- "
-
74

>
[} ’ :/

Y, <

Maxine A.Goldman L

’

Pocket Guide

to the Qperating
Room

THIRD EDITION




Pocket Guide
tothe Qperating
Room




This page has been left intentionally blank.



Pocket Guide
tothe Operating
Room

THIRD EDITION

Maxine A. Goldman, BS, RN

Clinical Nurse IV

Formerly, Operating Room Clinical Education
Instructor

Medical Center of Tarzana

Tarzana, California

@ E A. DAVIS COMPANY - Philadelphia



F. A. Davis Company
1915 Arch Street
Philadelphia, PA 19103

www.fadavis.com
Copyright © 2008 by F. A. Davis Company

Copyright © 2008 by F. A. Davis Company. All rights reserved. This product is protected
by copyright. No part of it may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without written permission from the publisher.

Printed in the United States of America

Last digit indicates print number: 109876 5432 1

Acquisitions Editor: Christa Fratantoro
Developmental Editor: Marla Sussman

Manager of Content Development: Deborah Thorp
Art and Design Manager: Carolyn O’Brien

As new scientific information becomes available through basic and clinical research,
recommended treatments and drug therapies undergo changes. The author and publisher
have done everything possible to make this book accurate, up to date, and in accord with
accepted standards at the time of publication. The author(s), editors, and publisher are
not responsible for errors or omissions or for consequences from application of the
book, and make no warranty, expressed or implied, in regard to the contents of the
book. Any practice described in this book should be applied by the reader in accordance
with professional standards of care used in regard to the unique circumstances that may
apply in each situation. The reader is advised always to check product information
(package inserts) for changes and new information regarding dose and contraindications
before administering any drug. Caution is especially urged when using new or
infrequently ordered drugs.

Library of Congress Cataloging-in-Publication Data

Goldman, Maxine A., 1947-

Pocket guide to the operating room / Maxine A. Goldman. — 3rd ed.

p- 5 cm.

Includes bibliographical references and index.

ISBN-13: 978-0-8036-1226-6

ISBN-10: 0-8036-1226-5

1. Surgery, Operative—Handbooks, manuals, etc. 2. Surgical instruments and

apparatus—Handbooks, manuals, etc. 3. Operating rooms—Equipment and
supplies—Handbooks, manuals, etc. 1. Title.

[DNLM: 1. Surgical Procedures, Operative—methods—Handbooks.
2. Operating Rooms—Handbooks. 3. Surgical Equipment—Handbooks.
WO 39 G6193p 2008]
RD32.3.G65 2008
617".91—dc22 2007036130

Authorization to photocopy items for internal or personal use, or the internal or
personal use of specific clients, is granted by F. A. Davis Company for users registered
with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided
that the fee of $.10 per copy is paid directly to CCC, 222 Rosewood Drive, Danvers,
MA 01923. For those organizations that have been granted a photocopy license by CCC,
a separate system of payment has been arranged. The fee code for users of the

Transactional Reporting Service is: 8036-1829/08 + $.10.



I dedicate this work to those special registered nurses and
surgical technologists who are entrusted daily with the
responsibility of the care and safety of patients in the
perioperative environment.

M.A.G.



This page has been left intentionally blank.



Preface

Although the format appears the same as in previous editions, this
third edition of Pocket Guide to the Operating Room reflects completely
revised and thoroughly researched “state of the art” material that will
enable the practitioner to elevate his/her level of perioperative patient
care to new standards of excellence. The reader will find approxi-
mately 100 new procedures or their modifications in this third edition;
previously included procedures have been updated to reflect current
knowledge of evolving technology and perioperative patient care
measures. Chapters containing the latest information on advanced sur-
gical modalities employing lasers, endoscopy, robotics, microsurgical
techniques and instrumentation, the Harmonic® and Plasma® scalpels,
the Argon beam coagulator®, and radiofrequency ablation are included
and cited throughout the work. New chapters on various dental and
orthognathic procedures and intraoperative radiotherapy are pre-
sented. New surgical entries and/or approaches to previously
described surgeries include total joint replacement surgeries;
microneuroendoscopy; prosthetic disc replacement; micro, percuta-
neous, and endoscopic discectomy; percutaneous vertebrpoplasty and
kyphoplasty; and multiple approaches to correct scoliosis. The chapter
on pediatric surgery provides comprehensive measures with explana-
tions particularly designed for the care of the child in surgery. My
intent is to continue to limit the text’s physical size for convenience
while maintaining the concise format of previous editions and describ-
ing perioperative care with an emphasis on the intraoperative phase.
The most recent principles, standards, recommendations, and/or
mandates set forth by the Association of periOperative Registered
Nurses (AORN), the Joint Commission (JC) [formerly the Joint Com-
mission on Accreditation of Healthcare Organizations (JCAHO)], the
Centers for Disease Control and Prevention (CDC), the Occupational
Safety and Health Administration (OSHA), and the North American
Nursing Diagnoses Association (NANDA) International have been
incorporated into the text.

Measures for providing psychological support and physical safety
of the patient in the perioperative environment are emphasized in this
edition, particularly in the expanded Special Notes section at the end
of each surgical entry. The Special Notes also serve to alert the circu-
lator and the scrub person to important information that may not nec-
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essarily be found elsewhere. This information assists the practitioner
with anticipating and predicting the perioperative needs of the patient
and the surgical team members. The reader is encouraged in Chapter
1, and throughout conduction of the surgical procedures in Part 4, to
assess individual needs unique to the surgical patient by developing a
plan of care and by implementing that plan of care according to cur-
rently established safe standards. Perioperative practitioners are also
encouraged to evaluate the effectiveness of implemented care by
examining patient outcomes to maintain a level of excellence. The dis-
cussion section for each surgery includes information on the applica-
tion of “state of the art” technologic modalities and updated surgical
techniques. More than 500 surgical procedures are presented in a
preestablished, standardized format. Each includes a definition, a dis-
cussion, and a description of each procedure, as well as notes on
preparation of the patient and safe positioning practices, skin prepara-
tion, draping techniques, equipment, instrumentation, supplies,
and Special Notes pertinent to patient care for each procedure. In
the Special Notes section, the perioperative practitioner is alerted to
care measures of particular importance that are preceded by the
notation N.B.

The conduction of a surgical procedure may appear to differ from
institution to institution, between different sections of the country,
and according to the preferences of individual surgeons, but the com-
mon goal regarding the best outcome for the patient remains the same.
As noted in the previous editions, the particular equipment, instru-
ments, and supplies suggested for use are not to be regarded as exclu-
sive. Rather, the suggested surgical items represent those that are basic
and commonly used; items can be added or deleted according to pref-
erence. Draping techniques, instrument nomenclature, equipment,
supplies, etc. will also vary accordingly. Precise details regarding cer-
tain items such as suture material have been omitted due to the ever-
increasing availability of products and brands.

In this edition, the bibliography lists references that include perti-
nent Internet sites. As in previous editions, the text is reflective of the
most current drug information with reference to safety precautions
and includes anesthetic agents and their administration in their respec-
tive chapters. An encyclopedic reference to every surgical procedure
has not been attempted. Infrequently performed procedures or those
procedures performed only at select surgical facilities, such as organ
transplantation surgery, complex cardiac procedures, etc. have been
omitted.

Incumbent upon the perioperative practitioner is the need to ever
expand knowledge on a daily basis, to provide a continuum of safe
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patient care in the perioperative environment, and to adapt the latest
surgical modalities to established basic concepts. I hope the informa-
tion presented herein will serve as a generally applicable foundation
upon which to build.

M.A.G.
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PART 1  PERIOPERATIVE CONSIDERATIONS:
Preoperative, Intraoperative, and Postoperative Care
Including Psychological Support of the Surgical Patient

cHAPTER 1
Perioperative Care
of the Patient

Psychological Support of the Patientin Surgery

When surgery is recommended to an individual, the proposed opera-
tion, regardless of its extent, is perceived by the patient to be a “major”
procedure. The patient’s emotional support begins with the referring
physician who recommends a surgeon qualified to perform the sur-
gery. The surgeon explains the indications for surgery, the course of
events prior to and following the surgical procedure, and the medical
terminology used. During the discussion, the surgeon, in a supportive
manner, will outline a favorable course of events, but will not make
any guarantees regarding the outcome of the surgical procedure. In
addition, the surgeon must inform the patient of the possibility of poor
results and the potential complications or injuries related to the pro-
cedure or the anesthetic, including death, even though the likelihood
may be remote. The surgeon then clarifies any information pertaining
to the surgery until the patient (or legal representative) indicates that
he/she understands and is satisfied with the explanation. If there are
alternative treatments or therapies, these must be disclosed prior to
asking the patient to sign the “informed consent.” The surgeon may
comfort the patient by stating that the chosen hospital or surgicenter
is an accredited facility that has a capable and dedicated staff and that
every measure will be taken to assure a successful outcome.

In some facilities, when time permits, a perioperative nurse tele-
phones the patient prior to the day of surgery to verify the patient’s
name, date of birth, height and weight, and other personal data, as nec-
essary. He/she answers the patient’s questions and tries to help the
patient feel more comfortable about the impending surgical procedure.
This initial patient contact optimally is made prior to the date of surgery,
but may not take place until immediately before the surgical procedure.

The patient usually arrives at the hospital or surgicenter the day
before or the day of the scheduled surgery, according to the surgeon’s
orders. Following admission to a unit, as time permits, the patient may be
offered a perioperative teaching session and/or a teaching video. When-
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ever possible, the patient is afforded an opportunity to express anxieties
and/or ask questions. The nurse preparing the patient for surgery com-
pletes the Surgical Assessment and Preoperative Checklist (Form 1-1).

Prior to transporting the patient to the surgical suite, operating
room personnel must use at least two sources of identification to ver-
ify the identity of the patient. This may include any two of the follow-
ing methods:

1. ask the patient to state his/her name
compare the name on the chart to the patient’s stated name

3. compare the name on the patient’s armband to the name on the
chart

4. compare the name on the addressograph plate to the name on
the chart.

In addition, as a safety measure, personnel should check the front
of the chart to obtain a list of the patient’s allergies and current med-
ications.

Once the patient arrives in the surgical holding area preopera-
tively, the circulator, a perioperative practitioner, will implement the
Joint Commission (JC) (formerly the Joint Commission on Accredita-
tion of Healthcare Organizations) 2004 Universal Protocol to identify
the patient by asking the patient to state his/her name and by using
another identifier from the list above. (Note that by asking for the
patient’s name, rather than by asking directly, “Are you Mary Jones,”
one minimizes the possibility of misidentification.) The patient’s name,
date of birth, the name of the admitting doctor or surgeon, and other
identifiers on the patient’s hospital armband must match those identi-
fiers on the chart. The patient is asked to state the proposed procedure;
the perioperative practitioner records the patient’s response in the
patient’s own words on the record. Obtaining and confirming impor-
tant information from the patient and the patient’s chart helps to
ensure the patient’s safety in the operating room. For patients who are
unable to communicate effectively (e.g., a young or shy child, a patient
with a language barrier, or a patient who is physically or emotionally
impaired or otherwise unable to speak coherently or obtunded), the
above information is verified with the patient’s legal representative.

In the surgical suite, the circulator again asks the patient to state his/
her name. (Note that the patient’s name and identifiers are verified a num-
ber of times by different personnel.) The circulator compares the patient’s
name and identification number with the armband, chart, and addresso-
graph plate. The procedure to be performed, the appropriately marked
site/side (or laterality) of the body as applicable, and the name of the sur-

geon are reconfirmed with the patient or the patient’s representative.



FORM 1-1 Surgical Assessment and Preoperative Checklist

Patient Identification Verification for Patient Safety
Use at least two identifiers
[ Ask the patient to state his/her name
[J Compare stated name to the name on chart
[J Compare the name on chart to the name on armband.
[0 Compare armband information to addressograph plate

Name of anticipated surgical procedure
(write in patient’s own wordls)

Surgical procedure

Consent signed
Oyes [no Comment

Special consent signed
COyes Ono [ON/A Comment

Prep by

Skin condition before prep

after prep

History and physical examination charted
Oyes 0Ono Comment

Medications on front of chart (inciude OTC, herval products)
Oyes [no Comment

Sensitivities on front of chart
Cyes Ono Comment

ALLERGIES on front of chart

Oyes [Ono Comment
Blood or blood products ordered [0 refuses transfusions
Oyes [ no Time available Initials

Preoperative instructions given by

Skin preparation by Site Solution

Skin condition
before prep After prep

NPO since (time) Height Weight
B/P TPR

Old charts in OR

Oyes [no Comment

continued on following page
3
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FORM 1-1 Surgical Assessment and Preoperative Checklist (continued).

[0 Drains type
site N/A
Comment
[0 Catheter(s) type
(1) site
(2) site
Comment
O Intravenous line started: solution type
by
Comment
Prostheses:
O Dental (centures, bridges, retainers)
retained by
removed by
disposition by
[0 Limb type/location
retained by
removed by
disposition by
COEye: OR OL
retained by
removed by
disposition by

Implanted Electronic Devices (IED):
[0 Hearing devices: /implantable hearing aids, cochlear implant bone conduction aids

type signature

[ Cardiac: aeribri or i assist devices (VAD)

type signature

[J Bone growth stimulator

type signature

[0 Medication infusion pump

type signature

[ Neurologic devices: ventricular shunts, nerve stimulators, brain stimulators

type signature
VALUABLES:

[J Eyeglasses

removed/disposition by

[ Contactlenses JR L
removed/disposition by

[ Hearing aids OR OL

retained/removed/disposition by
O Jewelry type
retained/removed/disposition by

[ Shaver/radio type

removed/disposition by

[0 Wallet/money
removed/disposition by
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Entries on the Surgical Assessment and Preoperative Checklist
(pp- 3—4) are begun on the nursing unit as the information is reviewed
with the patient. The circulator is also required to verify the information
with the patient and initial each item on the checklist. (Note that every
facility has its own policy and procedure.) The patient’s fasting status,
prosthetic devices, special physical needs, and drug and substance intol-
erances, including sensitivities and ALLERGIES, are reviewed by the cir-
culator with the patient or his/her representative and noted in the
chart. The patient’s allergies and current medications should be listed on
the front of the chart, although this requirement is not mandated in
every health-care institution. Documentation of this information is valu-
able for preventing errors in patient care; it providcs an extra measure
of patient safety. Laboratory data are reviewed; a current record of the
patient’s history and physical examination (dated according to institu-
tion policy) are confirmed. Any deviations from the norm, omissions, or
discrepancies are to be reported immediately to the anesthesia provider
and surgeon. Any valuables or personal property items not previously
collected are secured, and their destination is noted on the chart.

When the patient enters the operating room, the circulator may
offer a warm blanket and/or touch the patient’s hand or shoulder to
indicate concern for the individual. When the circulator answers the
patient’s questions or directs the questions to the surgeon as appropri-
ate, the patient may feel more secure. Adding to that security, the cir-
culator should inform the patient that he/she acts as the patient’s
advocate during surgery, particularly when the patient is anesthetized
or otherwise unable to respond. A simple explanation of “patient’s
advocate” may contribute significantly to the patient’s confidence in the
course of events to follow. Incidentally, operating room personnel
must know and implement patient care safety measures when inter-
acting with patients (e.g., protecting the patient’s fingers from injury
when the foot of the table is dropped and later raised).

The chart is checked once again by the circulator with respect to
the Authorization for and Consent to Surgery (Form 1-2), p. 6. This
document may include authorization for the administration of blood,
blood products, and/or blood transfusions. Additional special consents
may be required, i.e., Authorization for and Special Consent to Surgi-
cal Sterilization Procedure (Form 1-3), p. 7. This document indicates
that the patient will become sterile. The circulator must verify and
document in the Perioperative Record that the surgeon has informed
the patient and the patient has stated that he/she understands that
he/she will no longer be able to procreate.

Once the patient data requirements are verified by the circulator,
everyone on the surgical team must agree that the patient on the oper-
ating table is the correctly named patient, of the named surgeon present,
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FORM 1-2 Authorization for and Consent to Surgery

I, ,
do hereby authorize Dr.
and his/her assistant

(certified to assist in surgery) to perform the
following procedure(s)
at this hospital (name)
on (date)

| have been informed of the risks, benefits, and alternative treatments to
this surgery.

| do/do not authorize permission for a blood or blood products transfusion,
if necessary, as deemed advisable by my surgeon and/or anesthesia
provider. (If consent is withheld, as for religious reasons, document refusal
in (Form 1-1) Surgical Assessment and Perioperative Checklist.)

| have been informed and understand the purpose of the procedure and
the possible complications.

| have received no guarantee regarding the consequences or outcome of
the aforementioned procedure, including risk of death.

| agree to photography (in which | cannot be identified). The photographer
and others may be in the operating room for educational purposes.

| leave to the discretion of the pathologist the disposition of any
specimen(s).

| understand that | am responsible for the fees for any specialized services
| receive while in surgery, independent from hospital fees.

| acknowledge that | read this document, that | fully understand it, and that
| am not under the influence of any preoperative or other sedating
medication.

Patient (or legal representative)
Signature

date

Relationship to patient, if patient is a minor or if patient requires a legal
representative

Signature

date

Signature of witness

date
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FORM 1-3 Authorization for and Consent to Surgical
Sterilization Procedure

I ,
do hereby authorize Dr.

and his/her assistant

(certified to assist in surgery) to perform the

following procedure(s)

at this hospital (name)

on (date)

My physician has fully explained the hysterectomy/tubal
ligation/vasectomy (or other) surgical procedure and appropriate
alternatives to me. | was offered the opportunity to ask questions
and to refuse to have the procedure. | understand that following
the hysterectomy/tubal ligation/vasectomy | will be sterile, that is,
not able to have children. | understand that the procedure is to
be regarded as irreversible. If | change my mind after the
sterilization procedure (e.g., tubal ligation or vasectomy) has been
performed, a reversal procedure, if available, may not be
successful in restoring my fertility. Following a hysterectomy
procedure there is no possibility that | will be able to become
pregnant.

Signature
date

Witness
date

AFFIRMATION OF INFORMED CONSENT BY PHYSICIAN

I, in agreement with the Health and Safety Code of the (state),
have given the above named patient (or legal representative)
information explaining the nature of the procedure: purpose,
alternative methods, risks and potential complications, and
limitations. After receiving the foregoing information, the
patient consents to the treatment and/or procedure described.

Signature

date

Witness

date




8 Chapter 1 Perioperative Care of the Patient

with the correct site and side marked for the particular surgery, and that
the patient’s position on the table is correct for the procedure to be per-
formed. Should any member of the team notice something amiss, it is
his/her obligation to bring it to the attention of the team. Any special
equipment, instrumentation, and/or implants must be available in the
operating room, ready for use prior to starting the surgery. If blood or
blood products have been ordered, their availability should be deter-
mined prior to surgery by the circulator. The information above needs to
be corroborated by all members of the surgical team during the obliga-
tory “time out” mandated by the JC before the surgery may proceed. Any
unresolved discrepancies must be reported to the surgeon, the anesthe-
sia provider, and the surgery supervisor, documented in the Periopera-
tive Record, and reported in an Incident Report. The surgery may not
proceed until all discrepancies are resolved. All pertinent issues and
events during the patient’s surgery must be documented on the Periop-
erative Record, p. 12. Documentation on this record provides the legal
accounting of the surgery in detail. Any incident that occurs while the
patient is in the operating room that has not been documented cannot be
considered “fact” in a court of law. Documentation of all that occurs
intraoperatively during the patient’s perioperative experience is
recorded for medicolegal purposes as well as to provide information.

During the induction of anesthesia, the circulator may hold the
patient’s hand and/or make eye contact with the patient until the
patient is anesthetized; these measures may be continued intermit-
tently throughout the surgical procedure when the patient experiences
varying degrees of awareness (e.g., when sedation and analgesia/
conscious sedation are employed). Be aware that the patient may be
able to perceive, in varying degrees, what is said during the induction
of general anesthesia, and even subsequently, as hearing is the last sense
to be lost. It is imperative that all who are in the operating room main-
tain silence during the induction of anesthesia to prevent distraction.
Talking is best kept to a minimum throughout the surgical procedure.
The number of people in the operating room should be kept to a min-
imum to avoid distractions and to avoid the possibility of inadvertent
contamination of the sterile field.

Postoperatively, the anesthesia provider and the circulator safely
transport the patient to the Post Anesthesia Care Unit (PACU), alert
to any untoward events. The perioperative RN in the PACU is given
orders from the anesthesia provider upon the patient’s arrival. Simi-
larly, the circulator from the operating room gives report to the PACU
RN regarding the patient’s condition, pertinent surgery details, and
the patient’s immediate needs. The patient’s care is transferred at that
time to the perioperative RN in the PACU, who now assumes the role
of the patient’s advocate.
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PREOPERATIVE CARE PLAN
NURSING FOCUS I:

PATIENT APPEARS ANXIOUS DUE TO ANTICIPATED SURGERY/PROCEDURE AND UNFAMILIAR ENVIRONMENT

Comment

O Alcohol abuse history [ Drug abuse history
Speaks English [ yes [ no Patient speaks another language
O Mobility

O Oriented
[0 Responsive
O Disoriented/confused

O Visual O Memory

ASSESSMENT Cognitive Status
O Awake O Alert
O Asleep 0 Drowsy
O Obtunded O Lethargic
O Unresponsive/comatose
PAIN 1-10 Other Factors:
Language:
Deficits: O Hearing O Sensory
Discuss impairment(s):
CARE PLAN

[ Greet patient by name (with titles), as necessary

[ Encourage patient to express concerns and
questions; incorporate them into the care plan

[ Respond to concerns or questions with calm
reassurance and accurate facts; defer to
surgeon/anesthesia provider when appropriate

DESIRED OUTCOME  Patient is able to speak calmly, cooperate, and follow directions.

Outcome met O no

Comment

O yes

O Orient patients to surroundings and advise them
of events as they occur

O Consider using touch to enhance communication

O Consider special needs of pediatric and geriatric
patients

NURSING FOCUS II:

PATIENT MAY PERCEIVE BODY IMAGE AS ALTERED/IMPAIRED SELF ESTEEM

CARE PLAN
[ Consider developmental age of all patients,
especially pediatric or geriatric patients

O Answer patient’s questions and explain proce-

dures before doing them

DESIRED OUTCOME Patient refers to the surgery with positive attitude, acceptance, and understanding.

Outcome met O no

Comment

O yes

[ Avoid unnecessary exposure of patient’s body
[ Adhere to policy regarding visitors and photog-
raphy; keep number of people in the room
to a minimum

NURSING FOCUS IiI:

PREVENT INJURY TO NERVES, JOINTS, AND SKIN INTEGRITY WHEN POSITIONING PATIENT

CARE PLAN

[ Smooth sheets under the patient, remove
knots on gown ties to maintain smooth surfaces
for skin integrity

[ Consider pediatric patient’s size and adjust
table, accessories, equipment, and instrumen-
tation accordingly

[ Pad all bony prominences, e.g., the sacrum,
particularly in elderly patients with fragile skin;
use adequate padding also on elbows and
heels to prevent pressure sores; use positioning
aides for support, as necessary

[ Use rolls and/or pillows to ease pressure on
skin and nerves, to allow for adequate lung
expansion, to relieve pressure between breasts
and under scrotum, to support the patient in the
desired position, and for comfort, as a pillow

Patient position

placed under the knees to minimize back strain
or a small pillow under the head

[ Use safety belt across the thighs, taking care to
be sure it is not so tight that venous return is
impaired

[ Position patient so that the body is in good
alignment and symmetry; avoid extreme flexion
or extension of joints to prevent pain and injury

[ Use supports above and below joints when
moving an extremity; the surgeon is responsible
for moving or lifting broken extremities

[ Avoid placing patient’s hands at the break in the
table, use arm boards as procedure permits;
check position of the fingers, especially when
raising the foot of the table

Positioning aids

Padding used Type Site
Grounding pad used [0 yes [ no Type
Control lot number # Location

Skin condition  before surgery

After surgery

DESIRED OUTCOME:

Patient shows no signs or symptoms of injury to nerves, joints and skin integrity.

Outcome met O no

Comment

O yes

(NOTE: When patient arrives in PACU or on the floor unit, patient should be examined and asked about
or paresthesiae,and the ability to move, i.e., to rule out paralysis)

PAIN 1-10

continued on following page
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PREOPERATIVE CARE PLAN (continued)
NURSING FOCUS IV:

PREVENT PATIENT'S DISCOMFORT ON THE TABLE AND LOSS OF BODY HEAT

CARE PLAN

[ Provide comfort measures as appropriate with
pillows, pads, and specially warmed blankets as
necessary

O Confer with anesthesia provider and surgeon
regarding application of forced-air warming
blanket or MUL-T blanket (hypo/hyperthermia
blanket or mattress pad)

[J Observe that skin temperature feels warm and
that color appears normal

[J Ask patient if room temperature is comfortable;
check room temperature and adjust if neces-
sary. Monitor patient’s body temperature

[J Use warm irrigation solutions (noting also that
cold or iced solutions may be employed, e.g.,
for active bleeding)

[ Avoid over-warming patients with fever

O Increase room temperature, use radiant heat
lamps, thermal blankets, and fluid warmers for
pediatric patients according to weight

[ Adjust room temperatures for geriatric patients
as necessary

O Incorporate temperature control measures into
procedures, e.g., keep patient well covered
when inserting Foley catheter

DESIRED OUTCOME Patient has warm, dry skin with normal color.

Outcome met O no

Comment

O yes

NURSING FOCUS V:

PREVENT IMPAIRMENT OF SKIN INTEGRITY DURING SKIN PREPARATION

CARE PLAN

O Document condition of skin before beginning
skin preparation and following completion of
preparation

O Work carefully to prevent nicks in skin when
shaving or using clippers; work carefully to
avoid moles, papillomata, and skin tags

[ Assess skin for reaction to prep solution;
observe for rash or hives; discontinue using

solution as necessary, ask surgeon for fur-
ther directions and document the finding if
reaction occurs

Work carefully to prevent skin preparation
solutions from pooling under patient as they
may cause skin irritation and excoriation and
the solution could support combustion

[m]

DESIRED OUTCOME Patient’s skin will remain intact and in good condition.

Outcome met O no

Comment

O yes

NURSING FOCUS VI

ASSIST ANESTHESIA PROVIDER DURING INDUCTION AND ASSIST HIM/HER TO CORRECT PATIENT'S

FLUID VOLUME LOSS DURING SURGICAL PROCEDURE

CARE PLAN

[ Monitor blood loss in suction canisters and in
sponges

[ Monitor urine output

[0 Communicate with anesthesia provider and/or
surgeon regarding total fluid losses and assist
with fluid replacement to maintain fluid and
electrolyte balances

[ Consider special needs of the pediatric patient by
weighing sponges as soon as possible to prevent
evaporation of blood or fluid in sponges

[0 Utilize blood warmers to prevent shock from cold
transfusion and infusion pumps to speed fluid
correction. Use warm saline irrigation unless con-
traindicated

DESIRED OUTCOME Alterations in patient’s fluid volume losses due to NPO and intraoperative loss-

es are restored.
Outcome met
Comment

O yes O no

NURSING FOCUS ViI:

PREVENT INJURY AND RISK TO PATIENT WITH IMPLANTED ELECTRONIC DEVICE WITH SPECIAL PRECAUTIONS TO

PREVENT ELECTROMAGNETIC INT

CARE PLAN

O If IED is to be inserted or replaced, check that
IED and instrumentation for implantation are in
OR

[ Know details regarding IED (by attending in-
service education); circulator is notified in
advance about the patient with IED

O Check that appropriate industry representatives
are present in OR

O Verify representative’s credentials; that rep. has
taken AORN OR course (or similar course) for

E(e.g. i

with implanted by ESU)

understanding and knowledge of asepsis and

the sterile field

Assure patient you know about IED; that you will

take all safety precautions necessary for patient

safety

Prevent inherent electromagnetic interference

and risk to the patient with a pacemaker or simi-

lar device

[0 Take special care to see that device is not dam-
aged

[0 Complete Special Log if IED is inserted

O

[m]

DESIRED OUTCOME Patient will leave OR with IED without injury to patient or damage to device.

Outcome met O no

Comment

O yes
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PREOPERATIVE CARE PLAN (continued)

NURSING FOCUS VIiI:
PREVENT PATIENT DISCOMFORT OR INJURY DURING TRANSFER TO GURNEY AND TRANSPORT TO PACU
CARE PLAN
[ Cover patient with warmed blankets following pro- [ Consider size and weight of the pediatric patient
cedure to determine if isolette, crib, or gurney is needed
[ Ensure adequate assistance for transfer from table  following procedure
to gurney, lock wheels, check side rails are up [ Circulator accompanies patient to PACU; assist-
[ Observe safety measures by using good body ing anesthesia provider, as necessary
mechanics, bend knees, lift with strength from [ Circulator will give verbal report to PACU RN to
legs provide continuity of care
DESIRED OUTCOME Patient is safely transferred to PACU.
Outcome met O yes 0O no
Comment
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PERIOPERATIVE RECORD
PREOPERATIVE, INTRAOPERATIVE, AND PACU RECORD

[ ]

PREOPERATIVE RECORD :

IMPLEMENT JCAHO UNIVERSAL PROTOCOL CORRECT SITE/SIDE SURGERY
Patient speaks English If not, other language

IDENTIFICATION:
Preoperative Assessment and Checklist
ASK PATIENT/PARENT/GUARDIAN
] Patient’s name
J DOB
0 Age
O Sex
VERIFY
[0 I.D. band, chart, and hospital patient numbers match
[ Surgeon(s) names correct
[0 Scheduled surgical procedure correct
Comment
Patient states (in his/her own words) the proposed surgery is

1 Signed consent(s) in chart [ Correct site/side marked

Limitations

Comment

0 Implanted Electronic Device
Specify OR notified
Comment

[0 Prosthesis or implant in OR as ordered

[ (Industry representative in OR, if requested)
Blood/blood products ordered

# units available

type
Radiology exams (X-rays, MRI, CT scan) in OR
Endoscopy reports in OR

Old records/previous charts in OR

Radiology notified in advance, if anticipated
SENSITIVE to: (including foods, contrast media, medications,
dose related problems with medications, OTCs, herbal, and LATEX)

O

oooo

ALLERGIC to: (including contrast media, foods, medications,
dose related problems with medications, OTCs, herbal, and LATEX)

PATIENT RESPONSES MUST CORRESPOND TO THE CHART DATA. ACCURATE
RESPONSES ARE REQUIRED FOR UNIVERSAL PROTOCOL. DO NOT PROCEED
UNTIL ANY DISCREPANCY IS RESOLVED. DOCUMENT DISCREPANCY AND ITS
RESOLUTION. NOTIFY THE OR SUPERVISOR OR PERSON IN CHARGE.

Comment
Signature




PERIOPERATIVE RECORD (continued)

INTRAOPERATIVE RECORD

OR # Time IN Time OUT
PREOPERATIVE DIAGNOSIS
O major O minor
SURGEON CIRCULATOR
ASSISTANT SCRUB PERSON
ANESTHESIA PROVIDER Relief
Relief
TYPE OF ANESTHESIA USED “TIME OUT” OBSERVED Initials
time started time ended Comment
Oxygen saturation SURGERY time started time ended
1V/lines/CVP/arterial/other (include location)
B/P cuff location
X Laser type
PATIENT’S POSITION supports used Key obtained by Signature
POSTOPERATIVE DIAGNOSIS Type of handpiece
SURGICAL PROCEDURE PERFORMED Laser operation checked by initials
Laser test fired by initials

Prep solution

Skin intact before starting prep Comment * Eye protection for staff and patient ~ * Non-reflective instrumentation and supplies
Skin intact after starting prep Comment « Operative area surrounded with water or saline dampened sponges, towels or drapes
* Special Halon fire extinguisher in room
ESU ing pad site applied by ESU serial # * Laser plume evacuator type filter type
= _applie e »
Coagulation setting cutting setting blend/pure setting + “Standby” mode on and foot pedal to surgeon
Skin area before pad after [0 Room safety protocol observed
Plume evacuator type Cgmmem
Signature

* Room warning signs  * windows covered « Limit number of people in room

continued on following page
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PERIOPERATIVE RECORD (continued)
INTRAOPERATIVE RECORD (continued)

Type of Lithotripsy:

INTRAVENOUS FLUIDS

ESWL with portable lithotripter O Delta Il O Compact S type 1) amount
O Ultrasonic lithotripsy O Laser lithotripsy O Electrohydraulic lithotripsy 2) amount
Patient warned before shockwaves start by INTAKE v Other
[0 Stent or catheter in place on patient’s arrival  Type Size TOTAL INTAKE
[ Stent or catheter inserted Type Size Location OUTPUT Urine Nasogastric tube Other

O IV urography performed
Fluoroscopy total time

O Retrograde urography performed

TOTAL OUTPUT

X-ray precautions taken 0 TRANSFUSIONS type (whole, packed RBCs, cell saver, washed WBC, FFP, Other)
Appearance of patient’s skin at lithotripsy site O Blood ID with patient ID Signatures and
preprocedure postprocedure Bag # type Signatures and
Equipment problem encountered Bag # type Signatures and
Intervention Albumin Plasmanate
Incident report filed Blood pump type warmer
Outcome Comment
Heating i arming i type setting
PROTHESIS/IMPLANT/GRAFT
Comment - Type Manufacturer Serial/lot #
TED hose Sequential hose Implanted Electronic Device (IED)
C: Type Manufacturer Serial/lot #
1) Foley catheter size External Cardiac Pacemaker (temporary)
2) Nasogastric tube Manufacturer Serial/lot #
3) Hemovac
4) Other type drain SPECIMENS  Source 1)
2)
Tourr.|iquel Frozen section source
site pressure TOTAL # SPECIMENS
time inflated time deflated
Skin condition before tourniquet after CULTURES  Aerobic Anaerobic
MEDICATIONS/DOSE/ROUTE Time Given by ;; ;;

1)

2)

vl
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PERIOPERATIVE RECORD (continued)
INTRAOPERATIVE RECORD (continued)

COUNTS Signatures
SPONGE first second Circulator
NEEDLES/SHARPS first second Scrub person
INSTRUMENTS first second Relief
Other type first second Circulator

Scrub person

ALL COUNTS CORRECT Oyes Ono

Comment

If the count is incorrect, TAKE ANOTHER COUNT

COUNT CORRECT Oyes Ono
INCIDENT REPORT filed [m]
Comment

OPERATIVE NURSING NOTES

Integrity and sterility of packaging and indicators have been confirmed. The standards set by AORN
for perioperative clinical practice were applied appropriately for this patient throughout the procedure
and were within the scope of my practice. | have met the patient’s needs and charted the outcomes
in accordance with those as proposed in the patient's care plan. | verify that there have been no
changes in the patient’s condition (other than those inherent in the surgical procedure) during the pre-
ceding interval since my preoperative assessments.

Other

juaned ay) jo ase) annesadonad | 121deyd
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Chapter 1 Perioperative Care of the Patient

PERIOPERATIVE RECORD (continued)
POSTOPERATIVE RECORD

Time admitted to Postanesthesia Care Unit (PACU)

IDENTIFICATION checked by transported by

Report given to PACU RN by OR RN

INTRAOPERATIVE TRANSFER DATA
Surgery  Preop Diagnosis

Postop Diagnosis

Surgeon Assistant
Scrub person Circulator
Anesthesia provider Type Anesthesia

Nasal or oral airway

Comment

Oxygen set at I/m

Dressings intact

Comment

Surgical site dry

Comment

Respirator

settings

color normal

Comment

Monitor in sinus rhythm

Comment

IV in progress from OR

site

solution

Comment, if redness or swelling

IV in PACU

solution

site

Comment

CVP catheter/intraartial

Swan Ganz type/site pressure

Comment

Skin color normal, warm, dry

Comment

Foley catheter draining

Comment

Nasogastric tube draining

Comment

Other drains type

Comment

Position on gurney

side rails up restraints type/location

Level of consciousness

Patient able to move lower extremities with
Spinal, Epidural, or Caudal L R

Transfusions from OR in progress
type checked bag # with chart # initials
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PERIOPERATIVE RECORD (continued)
POSTOPERATIVE RECORD (continued)
Vital signs on arrival

(record or graph all the following vital signs on graph)

Pulse oximeter Oxygen saturation %
* Pulse o Respiration XB/P
15 30 45 15 30 45 15 30 45 15 30 45
520
200
180
160
140
120
100
80
60
40
20
0, Sat.
Pain score
MEDICATIONS/DOSE/ROUTE
time given by
1)
2)
INTRAVENOUS FLUIDS
type 1)
2)
INTAKE IV Other TOTAL INTAKE
OUTPUT Urine Nasogastric tube Other
TOTAL OUTPUT

TRANSFUSIONS

Type (whole, packed RBCs, autogous, cell saver washed WBC, FFP, Other)

Blood ID checked with patient ID Signatures and
Bag # type Signatures and
Bag # type Signatures and
Albumin Plasmanate

PAIN on departure from PACU 1-10

NURSING NOTES:
OBSERVATIONS, INTERVENTIONS, DESIRED OUTCOMES MET

Time out of PACU

Transferred to Transport via

by

Signature(s)




CHAPTER 2
Protection of the
Patient in Surgery/
Patient Safety

Admission Procedure

The Joint Commission (JC) (formerly the Joint Commission on
Accreditation of Healthcare Organizations) mandated in July 2004 that
new criteria be used for safely identifying a patient preoperatively. The
Universal Protocol should be employed by all health-care facilities under
the auspices of the JC. When identifying a patient, the patient is not to
be addressed by name, i.e., “Are you Mary White?” Instead, the patient
(or the patient’s legal representative) is asked to give the patient’s
name. When the patient states his/her name, the potential for misun-
derstanding is minimized. The patient’s stated name is compared to the
name and patient number on the armband, the chart, and the addres-
sograph plate. The patient is asked the name of the surgeon, the type
of surgical procedure that he or she anticipates having, the location
(site on the body), and the laterality (side) where the procedure will
be performed. The location is identified by the patient and corrobo-
rated by the perioperative nurse and/or the surgeon. The site is
marked with indelible ink. Even when the procedure will be per-
formed on both sides of the body (either left or right but not both sides
on the same day), the site for the procedure is marked (boldly), the
designated site/side stated on the consent for surgery. Before the sur-
gery begins, before the scalpel is passed to the surgeon, everyone on
the surgical team observes a “time out” during which all must verbally
agree to the identity of the patient, the surgery to be performed, and
the operative site (correctly marked) according to laterality.

The following year, in March 2005, the Association of periOpera-
tive Registered Nurses (AORN) recommended adding to the “time out”
that everyone on the surgical team must agree that the patient is in the
“correct position” on the table before the surgery begins. This “time out”
requires the active participation of every member of the surgical team.
Should any member find something amiss, he/she is obligated to bring
it to the attention of the surgical team.The JC, AORN, American Med-
ical Association (AMA), and other professional organizations consider
the mandatory protocol for “wrong site/side, wrong procedure, and
wrong patient” in addition to noting that the patient is correctly posi-
tioned on the operating table necessary to preventing tragic errors.
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Every health-care facility has a policy regarding the procedure to
be followed when preparing a patient for surgery (ascribing to the rec-
ommendations by the JC). (Please note that any facility where surgery
is performed may be referred to as a hospital, surgicenter, or health-
care facility, and these names are used interchangeably in this text.)
Authorization for and Consent to Surgery, p. 6, and any other special
consent form, as necessary, i.e., Authorization for and Special Consent
to Surgical Sterilization Procedure, p. 7, or any similar record, must be
contained in the chart prior to admitting the patient to the surgical
suite preoperatively.

Other requirements may include a recent history and physical
examination report, hematology and blood chemistry reports, urinal-
ysis report, chest x-ray report, EKG, and any other reports that may
be required depending on the patient’s age, diagnosis, and medical
condition, and the hospital’s policy.

Procedure for Safely Transferring
the Patient to the Operating Table

The patient should be transferred to the operating table by at least two
persons to prevent injury to the patient and personnel. One or more
persons is necessary to stabilize the gurney (stretcher) as close as possi-
ble to the operating table, taking care to lock the wheels. Similarly, at
least one person must stand on the opposite side of the operating table
(bed) to receive the patient and prevent him/her from falling, When the
patient is alert and physically able, he/she is given directions for moving
onto the table; however, if the patient is unable to move without assis-
tance, adequate help should be summoned before the transfer is made.
Using proper body mechanics is imperative when lifting patients to
prevent injury to the musculoskeletal system of the employee(s). Back
injuries, in particular, can be avoided when there is adequate help to
move the patient safely. Personnel need to lift the patient in unison,
bending their knees and using their leg muscles to provide strength
during the lifting. Special devices, such as the Davis roller or the Hoyer
pad, serve to reduce the weight being lifted, thereby facilitating the
lifting and /or moving of a patient. During the transfer, care is taken to
protect all catheters and tubings (e.g., Foley catheter, intravenous lines,
Swan Gans lines, etc.) from becoming tangled or pulled out. Follow-
ing the transfer, the restraint (safety) strap is fastened securely across
the patient’s thighs (about three inches above the knees). Do not apply
the restraint too tightly to avoid tissue ischemia and nerve damage.
Once the patient is on the table, correct alignment is required to
prevent injuries to the patient’s musculoskeletal system. All bony
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prominences and the extremities must be adequately padded to prevent
tissue damage (e.g., to nerves and skin). Some hospitals provide a spe-
cially trained staff, a lift team, who can be deployed to any area within
the facility to assist in moving patients or heavy objects. The cost/
benefit of employing individuals to accomplish heavy lifting safely far
outweighs the cost of sick days taken by personnel with back injuries.

Preventing Patient Injuries from Falls

Appropriate application of the safety belt (restraint) firmly fastened
across the patient’s mid-thighs is the single most important measure
taken to prevent falls from the OR table. It is fastened firmly, but not
excessively as to interfere with the patient’s circulation. The patient is
never left unattended in the operating room (OR). The upper extrem-
ities may be protected with softly padded restraints that are secured to
padded armboards or the table to ensure stabilization of that extrem-
ity, but not too tightly as to compromise local circulation.

Positioning/Surgical Positions

The surgeon determines the position of the patient by considering the
particular surgical approach, the physical condition of the patient, the
technique used for anesthesia administration, and his/her preference
in consultation with the anesthesia provider. Factors such as height,
weight, body habitus, age, coexisting disease limitations, and car-
diopulmonary status are taken into consideration. The desired patient
outcome at the conclusion of the surgery is the avoidance of integu-
mentary, nervous, vascular, and musculoskeletal injuries related to
positioning or the change of position.

NOTE: Once the anesthesia provider assumes care of the patient,
the patient must never be moved without the anesthesia provider’s
permission and direction. In all instances, proper body alignment is to
be maintained; adequate assistance should be obtained prior to moving
or lifting the patient. Positioning aids (devices), when used, must be
brought into the OR prior to the admission of the patient to avoid pro-
longing OR and anesthesia time (for which the patient is charged)
while these devices are located. For patients with fractures, severe
injuries, significant deformities, or applied devices, it is the surgeon’s
responsibility to protect the area involved when the patient is moved.

The ultimate position employed may begin with a basic position,
appropriately modified to ensure the patient’s safety and to obtain the
best exposure of the surgical site. The patient’s physical mobility is
assessed to prevent pain and injury by avoiding excessive flexion or
extension of the joints, especially in the patient with arthritis, paralysis,
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or other physically limiting preexisting conditions. An (oscillating) air
mattress may be placed on the table (OR bed) for selected patients (with
fragile skin) to protect the skin integrity from injury caused by pressure
ischemia. The patient’s body should not hang over the table in any direc-
tion; if necessary, a padded extension can be added to the table. The skin
must not be in contact with any metal surface, as the exposed area
would become a potential grounding site when electrosurgery is
employed. Disregard of this measure may result in serious burns (see
electrosurgery safety precautions, p. 38). When using unipolar electro-
surgery, the pencil must be replaced in the holster when not in use.

As previously noted, when positioning the patient, the circulator pro-
tects bony areas with padding, pillows, donuts, towel or blanket rolls, etc.
Blanket rolls are utilized under the chest to facilitate adequate lung expan-
sion when the patient is prone. In the prone position, extra padding is
placed to protect genitalia and breasts. Table accessories, such as shoulder
braces, kidney rests, stirrups, and footboards must be well padded to avoid
nerve damage and/or tissue ischemia. Care is taken to prevent strain on
lower back muscles (e.g,, a pillow is placed under the knees) and hyperex-
tension injuries are avoided with proper support of the arms, hands, fin-
gers, neck, and lower extremities, including feet and toes. The circulator
and scrub person must ascertain, when applicable, that neither drape sheets
nor the Mayo stand are causing undue pressure on the common peroneal
nerve (resulting in foot drop) and/or direct pressure on the feet and toes.

The following descriptions include the most common patient posi-
tions employed in surgery (See Fig. 2-1 A—], pp. 27—30). Please note
that the protective measures as noted above apply to all standard posi-
tions and their modifications.

Supine/Dorsal Recumbent (see Figure 2-1A, p. 27)

In the supine position, the patient lies face up on the padded table with arms
tucked in at the sides (using the lift sheet), or extended on (padded) arm-
boards. The body is maintained in proper alignment to prevent straining
muscles. The legs may not be crossed to avoid local presure ischemia. When
the upper extremities are extended on padded armboards, they are placed
at the level of the table to prevent injury to the brachial plexus with padding
under the elbows and wrists to prevent pressure injury to soft tissues, for
example, the ulnar nerve; the hands are placed with the palms up (in
supination). The head may be positioned on a donut or a small pillow; a pil-
low may also be placed under the knees, and an additional small pillow may
be placed at the sacral area to prevent pressure injury to the soft tissue. The
elbows and heels are protected with padding (and protective plastic cups,
if necessary), as are other bony prominences. The supine position is the
most frequently used. It may be employed for procedures on the face (the
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head may be stabilized on a donut), the neck (with a small pillow under the
neck to provide increased extension, improving access), the abdomen, the
upper extremities (a hand table may be needed), and the lower extremities.

Trendelenburg (see Figure 2-1B, p. 27)

Trendelenburg is a variation of the supine position. The head and the
torso are tilted downward (to a 30°- to 45°-angle), permitting gravity
to pull the abdominal contents toward the head (cephalad); this allows
for better visualization of the pelvic contents during surgery. Softly
padded shoulder braces placed over the supraclavicular area may be used
to prevent the patient from sliding off the table. This position should be
maintained no longer than absolutely necessary. (In Trendelenburg,
blood pools in the torso and the head, increasing blood pressure and
intracranial pressure.) The knees are positioned over the lower break in
the table to permit flexion. The feet are supported on a padded foot-
board. Trendelenburg may be employed to minimize hypotension pro-
duced by acute blood loss or resulting from the effects of an epidural or
spinal anesthetic. Trendelenburg increases venous emptying of the lower
extremities to reverse hypotension; additional measures are necessary
to treat this condition. Trendelenburg is employed for abdominal hys-
terectomy and other procedures in the pelvic area.

Reverse Trendelenburg (see Figure 2-1C, p. 28)

Reverse Trendelenburg is a variation of the supine position. The entire
table is tilted upward so that the head is higher than the feet. A padded
footboard is placed at the end of the table to prevent the patient from
sliding off the table. The arms may be secured on a pillow placed on the
patient’s lap, extended on padded armboards, or tucked in at the
patient’s sides. Do not allow the fingers to be trapped and injured as
the foot of the table is dropped and subsequently raised. Neither the
drape sheets nor the Mayo stand should place undue pressure on the
feet, toes, and common peronal nerve. A sequential compression device
with the application of antiembolitic hose or leg wraps is recommended
to avoid venous stasis. This position is employed for neck procedures as
thyroidectomy, parathyroidectomy, and scalene node biopsy. It is also
used to perform laparoscopic procedures as cholecystectomy.

Fowler's/Sitting (see Figure 2-1D, p. 28)

Fowler’s position is also a modification of the supine position; the
patient appears to be sitting on a chair. The buttocks are positioned
over the middle bend (kidney rest) at the table’s edge, and the knees are
positioned over the lower break in the table. The head of the table is
tilted (angled) upward to as much as a 90° angle; this position supports
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the head and torso. The knees are flexed slightly as the legs are placed
on a pillow over the lower section of the table, angled downward. The
feet are placed on a padded footrest (horizontal to the table). A small
pillow may be placed at the patient’s sacrum to prevent back strain;
another pillow may be placed under the knees for comfort. The elbows
and heels are protected with padding (and protective plastic cups, if
necessary). The arms are frequently placed on a pillow on the patient’s
lap, secured with softly padded restraints, tucked in at the patient’s
sides, or extended on padded armboards. This position is employed for
posterior craniotomy, selected shoulder, and ear, nose, and throat
(ENT) procedures. A traction device (e.g., Crutchfield tongs) is used
to immobilize the head during procedures on the brain and cervical
spine. All bony prominences must be protected with padding, donuts,
or pillows, etc. A variation of this position is known as semi-Fowler’s
position, in which the degree of elevation of the head and torso is less;
the patient appears to be sitting on a lounge chair. In the past, this posi-
tion was used to permit postoperative intraabdominal secretions or
septic exudates to pool in the pelvis to facilitate subsequent surgical
drainage. This position may be employed for posterior craniotomy.

Dorsal Lithotomy (see Figure 2-1E, p. 28)

Dorsal lithotomy position is also a modification of the supine position.
Stirrup or strap attachments, adjusted to equal height are secured on
the table at the middle break. The buttocks are positioned at the edge of
the middle break in the table and the sacrum is padded. The lower
extremities are simultaneously elevated (preferably by two persons) and
the hips and knees are flexed as the feet are placed in one of the many
types of padded stirrups or padded straps looped above and below the
ankle. After the feet are secured in stirrups or strap attachments, the
lower mattress section is removed and the foot of the table is lowered
completely. Extreme abduction of the hips is to be avoided; extra care
must be used when positioning elderly or arthritic patients (some of
whom cannot tolerate this position at all). When the foot of the table is
subsequently raised, care is taken to prevent injury to the fingers. This
position is employed for obstetric, gynecologic, perineal, anorectal, and
urologic procedures. The term “lithotomy” originally referred to the
extraction of bladder stones transperineally. A modification of this posi-
tion employs leg and foot supports (e.g,. Allen stirrups) that permit a
less exaggerated elevation of the lower extremities while giving access
to both the abdomen and the perineum. Therefore, this position may be
employed for low rectal resections without having to change the
patient’s position during the procedure. Another variation of this posi-
tion is Edebohl’s or Simon’s position, in which the knees and hips are
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somewhat less flexed for some vaginal surgeries. At the completion of
the procedure, after dressings are placed, both lower extremities are
disengaged from the stirrups and slowly lowered simultaneously to pre-
vent a dramatic drop in blood pressure, as the foot of the table is raised.

Sims’ (Semi-Prone) (see Figure 2-1F, p. 29)

In the Sims’ position, the patient is placed on his/her left side with the
left thigh and leg extended. The right knee and hip are flexed and sup-
ported by a padded table restraint with a pillow placed between the
legs to prevent undue pressure. The patient’s body is rotated to lie
more prone than supine (pillows or other supports may be employed).
The left arm is protected and secured at the patient’s side and the right
arm, supported by a pillow-padded Mayo stand, is placed over the
patient’s body. The skin of the right buttocks is protected with tincture
of benzoin, distracted by wide (e.g., four inch) adhesive tape, and
secured to the underside of the table. Care is taken to keep the pillow
between the legs out of the operative field. Having the left side
dependent is preferred, especially if sigmoidoscopy, colonoscopy, or
enemas may be performed; minimizes the angulation of the distal
colon. A variation of this position is utilized for a combined abdomi-
nosacral resection of a low rectal lesion. In this situation, the patient’s
torso is rotated to provide access to the lower abdomen and the sacral
area (with appropriate tissue protection using tincture of benzoin
applied to sites prior to the application of tape to achieve distraction of
the buttocks and pillows to pad and maintain the position). Draping is
done to permit access to both sites without having to reposition the
patient during the procedure. Sims’ position is employed for proce-
dures requiring access to the vagina, anorectum, and perineum.

Fracture Table (see Figure 2-1G, p. 29)

Patients who arrive in the surgical suite in discomfort and/or in a trac-
tion device (e.g., with an acute fracture) may first be anesthetized in
the hospital bed in which he/she arrives. Following the administration
of anesthesia, the surgeon, with adequate assistance, protectively trans-
fers the patient to the fracture table. The patient is placed supine with
both arms extended on padded armboards, or the arm on the unaf-
fected side may be extended on a padded armboard and the arm on the
affected side may be flexed over the chest, supported by a pillow-
padded Mayo stand, and secured with tape or a double armboard may
be used. The sacral area and genitalia are well padded (as most of these
patients are elderly with fragile skin) and supported by a specially
designed saddle with a perineal post (that is padded for comfort and

covered for hygienic reasons). The lower extremities are secured in
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padded stirrups or padded leg supports. Care is taken not to permit
the legs to be in contact with the metal part of the stirrups (when posi-
tioning) to prevent the skin from being burned inadvertently when
electrosurgery is employed. Separate leg extensions can be moved
independently in a variety of positions to permit optimal access to the
surgical site. Orthopedic procedures on the lower extremities are per-
formed; x-rays are taken intraoperatively to ensure proper positioning
of a prosthesis, plate, or rod. The unaffected extremity may be raised
and abducted from the field by adjusting the stirrup height and posi-
tioning the leg extension. This position is most often employed for
insertion of a hip prosthesis and total hip replacement.

Prone (see Figure 2-1H, p. 29)

The patient, depending on the selected anesthetic, is placed face down
in the prone position, with a padded donut to protect the face, or the
head is turned to either side with a donut or pillow to protect the face
and ear from undue pressure. The hips are positioned over the middle
table break to permit flexion, as required. In this position, caudal or
hypobaric spinal anesthesia can be induced without having to turn the
patient. Epidural anesthetics are usually administered with the patient
in a modified lateral mode. When general anesthesia is employed, the
patient is supine. Following induction, the airway (including the endo-
tracheal tube) is secured with adhesive tape (the skin is protected with
tincture of benzoin) and the patient is turned over to the prone posi-
tion (at the direction of the anesthesia provider). The head is turned to
the side and placed on a well-padded donut that protects the ear and
the face. In this position, blanket rolls are placed bilaterally under the
chest to facilitate respiratory excursion. Female breasts and male gen-
italia are well padded to prevent pressure injury. The arms may be
tucked in at the sides or extended on padded armboards. If anorectal
or sacrococcygeal surgery is performed, the buttocks are distracted
with tape secured to the ipsilateral sides of the table, after the skin is
protected with tincture of benzoin. A pillow may be placed under the
pelvic region to elevate the buttocks and to prevent pressure on the
pubis and genitalia. The table is flexed at the hips (more so for proce-
dures requiring the Kraske approach, a modification of the prone posi-
tion to expose the sacral area; the “jackknife” approach is employed for
anorectal and coccygeal surgeries). Adrenalectomy (unilateral or bilat-
eral) and various spinal surgeries may employ the prone position. For
some spinal surgeries, a convex curvilinear padded frame is placed
anterior to the prone patient to provide additional flexion. Another
modification of this position has the patient flexed at the waist over the

middle bend of the table; the patient is kneeling with the thighs per-
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pendicular to the floor, the legs horizontal (both arcas protected by a
pillow), and the feet angled downward. A pillow may also be placed in
front of and under the knees, and a rolled towel is placed in front of
the ankles to prevent undue pressure. When the lower table section is
raised subsequently during the procedure, protect the patient’s fingers.
This position may be employed for anorectal procedures.

Lateral Kidney (see Figure 2-11, p. 30)

After anesthesia is established, the patient is placed in the lateral posi-
tion (with the affected side up) and the iliac crest positioned over the
“kidney” elevator (rest, bend, bar). The head is placed on a padded
donut, protecting the face and ear on the unaffected side from undue
pressure. Bony prominences, including the shoulder, knee, hip, and
ankle are well padded. On the unaffected side, the lower extremity is
flexed on the table and the leg on the affected side is extended straight
over the leg below secured with wide adhesive tape to the underside
of the table (with a pillow padding between the legs); the feet and
ankles are well-padded, supported, and held in position secured by
softly padded restraints or adhesive tape. The position is maintained by
adhesive tape applied to the chest and the legs, secured to the under-
side of the table. All areas of skin that are taped are protected by an
application of tincture of benzoin. Care is taken to avoid compromis-
ing circulation with all tape restraints. The arms may be placed on
padded double armboards or the dependent arm may be extended on
a padded armboard with the upper arm brought over the chest onto a
pillow-padded Mayo stand and secured. The head and neck are aligned
without tension, under the care of the anesthesia provider to avoid air-
way problems or undue stress on the brachial plexus. After the kidney
elevator is raised and the table flexed, the patient is observed for res-
piratory and cardiodynamic changes. Potential compromise of venous
return from the lower extremities may occur and pulmonary function
in the dependent lung may be compromised, as well. Following the
completion of the definitive procedure, the elevated kidney rest may
be lowered and the table flexion reduced to facilitate wound closure
Postoperatively, the patient may experience muscle pain related to the
“unnatural” position employed during surgery. This position is prima-
rily employed for procedures on the upper urinary tract (e.g., kidney),
and structures in the retroperitoneal space.

Lateral Chest/Posterolateral Thoracotomy (see Figure 2-1J, p. 30)

After anesthesia is established, the patient is placed on the unaffected
side with the head on a padded donut (to protect the face and depend-

ent ear). The arm on the unaffected side is extended on a padded arm-
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board while the superior arm on the affected side is bent over the chest,
supported by a pillow-padded Mayo stand, and secured. The arm is
pulled slightly forward and downward to provide some traction on the
scapula. The lower extremity on the unaffected side is flexed on the
table, and the extremity on the affected side is extended straight over
the dependent leg (with pillow padding between the legs to prevent
undue pressure). A padded restraint (e.g., the table strap) is secured over
the hips, or the patient’s position may be secured by wide tape (four
inch) to the underside of the table, following the application of tincture
of benzoin to protect the skin. A small roll is placed under the shoulder
and thorax at the posterior axillary line; female breasts and genitalia are
protected with padding, as are the feet and ankles and any other pressure
points. The shoulders are padded and tincture of benzoin is applied to the
skin under the adhesive tape that is secured to the underside of the table.
A soft pad may be placed under the unaffected hip to prevent undue
strain on the lumbar region and to relieve pressure on the skin. A mod-
ification of this is the anterior chest position; the patient position is more
supine than lateral. This position is employed for procedures requiring
thoracoabdominal access. Padding and support are altered accordingly.
The lateral chest position is employed for thoracotomy procedures.
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Medication Practices and Guidelines
to Avoid Medication Errors

The circulator assumes responsibility for all medications provided to the
scrub person and the surgeon. Most medications should be kept in a
cool, dry place; some medications require refrigeration. All medications
on the sterile field must be in a sterile container, labeled with the name,
the strength, and the dosage of the medication. The scrub person iden-
tifies all medications on the sterile field by writing with a sterile skin-
marking pen on paper labels that have been sterilized. All medications in
solution must be transferred to the sterile field in an aseptic manner. The
circulator may use a syringe to draw up a medication in solution before
transferring it to a sterile cup. Medications in solution can also be trans-
ferred to the sterile field using a sterile vial spike, a sterile filter straw,
or a sterile catheter; they may not be poured from bottles with stoppers.
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A current, reliable medication reference book should always be
available in the OR department for use by personnel. Medication errors
must be reported and corrected immediately; an Incident Report form
should be available for reporting medication errors. Periodic reviews of
medication errors should be made to analyze how and why a particular
medication error was made and how it can be prevented in the future.
“Constraints,” as recommended by AORN, are approaches that should
be used to avoid errors when administering medications; examples
include minimizing the number of medication calculations required and
stocking dose-related bottles of medication whenever possible. In addi-
tion, the competency of perioperative personnel who administer med-
ications should be evaluated on a regular basis.

To ascertain if a patient is allergic to a requested medication, the
patient is asked directly (if possible), and the front of the chart and the
preoperative assessment checklist are consulted. Adequate time must
be taken to verify that the correct medication is being given, by the
correct route, in the correct dosage, and, to the correct patient, as
ordered by the surgeon. The protocol for the administration of med-
ication should be checked and rechecked.

When a medication is dispensed to the scrub person, the circulator
should state the name of the medication, the strength, and its dosage
aloud, while showing the labeled bottle to the scrub person for verifica-
tion. When a medication must be prepared (in solution), calculations
should be checked and rechecked by the person dispensing the medica-
tion and the calculations should be verified by another licensed profes-
sional. Any unused portions of a used (i.e., opened) medication should
be discarded at the completion of the procedure. Any unlabeled med-
ications found in the OR are always discarded. When the scrub person
and the circulator are relieved, all labeled medications being used are
shown to the relief person(s). The relief person(s) is/are required to take
note of specific medications and their locations on the sterile field. Med-
ication containers or vials and the items used for medication preparation
and delivery during a surgical procedure must remain in the room until
the completion of the procedure. During a procedure, the trash is never
to be removed from the room before the conclusion of the procedure.

AORN guidance statement suggests using the five “rights” when
administering medication: 1) the right patient, 2) the right medica-
tion, 3) the right dose, 4) the right time, and 5) the right route.

Allergies

The circulator should speak directly to the patient about any allergic
reactions to medications, foods, herbal preparations, and other sub-
stances. Check the front of the chart for the list of the patient’s allergies;
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listing the patient’s allergies on the front of the chart can be an invaluable
safety measure. The patient allergies most frequently encountered in the
OR are those to adhesive tape, latex, and iodine (often contained in some
skin preparations and contrast dye agents). Patients who are allergic to
certain foods are often allergic to certain types of medications.

NOTE: Allergic reactions can be serious; they may lead to anaphylac-
tic shock and possibly even death. Be prepared for this emergency situation
by knowing the location of the cardiac arrest “crashcart” prior to bringing
the patient into the room.

Latex Sensitivity and Allergy

When identifying patients before surgery, it is imperative that perioper-
ative personnel question the patient regarding all sensitivities and aller-
gic responses to foods, substances, and medications. Individuals who
have a food allergy to bananas, avocados, chestnuts, and kiwi fruit are
frequently sensitive or allergic to latex. Patients need to be asked specif-
ically about being sensitive or allergic to those fruits listed, in addition
to latex, or any product that may contain latex. Knowing in advance that
a patient is allergic to latex may literally save that patient’s life.

Latex sensitivity and latex allergic reaction vary in intensity from
causing an “irritant dermatitis” that results in dry, red and cracked, itch-
ing skin to causing a true (delayed) allergic reaction, an “allergic contact
dermatitis” within 48 hours of exposure that exhibits similar symptoms,
but may not be limited to the point of contact. The most serious reac-
tion is a “true allergic response” (anaphylaxis) that occurs almost imme-
diately and may be characterized by rapidly developing urticaria, facial
edema, and a generalized swelling of body tissues (i.e., the larynx and
bronchi), followed by respiratory distress secondary to bronchospasm
and laryngospasm and hypotensive shock that may result in death.

When an “at-risk” person simply touches a balloon or has cutancous
or mucous membrane contact with latex proteins, an allergic response
may result. In surgery, the allergic response may be far greater if the
patient or the staff member has had repeated contact with products made
of latex, as gloves, nasogastric tubes, anesthesia and respiratory support
equipment, urinary catheters, enema equipment, etc. Patients, particu-
larly pediatric patients, who have had multiple surgeries (e.g., procedures
for spina bifida, staged hypospadias and epispadias, etc.) and have been
exposed to latex proteins during previous operative experiences are at
the greatest risk for developing an allergic response. Individuals who fre-
quently don latex gloves or work with latex products may also be at great
risk for developing an allergic response. Latex allergy may not be evident
until the individual has been exposed to latex proteins numerous times.

The best method for treating a latex reaction is to prevent it by
creating an environment that is “latex safe” or “latex-free.” Corticos-
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teroids, antihistamines, and other appropriate medications are used to
lessen the severity of an allergic reaction. Medications (including epi-
nephrine, diphenhydramine, steroids, H-2 blockers, inhalants such as
albuterol, glucagon, etc.), a variety of latex free airways and tubings,
and all equipment necessary to treat anaphalactic shock should be kept
on a well-stocked “latex-free crash cart” in the surgical suite. Health
care facilities should develop a protocol for treating latex reactions.

The Food and Drug Administration (FDA) requires the manufac-
turers of products and devices containing latex (proteins) to have a
warning label stating that use of the product may cause an allergic
response. Decision makers in hospitals and health-care facilities need
to adopt a policy requiring latex-safe environments for both patients
and health-care workers by selecting alternate products for use in the
OR, and throughout the facility, making the environment safer for per-
sonnel and patients

Environmental Controls

Preventing Infections

In 1996, the Center for Disease Control and Prevention (CDC) issued
Standard Precautions directed to health-care facilities and personnel for
the purpose of prevention of and transmission of infectious discases.
These guidelines were initially prompted by the HIVAIDS emergence,
but are applicable to all infectious diseases encountered in the health
care system. Universal Precautions, previously established, listing meas-
ures to safely deal with blood products, bodily fluids (including vaginal
secretions and seminal fluid), was incorporated into Standard Precau-
tions. Patients and health-care givers are presumed to be potentially
infectious or susceptible to infection. The practice of hand washing,
utilization of gloves, masks, facial shields, gowns, cleansing of patient
care equipment, environmental control, linen processing, occupational
health and bloodborne pathogens, and patient placement considera-
tions are addressed. By observing these measures, the spread of path-
ogenic microorganisms can be controlled or limited. The discussions
that follow are the practice of these measures, as applied to the OR
environment.

Each OR, including furnishings and equipment, should be cleaned
with a germicidal cleaning agent after every procedure. Numerous stud-
ies have shown that selected “ritual cleaning” that was done in the past
following “contaminated” or “dirty” cases is an obsolete practice as all
cases are known to be potentially infectious. Each OR needs to be
cleaned in the same manner every time using a germicide. In addition,
the entire surgical department, including its corridors, storage rooms,
and other auxiliary areas, is cleaned according to an established schedule.
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Traffic patterns are developed to minimize intrusion into restricted
areas. Airborne contaminants are reduced by air conditioning (utilizing high-
efficiency particulate air filters) and laminar airflow systems. The barriers
created in and around special areas in the department must be observed.

Specially laundered or disposable clothing (scrub attire) is worn.
Disposable head coverings, masks, protective facial shields, and water-
proof fire-retardant gowns and shoe coverings are utilized and replaced
(changed) between cases and removed when leaving the department.

Probably the greatest single factor in preventing the nosocomial
infections is frequent hand washing with an antimicrobial agent. Noso-
comial infections are those infections acquired while in the hospital.
Hand washing should be performed upon entering the surgical suite
before starting work, and it should be the last thing done by each mem-
ber of the staff when leaving the department. Hand washing is just as
important for the circulator as for the scrub person (following a case
even if gloves were worn). Hands should be washed after caring for
each individual patient, and gloves should be changed after performing
cach task (even when on the same patient) while working as a circula-
tor (as in handling of soiled sponges and instruments, tissues, or fluids).
Gloves are always changed between patients.

Following their initial hand washing, individuals who are not working
within the sterile field may use a waterless cleansing agent (antimicrobial
gel) following their initial scrub upon entering the department. Person-
nel with cuts and abrasions of the hands or forearms should not scrub.

Jewelry such as rings and bracelets is to be removed. Artificial fin-
gernails (which may harbor bacteria and fungi) may not be worn in
surgery according to AORN. An appropriate cap (containing all of
one’s hair) and a mask (to cover facial hair) should be adjusted before
scrubbing, as should eyeglasses. Disposable masks of synthetic materi-
als are preferable to cloth masks that are permeable to the passage of
pathogens. Similarly, the mask protects the wearer from inhaling con-
taminants or particulate matter generated in the operative field. Addi-
tionally, facial shields prevent splashing or spattering of blood and
other fluids into the eyes, nose, or mouth. Laser-related eye protective
measures are addressed in the chapter on lasers, p. 95.

Surgical Scrubbing Technique

“Scrubbing” refers to a specified length of time (and number of brush
strokes) needed to cleanse all anatomical aspects of the nails, fingers,
hands, and forearms and the order in which each zone is washed and
rinsed prior to donning gown and gloves. Each institution selects a
variety of disposable brushes and cleansing agents approved by the
Occupational Safety and Health Administration (OSHA). Strict atten-
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tion to “scrubbing” technique by those working in the sterile field, in
addition to proper skin preparation of the surgical site, and the con-
stant vigilance and attention paid to the implementation of aseptic
technique by the entire surgical team will help to reduce the number
of contaminants present about the surgical field.

Aeseptic Technique

Careful attention must be given to the controlled sterilization of instru-
mentation, instrument trays, and supplies by specifically noting the
time and the condition of the sterility indicators and wrappers. The
careful, proper opening of individually packaged sterile instruments,
instrument trays, and supplies must be observed. All wrapped items are
to be unwrapped by holding the package away from one’s body and
unwrapping the item starting with the corner that is farthest away and
ending with the corner closest to the body. Disposal of waste material
and the removal of laundry into specially colored or marked and labeled
plastic bags or containers is mandatory to prevent contamination of the
environment inside and outside the hospital/health-care facility.

Utilizing an enzymatic foaming agent that can be sprayed on instru-
ments following a surgery before removing trays from the OR aids in
preventing blood and other contaminants from drying on the instru-
ments. This debris is sometimes overlooked, and it dries inside the
lumen of an instrument as well as in other areas (e.g, crevices, joints
of instruments, etc.). Enzymatic foaming agents also prevent contami-
nated spilled liquids from becoming a biohazard. When this foam is not
available, instruments should be covered with a sheet and carefully
transported to the decontamination area. Spills are to be mopped up
using a germicidal agent.

Implanted Electrical Devices

It is not unusual to encounter patients with an implanted electrical device
(IED). The devices include implantable hearing devices, cardiac devices,
infusion pumps, neurological devices, brain stimulators, bone stimula-
tors, and gastric devices. Perioperative personnel should be aware that
some IEDs are susceptible to electromagnetic interference, causing them
to malfunction in the OR when other electrical equipment (e.g., elec-
trosurgical unit) is used. In 2005, AORN stated that perioperative per-
sonnel must possess current knowledge regarding the many types of
IEDs; this information is often provided by the surgical department
through in-service education. When scheduling a patient for surgery, the
surgeon must notify the OR if a patient requires insertion or replace-
ment of an [ED. The patient’s status regarding an IED should be noted on
the patient’s chart in the nursing surgical assessment preoperatively.
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If an IED is initially being implanted or replaced, the appropriate
industry representative may be present during the surgery. He/she
must take the AORN special OR instruction course (or its equivalent)
in order to be present in the OR. The industry representative is in the
OR to lend his/her expertise and support to the OR team. Docu-
mentation should be made in the Intraoperative Record that the indus-
try representative is present in the OR (with the permission of the
patient, surgeon, and OR supervisor).

Documentation of all the special care measures and precautions
taken by the circulator and the team members must be recorded in the
Intraoperative Record, as well as the IED ownership log. Before the
patient arrives, the circulator needs to review all necessary information
regarding the IED. Often a separate log for a particular type of device
is kept in the OR; the circulator is responsible for maintaining current
information, as the name of the device, type, manufacturer, serial num-
ber, and other applicable information to help identify the device.

Electrical and Fire Hazards

Electrical and fire safety precautions are set forth in hospital policy and
are carried out by members of the OR staff. The National Fire Protec-
tion Association (NFPA) provides health-care facilities with standards
for fire prevention and safety. NFPA recommends that specific types of
portable fire extinguishers (labeled according to the source of the fire
to be extinguished) should be accessible and in close proximity to the
ORs. Health-care facilities provide in-service programs and fire drills
for personnel. These programs should address the potential causes of
surgical fires, their prevention, and methods for extinguishing a fire in
the department. Most facilities request that members of the local fire
department teach a fire prevention class; they may also be requested to
teach methods for rescue and evacuation of patients.

The engineering department determines the safety of equipment
before permitting its use in the OR. Inspection of the equipment prior
to each use is the responsibility of the person(s) who will participate
in using said equipment. Personnel are required to receive instruction
for the safe operation of all electrical equipment and then demonstrate
their ability to use the equipment safely before putting it to use. All
electrical equipment used in the OR must be grounded. A three-
pronged plug on equipment cords indicates that it is grounded. Elec-
trical cords should be inspected for damage; any electrical equipment
in the OR must not be used if it has a damaged cord. When a surgeon
asks the circulator to increase the current of an ESU several times,
eventually above normal limits, this indicates a malfunction of the unit.
It is imperative for the perioperative RN to investigate whenever a red
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light suddenly appears on a picce of electrical equipment as it is a
warning sign that indicates a problem. That particular ESU or other
piece of electrical equipment should be unplugged. If the source of the
defect or malfunction cannot readily be determined and corrected, the
unit should be replaced and referred to the engineering department.
The model number of the replacement equipment should be noted on
the intraoperative record along with the reason why the previous unit
was replaced, e.g., red warning light remained on.

Fires result from a combination of HEAT plus OXYGEN plus
FUEL; an inciting source of ignition (e.g., electrical spark) sets off the
fire. These three elements create the fire triangle and are replete in an
OR. Personnel must be instructed how to prevent fires in the OR, as
well as what action is required of each individual should a fire occur.
The location of fire extinguishers, the fire alarm, and the code name
(e.g., CODE RED) to alert personnel are to be known by everyone in
the surgical department and the entire facility. All personnel should
receive special instruction regarding their responsibilities in case of fire
and may be asked during fire drills to perform those duties. Fire drills
are not scheduled; they should be called at least twice a year. Fire drills
are to be taken seriously.

Flammable anesthetic agents are infrequently employed today; how-
ever, there are flammable materials and liquids that may be in use at any
time in an OR (e.g,, alcohol-based skin preparation solutions). Paper or
fabric items, such as gowns, head and shoe coverings, and drapes used in
the OR, are made as fire retardant as possible, but they are not fireproof.
Flammable liquids should be avoided, but when absolutely necessary, are
to be used with great caution when preparing the skin. These solutions
must not be permitted to pool under the patient or in the drapes, as they
can ignite from a spark when using the electrosurgical unit (ESU) or the
laser. Note that the pooling of any solution under the patient or in the
drapes is also to be avoided to prevent injury to the skin by excoriation,
and to prevent the solution from becoming the fuel for a fire.

Neither the ESU nor the laser should be used in the mouth or
oropharynx concurrent with the administration of high concentrations of
oxygen. When the administration of oxygen is absolutely necessary, the
oxygen should be halted transiently when the ESU or laser is employed in
these locations to avoid local, tracheal, and pulmonary burn injury. Rap-
port between surgeon and anesthesia provider is to be maintained in these
circumstances. Insulated nonflammable endotracheal tubes or modified
metal endotracheal tubes that have been covered with a nonflammable,
nonreflective material are employed during laser applications. Towels,
drapes, and sponges placed about the surgical site during laser applica-
tions are to be premoistened to prevent combustion. For laser safety pre-
cautions, see p. 94.
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When all factors are considered, careful forethought and vigilance
regarding the use of flammable materials in the OR are the best
defense in preventing surgical fires that could result in an injury or the
death of patients and personnel.

Electrosurgery

The ESU is commonly employed in the OR for the coagulating or cut-
ting of tissue. In a bipolar ESU, the current flows from the generator
(ESU) to an active electrode, one side of the forceps, through the tissue,
and returns to the ESU through an inactive electrode, i.e., the other side
of the forceps. In the monopolar ESU, the active electrode is usually an
electrosurgical “pencil,” and the inactive electrode is the dispersive
(grounding) pad. In the monopolar system, when using an adhesive dis-
persive pad, the pad is placed on the patient’s skin, as close as possible to
the surgical site to minimize the pathway of the current through the body.
The pad must make direct contact with the skin; shaving the area may be
necessary for good contact. It must also be placed as far as possible from
ECG leads to prevent interference. All connections must be secure.

A variety of ESU dispersal pad (return electrode or ground), Mega-
dyne 2000, utilizes a nonadhesive pad that is large enough to cover an
adult torso. It is placed on the operating table under the patient. This
reusable pad, covered by a sheath and a linen sheet, does not make
direct contact with the patient’s skin; no shaving of the area is required.

Safety precautions must always be taken when employing an ESU
to prevent burn injury to the patient. These include the following:

1. All connections must be secure.

2. The disposable adhesive pad (the inactive electrode) of the ESU
should cover a sufficiently large area of skin, relatively free of
hair (which acts as an insulator).

3. The patient’s body should never make direct contact with any
metal surfaces when an ESU is being used during the proce-
dure. If the return circuit is faulty, the ground circuit could be
completed through the contact area, causing an inadvertent
burn injury.

4. Keep the electrosurgical pencil in its holster when not in use to
prevent direct skin burns.

5. Although the electrosurgical pad should be placed as close as
possible to the operative site, it should be placed as far away as
possible from ECG leads to avoid interference with the heart’s
electrical field forces.

As noted in the section above, repeated requests to increase the
current on an ESU should be thoroughly investigated by the circulator.
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All connections and the dispersive pad should be checked. If no prob-
lem is found, e.g., a frayed cord, the unit may be faulty. Turn off and

unplug the ESU. Label the faulty unit, request repair, and obtain
another ESU. Be certain that this occurrence and the serial number of

the units involved are documented in the patient’s operative record.

Special Notes

Drapes, gowns, shoe coverings, head coverings, etc. must be
fire retardant. NOTE: These items are not fireproof.

If the patient has an implanted pacemaker, the ESU could cause
malfunctioning of the pacemaker. The patient needs to be con-
tinuously monitored and observed closely.

When the ESU is in use, the cardiac arrest cart or the “crash”
cart, complete with defibrillator and paddles, should be in close
proximity to the particular OR. This is of extra concern when
the patient being operated on has a pacemaker. The unit should
be brought close to that OR before the surgery begins. Docu-
menting that this has been done before surgery began is imper-
ative for medicolegal reasons.

During surgery, the electrosurgical pencil should be kept in a
holster when not in use to avoid inadvertently burning the
patient with the tip.

Counting Procedure

Each institution has its own written policy and procedure regarding

the counting of sponges (varying types), sharps, and instruments. The

following guidelines should be observed when counting all objects

potentially subject to inadvertent inclusion within a wound:

1.

The scrub person and the circulator count together (aloud) all
items on the sterile field as the scrub person touches to each
item.

. The circulator immediately records the number (count) of

each type of item. Keeping a record of the count is the legal
responsibility of the circulator.

. If there is any uncertainty regarding any count, it is repeated.
. Asadditional items (e.g., sponges or needles) are introduced to

the sterile field during the procedure, the scrub person counts
the item(s) with the circulator, who adds the item to the count
in the record and initials it.

. Nothing (including laundry, trash, instruments, or sponges)

may be removed from an OR while a procedure is in progress
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until the final count is acknowledged to be correct. The only
exception to this is when a specimen is sent to the laboratory
for immediate inspection (e.g., frozen section) and the speci-
men remains attached to a “counted” item (as by sutures to
maintain its orientation); this must be noted and initialed on
the intraoperative record.

6. Whenever there is a change of team members, a count is taken.
The name of the replacement person(s) is documented on the
intraoperative record.

7. When a package containing an incorrect number of items is
opened, the items should be passed off the table, bagged, and
labeled accordingly. The bag with the incorrect number of
sponges is labeled, set aside, and not included in the count. The
bag may not be removed from the room.

8. Counts are taken before the procedure begins, before wound
closure begins, and when skin closure is initiated.

9. An additional count is taken prior to the closure of an organ
with a cavity (e.g., uterus, bladder, or bowel).

Incorrect closure counts must be repeated immediately. If the
count remains incorrect, the circulator alerts the surgeon, who will
inspect the patient’s wound for the missing item. If the item is not
located, hospital policy must be followed, i.e., usually to include
immediate x-ray examination. Notification of the OR supervisor and
an incident report must be filed as part of the chart, the permanent
record. Any item inadvertently left in a wound may become a source
of infection and result in subsequent litigation.

Sponge Counts

All sponges, including neurosurgical sponges (cottonoids and patties),
soft goods (e.g., umbilical tapes), and loose items are counted. Each
type of sponge according to size is counted together and kept separate
from all other types or sizes. All sponges used within the wound must
be x-ray detectable. X-ray-detectable sponges are never used for dress-
ings, and dressing sponges are never used to dry the wound or surgi-
cal field as undetectable sponges could be inadvertently left in the
wound (if placed on the sterile field before the final count). Soiled
sponges are counted by the scrub person and the circulator together
and then bagged in impervious plastic bags according to a predeter-
mined number (usually in sets of 5 or 10). When the counts are taken,
the scrub person counts the sponges according to type, beginning with
the sponges on the sterile field, proceeding to the sponges on the back
table, and following with those off the field. The circulator wears
gloves when separating or counting soiled items. The circulator
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informs the surgeon of the results of the counts. As noted above, if the
sponge count is not correct, the surgeon examines the wound and the
count is repeated immediately. If it is still incorrect, hospital policy is to
be followed (i.e., usually policy states the incident must be reported to
the OR supervisor and an x-ray must be taken). An incident report
must be filed in the chart as a part of the permanent record.

Sharps Counts

All needles, knife blades, electrosurgical tips and all other sharp or
edged items (“sharps”) are counted. Needles in multiple-suture packs
may be counted according to the number on the package; some hospi-
tals require each package to be opened and each needle counted indi-
vidually. Used needles, blades, and other sharps should be retained on
a magnetic pad to prevent inadvertent loss and to facilitate counting,
Dispose of the sharps on the magnetic pad (usually encased in a com-
pact). This compact can be closed and discarded in a specially marked
container designated for sharps disposal only following the final count.
All parts of any needle (or other sharp item) broken during a proce-
dure must be accounted for in its entirety. If a minor fragment of a bro-
ken needle cannot be retrieved without undue trauma to the patient
and the surgeon concurs, the fragment is left in situ. The surgeon will
describe this event in the operative report. Follow hospital policy
regarding the filing of an incident report when a sharps item is broken
(e.g., aneedle or knife blade) or when all of its parts are not recovered.
Closure counts for sharps follow the same protocol as that for sponges.

Instrument Counts

Instruments are counted before the surgery begins and subsequently fol-
lowing, using the protocol for sponges and sharps. All parts of disassem-
bled or broken instruments must be accounted for in their entirety. Follow
the policy noted above if an instrument (or part of an instrument) is lost.

Sterilization Modalities

All items (e.g, instruments, supplies, and equipment) that come in
contact with the sterile field and the wound must be sterile. As soon as
possible, following the completion of a surgical procedure, soiled
instruments are cleaned in the washer-sterilizer. After terminal decon-
tamination in the washer-sterilizer has been completed, the instru-
ments are cleaned in an ultrasonic cleaner to remove any remaining
soilage. When available, an enzymatic foaming agent may be sprayed on
the instruments initially in the OR before they are taken to the decon-
tamination area.
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The most commonly used methods of sterilization employed in

the OR (or central supply) include:

1. Saturated steam under pressure

2. Gas chemical sterilization

3. Liquid chemical sterilization

4. Low-temperature hydrogen peroxide gas plasma sterilization

Saturated Steam Under Pressure Sterilization

The flash sterilizer is utilized in the OR for urgently needed equipment,
unwrapped instruments, and trays. Customarily, the temperature is set
at 270°F (132°C) for a 3- or 10-minute cycle. The length of the cycle
is determined according to the density of the item(s) to be sterilized.
The manufacturer of any item used in the sterile field must provide
directions for its sterilization; the recommended temperature and
length of exposure time for the sterilization of that particular item must
be given. The recording device on the sterilizer should be checked to
confirm that the instrument(s) to be sterilized has (have) been exposed
to the proper temperature for the desired length of time. Heat-
sensitive indicators should accompany the instrument(s). Trays with
mesh bottoms are recommended for complete exposure to the steam.

Wrapped instruments, trays, basins, and other items are usually
sterilized in a prevacuum, high-temperature steam sterilizer. Proper
packing and wrapping of instruments and trays is mandatory, as is the
proper loading of the sterilizer; the Bowie-Dick test is used to verify that
there were no air pockets in the sterilizer that would negate the ster-
ilizing process. A heat-sensitive indicator is placed within each
wrapped tray (or package), and each package is secured with heat-
sensitive tape.

The packaging of instruments and trays must be unwrapped by
holding the item away from the body using aseptic technique when
opening. The corner of the wrapper farthest away from the body is
unwrapped first, then either of the sides is unwrapped, and lastly the
corner closest to the body is unwrapped. By utilizing this technique,
one will not contaminate the item by reaching over the sterile field.

Gas Chemical Sterilization

Ethylene oxide gas is used to sterilize items that are vulnerable to heat
and/or moisture. Any item that can withstand sterilization by steam
under pressure should not be gas-sterilized. Ethylene oxide steriliza-
tion depends on concentration of gas, temperature, humidity, and
exposure time. The ethylene oxide sterilizer must be operated exactly
according to the manufacturer’s instructions to ensure that the
requirements for sterilization are met. The type of item, arrangement
of the load, and rate of penetration of the gas influence the amount of
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exposure time required. A vacuum that is created within the sterilizer
aids gas penetration. Usually cycles of 3 to 7 hours are employed. An
ethylene oxide chemically sensitive indicator that is placed inside the
wrapped package indicates that the item was exposed to ethylene
oxide, but it does not necessarily indicate that sterilization has
occurred. Therefore, for sterilization to have occurred, the process
must conform completely to manufacturer’s specifications.

Inhalation of ethylene oxide is to be avoided, as is direct contact
with the sterilized items prior to aeration. The length of aeration time
required depends on the composition of the items, the type of wrap-
per used, the concentration of the ethylene oxide used, the airflow
rate, and the temperature during the aeration process. When items are
acrated in a mechanical aerator, the air is automatically changed a min-
imum of four times an hour, depending on the size and composition of
the load. The temperature is controlled at 122°F (50°C) to 140°F
(60°C) for 8 to 12 hours. If a mechanical aerator is unavailable, items
should be aerated in a well-ventilated room at a controlled tempera-
ture of 65°F (18°C) to 72°F (22°C) for 7 days.

Liquid Chemical Sterilization

When items cannot tolerate sterilization by saturated steam under
pressure and when the time required for gas sterilization is impracti-
cal, liquid chemical sterilization is employed. A 2% activated aqueous
glutaraldehyde solution (e.g., Cidex) is the agent often employed
when liquid disinfection is desired. Instruments must be completely
immersed in the solution for 10 hours to achieve sterilization. High-
level disinfection is effected if the instrument is submerged for 10 min-
utes. All items must be thoroughly rinsed in sterile distilled water
before use to prevent irritation of the skin and mucous membranes.

The glutaraldechyde solution may be reused after testing it for
potency, noting that the solution soon loses its potency after it is acti-
vated. Frequent testing with a test strip or a kit of reagents (obtained
from the manufacturer) is recommended to be certain of its effective-
ness. Polyethylene gloves or doubled latex gloves should be worn for
skin protection. Directly breathing the fumes is to be avoided; OSHA
recommends wearing a monitor for those individuals at risk. Follow-
ing use, Cidex may be disposed of into most sewer systems.

Steris 20 isa single-use sterilant that employs peracetic acid as the
active sterilizing agent. Peracetic acid, a highly biocidal oxidizer, main-
tains its efficiency even when high levels of organic soil are present.
Steris 20 has a low surface tension, which makes it very effective at
reaching all instrument surfaces. To sterilize items, they must be com-
pletely immersed in Steris 20 for 12 minutes at 50°C. The sterilant is
prepackaged in single-use containers where dilution is automatically
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prepared within the environmental processing chamber. The sterilized
items are rinsed in microfiltered tap water in the processor. The used
solution is disposed of in an ordinary drain during the processing cycle,
eliminating exposure to chemicals to the operator. After use, the per-
acetic acid decomposes into acetic acid (vinegar) and oxygen.

Low-Temperature Hydrogen Peroxide Gas Plasma Sterilization

A hydrogen peroxide gas plasma sterilization system employs 1.8 ml
of 58% hydrogen peroxide that is vaporized in a sterilization chamber
after a vacuum is created; the vapor is converted into a plasma by
means of radio-frequency energy. The resulting plasma consists of
highly charged particles and free radicals that sterilize instruments at
low temperature in one hour without producing toxic emissions or
residues. Its by-products are simply water vapor and oxygen. The
plasma particles destroy a wide variety of microorganisms, including
bacteria, fungi, viruses, and spores. An indicator of bacterial spores is
used to monitor the sterilization process.

An FDA-approved commercially available self-contained system,
STERRAD®, using cassettes or cartridges of hydrogen peroxide, can
be used to sterilize metallic and nonmetallic instruments, fiber-optic
cables, endoscopes, microsurgical equipment, glass, ceramic, and
electrical equipment in a low-temperature (50°C, 122°F) and low-
moisture environment. As there are no toxic by-products, aeration and
cooling post cycle are not necessary, in contrast to ethylene oxide,
which is toxic, explosive, carcinogenic, and takes up to 12 hours for
effect, and packs must be thoroughly aerated prior to use. However,
the hydrogen peroxide gas plasma system is not appropriate for
sterilization of cellulose products, as towels, paper, cotton, dressings,
organic matter, and similar items that absorb the sterilant, making it
incompletely effective. A standard electrical outlet is the only connec-
tion for the contained system. The initial cost of these units is high, but
its safety features, effectiveness, shorter turn around, and lower oper-
ating cost will lead to increasing utilization of the modality.

Reuse of “Single-Use” Instruments

The reuse of instrument(s) or device(s) intended for “single use” (by
the manufacturer) that have been opened but unused remains controver-

sial. The issue regarding the reprocessing and resterilization of instru-
ment(s) or device(s) that have been used is very highly controversial.
The FDA has set up rules to regulate the reuse of “single-use” instru-
ments in an effort to help to control rising hospital costs. The manufac-
turer of “single-use” or disposable instrumentation must follow the
EDA’s guidelines precisely. Validation of the process used by the com-
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pany should be enclosed in the packaging of the resterilized item. The
FDA has a published list of instruments that may be resterilized if the
instrument has been opened but not used. They also have a list of instru-
ments that may be resterilized and reused in addition to a list of those
instruments or devices that may not be resterilized and reused once
they have been used. If there is doubt regarding the sterility of a
“reprocessed instrument,” consult the website www.FDA.com and fol-
low the prompts for instrument resterilization or reuse of “single-use”
instruments. A hospital may resterilize an item (opened and unused or
a used item), or it may be sent out to a third party to be resterilized if
it is resterilized according to the guidelines established by the FDA. The
FDA mandated in August of 2000 the requirements for resterilization of
“single-use” items. AORN’s guidance statement requires the patient’s
safety to be of utmost consideration in the acceptance of a reprocessing
procedure. Even with the FDA’s ruling, the acceptance of the repro-
cessing and the resterilization of “single-use” items remains somewhat
controversial. This topic is discussed further in the chapter on
Endoscopy, p. 102.

Safe Use of Pneumatic Tourniquet

A pneumatic tourniquet is often employed for surgical procedures on the
extremities, particularly during orthopedic procedures. For perioperative
personnel unfamiliar with the use of tourniquets, return demonstration is
recommended (before permission to apply tourniquets is granted). The
tourniquet used in most operating rooms today is comprised of a cuff with
pressure sensor, tubing, and an inflation device equipped with a pressure
gauge (microprocessor) that is used to regulate pressure and time settings
in addition to providing audible and visual feedback (a micro pressure and
time settings regulator). The surgeon wraps Webril (or other soft mate-
rial) around the extremity at the level of tourniquet placement, and the
cuff applied. Following skin preparation and draping, the extremity is ele-
vated and abducted, and a sterile rubber bandage (e.g,, Esmarch, Ace, or
self-adherent Coban) is applied from the tips of the fingers or toes to the
level of the tourniquet, proximally, to achieve exsanguination after which
the tourniquet is inflated by the circulator or anesthesia provider at the
direction of the surgeon. The time of inflation and the pressure employed
is recorded (including on the anesthesia record). The tourniquet is inflated
for the least amount of time possible.

Guidelines for Safe Use of the Pneumatic Tourniquet. An appropriately
sized tourniquet should be used. The ends of the tourniquet must over-
lap by about 3 inches but not more than 6 inches. Do not apply the
tourniquet at or near the elbow. For the average adult, tourniquet use
should not exceed 1 hour on the upper extremity and 1 1/2 hours on the
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lower extremity. Pressure setting is approximately 250 to 300 mm Hg
(up to 6 pounds) on the upper extremity and 350 mm Hg on the lower
extremity. Thin adults and children may require less pressure. When
tourniquet use is anticipated to exceed these time limits, the tourni-
quet is deflated at intervals at the discretion of the surgeon to avoid tis-
sue ischemia. The location, placement of, and use of the tourniquet,
the pressure setting, and the times at which the tourniquet is inflated
and deflated are recorded on the Perioperative Record and initialed by
the circulator. In addition, the anesthesia provider records use of the
tourniquet.

Safe Use of Pulsed Lavage

This suction-irrigator for single-patient use pulsed lavage (with
cojoined suction and irrigation tubing) is used for controlled, high
powered irrigation with or without suction; 1 or 2 irrigation bags may
be used. The scrub person attaches tubing with spike adaptor to the
pistol grip handle (contains batteries) and passes off the single- or
dual-spike tubing to the circulator; one channel of the cojoined tubing
(either straight or a “Y”) is connected to the irrigation bag(s), and the
other channel of the cojoined tubing is connected to suction (if used).

The scrub person inserts the tip of choice (e.g., soft splash shield
tip) into the pistol grip handle and primes the unit by squeezing the
trigger until irrigation solution exits the tip. The circulator may
squeeze the irrigation bag(s) to facilitate priming.

Safety Measure Guidelines for Pulsed Lavage Usage. Read manufacturer’s
instructions prior to use. Do not use if packaging has been damaged.
All persons scrubbed are advised to wear a face shield for protection
from splashed irrigation fluid. The pulsed lavage is a “single use” unit
and may not be resterilized or reused. Do not submerge handle of the
unit. Do not use it close to an oxygen-enriched area. Do not use in
presence of flammable anesthetics. Following use, the unit and/or its
batteries is disposed of according to hospital regulations regarding the

disposal of a biohazard.

Safe Use of Powered Saws and Drills

Powered saws and drills are employed in various surgical specialties to
save intraoperative time, resulting in many tangible and intangible ben-
efits to the patient. The hospital engineering department must be con-
sulted before any new piece of powered equipment may be permitted
or used in the OR. Reading the manufacturer’s recommendations for
the safe operation of this powered equipment in the operating room is
mandatory. Power equipment should be tested prior to use whenever
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possible. All attachments must be appropriately secured; attachments
previously used must be tested for their sharpness. Size discrepancy of
the jigs and templates used with powered equipment must be deter-
mined prior to their use and if found, adjustment or use of properly
fitting accessories must be employed (before the surgery is begun).
Immediately following its use, the rotary section of the instrument
must come to complete standstill before it is set aside. When not in use
for a substantial interval, the power source (electrical, battery, or air
compressor) should be deactivated and the instrument secured.

Emergency and Disaster Considerations

Operating rooms are required to be equipped with a special emer-
gency signal (usually a flashing red light) to alert others to an emer-
gencyj; the signal can be operated from within each separate OR.

In the event that a patient suffers a cardiopulmonary arrest, the
anesthesia provider and surgeon administer cardiopulmonary resusci-
tation (CPR). In the absence of the anesthesia provider, the surgeon,
assisted by nursing personnel, must administer CPR. Health-care
providers must be knowledgeable regarding CPR and be prepared to
perform it. An emergency cardiopulmonary arrest cart/“crash” cart
should be available in the surgery department at all times. Included on
this well-stocked cart are in-date emergency drugs, needles and
syringes, infusion equipment, a defibrillator with paddles, ventilation
devices (e.g., bag-valve-mask/“Ambu”), and monitoring equipment.
Nursing personnel responding to the emergency signal should bring
the “crash” cart into the room. Documentation of all medications
administered to the patient, according to the strength and dosage, and
route of administration; the treatments and procedures performed,
including the time and the name of the person giving each type of care.
Perioperative personnel who care for pediatric patients are required to
have pediatric advanced life systems (PALS) skills to assess and assist in
the treatment of “at risk” pediatric patients.

Hospitals are required to be equipped with an alternative power
source, usually an independent generator that is triggered when a
power failure occurs. During the time lapse, or should the independ-
ent generator not function, high-intensity flashlights (kept in the
department) should be located by members of the surgery staff and
brought into the individual OR. All team members are required to
know the location of these high-intensity flashlights kept in the depart-
ment for use during the time lapse following a loss of power until the
alternate power source begins functioning and during any emergency
where the lights are needed.
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Malignant Hyperthermia

Malignant hyperthermia (MH) is a rare, potentially lethal condition
triggered by the use of inhalation anesthetics and depolarizing muscle
relaxants (e.g., succinylcholine chloride). This condition requires
proper treatment to be initiated immediately; documentation of treat-
ment for MH must be recorded. As soon as MH is suspected, one
should call for assistance. Immediate treatment is begun, usually by the
anesthesia provider, who administers dantrolene (Dantrium), steroids,
and iced intravenous (IV) solutions, the gavage of all open cavities with
iced saline, and the cooling of the patient with ice packs. These treat-
ments can significantly reduce mortality. In preparation to meet this
emergency situation, OR personnel are required to be informed of the
protocol set up by their anesthesia department.

Setting up a Malignant Hyperthermia (MH) Protocol and Emer-
gency Treatment Cart in the OR department is highly recommended
by the American Association of Anesthesiologists (AAA). Again, docu-
mentation must be made of all medications given, IV and pressure lines
established, and treatments performed. Additional discussion of this
entity is presented in Chapter 4, General Anesthesia, p. 68.

Legal Rights

The patient’s legal rights and the rights of OR personnel are signifi-
cantly protected by the documentation recorded in the patient’s Intra-
operative Record. The JC requires the Intraoperative Record to
include the name of the surgeon, the preoperative diagnosis, the pro-
cedure performed, the postoperative diagnosis, the type and number
of specimens obtained, and the names of the surgical team members
providing intraoperative care. The documentation of important intra-
operative information, such as the skin preparation (noting the condi-
tion of the skin prior to and following the skin preparation), the results
of the counts (e.g., sponges, sharps, and instruments), the placement
of catheters, intravenous lines, and wound packing, and the use of
equipment (e.g., ESU, the pneumatic tourniquet, etc.), in addition to
other notations, is an invaluable tool for verification of actions, obser-
vances, and the delivery of specific treatments, and/or medications
administered. An example of the suggested format for the Intraopera-
tive Record is on p. 12. Documentation is of major importance, as it is
the legal record of the surgical procedure. The circulator should
remember that in a court of law, only information that was docu-
mented is accepted as a legal fact.
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Legal Records

In addition to the Intraoperative Record that is maintained by the cir-
culator, the JC mandates that an Anesthesia Record must be maintained
for every patient during a surgical procedure. The anesthesia provider
documents his/her care in the Anesthesia Record, but in his/her
absence, a perioperative RN (in addition to the circulator) assumes this
role and is responsible for the Conscious Sedation and Analgesia
Record. According to the policy of the hospital, when an anesthesia
provider is not present during a surgical procedure, a perioperative RN
(specially trained) may provide the patient care to include the moni-
toring of the patient’s vital signs, administering of treatments, medica-
tions, etc. (as directed by the surgeon). Documentation should provide
the name of any person giving medications or treatments, including all
pertinent times, dosages, and routes of administration, in addition to
his/her observations of the patient throughout the surgical procedure.
Everything that takes place must be documented. This nursing anesthe-
sia record, complete with full documentation of the events as they
occurred in the OR, will legally protect the RN providing conscious
sedation and analgesia. The Analgesia and Conscious Sedation Record is
on p. 76.

Deathin the OR

Should the death of a patient occur in the OR, individual state law and
hospital policy must be adhered to regarding the handling and disposi-
tion of the deceased patient. Most often, the scrub person and the cir-
culator prepare the body for departure from the OR by removing all
lines, tubings, and devices and by washing the body until it is free of all
visible blood and body secretions and excretions. An Incident Report
must be recorded by the circulator, and the death must be recorded in
the Intraoperative Record, detailing the times, the interventions, and
the outcome of events leading to the patient’s death. These documents
are part of the patient’s permanent medicolegal record.



CHAPTER 3
Safety Measures for
Operating Room Personnel

Perioperative personnel are directly involved in patient care. They must
become aware of the many potential risks and hazards that exist in today’s
surgical environment, not only for the benefit of the patients, but for their
own safety as well. Their opportunity and the obligation to observe safe
practices in the performance of their roles as health-care providers in an
environment in which potentially lethal drugs, noxious gases, and life-
threatening diseases may be encountered is a continuous process.

Orientation

The orientation programs for the new employees of a health-care facil-
ity are designed to familiarize them with the policies and procedures
of the facility. Working in a health-care facility is very different from
working in any other environment. Housekeeping, engineering, main-
tenance, security, and other health-care personnel are exposed to
potential health hazards. These hazards should be identified by the facil-
ity, and procedures to prevent or minimize their transmission of dis-
case and other risks must be learned by the employees.

Hospitals are required to inform new employees about numerous
other safety measures advised by the facility, e.g., the prevention of
fires, the prevention of falls from spilled liquids, and the prevention of
creating a biohazard when body fluids are present, in addition to many
other important factors that serve to create a hazard for the health-
care worker and the environment inside and outside the facility. Fire
drills are held at least twice each year in hospitals; other safety drills,
including disaster training, are mandatory.

Perioperative employment necessitates a special type of orienta-
tion and knowledge for those who work in the OR.

Orientation to the OR prepares the employee to deliver safe care
to the patient and familiarizes him/her with the techniques and pro-
cedures specific to the OR. During this period, AORN recommends
that new employees have a mentor or that they work on the buddy sys-
tem with more experienced personnel.

Surgery Department In-Service Education

Hospital perioperative departments are required to have in-service edu-
cation programs for their employees. Most perioperative departments
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schedule monthly in-service education meetings to provide their staff
with information regarding the safest methods to use for delivering care
to the surgical patient, information regarding new procedures and the
latest techniques, equipment, and instrumentation for use in the depart-
ment, as well as other matters of concern, including patient safety.

Body Mechanics/Ergonomic Safety

Personnel must employ good body mechanics, particularly when lift-
ing or moving (unconscious) patients, heavy instrument trays, or
equipment, to prevent strains and other injuries to their muscu-
loskeletal systems. Lifting should be done by bending the knees, posi-
tioning one’s body under the load, and then straightening the legs,
allowing the lower-extremity muscles to do the lifting.

A roller (e.g., Davis) can be of significant value in preventing
strains when moving unconscious or obese patients; see Procedure for
Safely Transferring the Patient to the Operating Table, p. 19. Another
moving device that can be of significant value is the Hoyer pad, which
is placed on the operating table preoperatively. Following the surgical
procedure, a crane-like machine directed by an employee is attached
to the Hoyer pad and lifts the patient. In 2002, the Occupational Safety
and Health Administration (OSHA) required hospitals and other
health-care facilities to reduce the number of ergonomic injuries to
health-care personnel. Suggestions enumerated by OSHA can be
found on the Web at www.OSHA..gov.

Lift teams may be hired by health-care facilities to assist personnel
in lifting obese patients or heavy objects. They are very effective in
helping to prevent injuries to employees.

Fatigue Factors

Fatigue is one of the most important factors influencing job perform-
ance. Although becoming fatigued can be minimized through working
quickly and efficiently, the underlying reason for frequently feeling
fatigued must be investigated. In our fast-paced world, one may feel
pressured to perform more tasks than he/she can reasonably handle.
Often employees with this problem are sleep-deprived because they
attempt to perform too many tasks at home as well. Sleep deprivation
prevents the body from being restored. It takes longer for someone
who is sleep-deprived to complete a task correctly than the individual
who has had 7 or 8 hours of sleep.

AORN’s statement on safe practices in the OR recommends that
an RN should not work in direct patient care for more than 12 con-
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secutive hours. The association further recommends 8 hours of unin-
terrupted sleep per night and a workweek (including on-call time) of
no longer than 60 hours. The time away from the OR allows the indi-
vidual adequate time to recuperate.

Fatigued staff members are more prone to errors than others who
have had adequate rest. Errors in the health-care field, in particular, can
result in harm to or death of a patient and/or employee. Sleep depriva-
tion can greatly influence one’s efficiency, job performance (including
patient care), and endurance. It would be unethical to work in the OR
when one’s judgment is affected.

Radiation Safety

Operating room personnel may be exposed to radiation during intraop-
erative x-rays and when radioactive implant procedures are performed.
To reduce the deleterious effects of radiation exposure, hospital policy
must be strictly followed. Radiation exposure (received by an individual)
depends on the amount of radiation, the proximity of the radiation
source, the length of time of the exposure, and the frequency of expo-
sure. Personnel should stand as far away from the radiation source as
possible when x-ray equipment is in use. Additional protective measures
should include, but are not limited to, the following:

1. All nonsterile team members should leave the room (whenever
possible) or wear a lead apron.

2. Sterile team members should either stand behind a lead screen
or wall or wear a lead apron donned before scrubbing, i.e., in
cases using fluoroscopy.

3. Monitoring devices or badges (e.g., dosimeters) should be
worn by personnel who may be exposed to radiation; readings
should be computed weekly.

4. Pregnant personnel or those who may be pregnant should
avoid all cases involving exposure to radiation, as radiation may
harm the unborn fetus and possibly the mother’s reproductive
capabilities.

Personnel holding x-ray cassettes during radiography should wear
lead gloves. In addition to wearing a lead apron, special eyewear and
thyroid shields were once frequently worn when older equipment was
employed; today this is infrequently done.

Modern x-ray machines have a direct beam that limits the size of the
area exposed. When the beam of the x-ray machine cannot be limited,
the patient’s reproductive organs and thyroid gland must be shielded.
Female patients must be asked if they are or could be pregnant to prevent
x-ray exposure to the fetus.
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Infection Control and Prevention

The Centers for Discase Control and Prevention (CDC) mandates that
one should consider body secretions and excretions of all individuals as
contaminated. It is impossible to determine whether a patient or health-
care worker has a contagious disease due to the latency (conversion time
period) of serological tests for various communicable discases, such as
human immunodeficiency virus (HIV), acquired immunodeficiency syn-
drome (AIDS), strains of hepatitis, and many other discases; therefore,
standard precautions must be observed at all times during patient care.

AIDS, hepatitis (several strains), pyogenic infections, and numerous
other blood-borne infections can be transmitted via puncture wounds.
Hospital procedure must be followed regarding the disposal of “sharps”
(needles and edged implements) to help to control the transmission of
blood-borne diseases. In the OR (in the sterile field) a needle magnet is
available encased in a flat plastic compact, the lid of which can be used
for counting needles and sharps and for containing them. Following a
surgical procedure, the compact is closed for its safe disposal (including
its contents). A designated rigid plastic container is used for the disposal
of sharps (knife blades and needles) and for plastic syringes; an attached
device separates the hub and shaft of the needle while breaking the
syringe tip prior to its disposal. Some syringes are made for use specif-
ically without needles (in particular situations/setups).

Biologically engineered sharps or needleless systems offer the safety
protection recommended by OSHA. Some of these devices include:

. Syringes with a sliding sheath that shields needles after use.
. Needles that retract back into the syringe after use.
. A jet injection system without needles.

AW =

. An intravenous delivery system that uses a catheter port to
house the needle in a protective covering,
5. A delivery system that uses plastic capillary tubes.

Sharps must be handled responsibly in all situations. The scrub per-
son must always pass the handle of the knife to the surgeon while hold-
ing the knife by the shaft. It is safest if suture is mounted just before
use, again, passing the handle to the surgeon.

A “no-passing” technique can be employed. It requires both the scrub
person and the surgeon to agree on a neutral zone where the sharps will be
placed. A magnetic pad may be used to prevent the sharps (and all instru-
ments) in the neutral zone from falling, The scrub person places the sharps
object on the pad in the same direction it would be passed. The sharps object
is used and returned to the same place by the surgeon. In this way, the “no-
passing” technique limits the potential for either person being stuck by
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sharps. All personnel should wear gloves when performing patient-care
tasks, i.e., when catheterizing a patient, when starting intravenous fluids,
and when handling potentially contaminated articles, such as soiled sponges,
instruments, intravenous lines, blood transfusion sets and blood pouches,
and any other items soiled by body secretions or excretions that might pro-
vide the source of infection through a break in the skin. Some authorities
advocate double gloving when virulent infections are present or suspect.

Similarly, during endoscopy procedures or procedures in which
drills or saws are employed, and when one is involved in any surgery
where he or she may be spattered or sprayed by potentially contami-
nated tissue fragments, saliva, or irrigation fluids, it is necessary for
scrubbed personnel to wear a protective facial shield.

Latex Allergy Precautions

In the surgical suite, health-care personnel and patients who are sensi-
tive to latex are not only sensitive to the latex in latex gloves, but they
may also be sensitive to the powder found in various types of latex
gloves. The powder containing latex proteins is released into the air
when latex gloves are handled. A “sensitivity” response has the appear-
ance of varying degrees of irritant dermatitis, i.e., red, itchy, irritated,
and/or broken skin. Most often, mild reactions merely require the
individual to change into gloves that do not contain latex.

Latex allergy and its serious systemic effects, the prevention of an
allergic response to latex products, the medications and equipment
needed for a latex allergy cart, and the precautions necessary for a
latex safe environment are discussed on p. 32.

Chemical Waste Hazards

The National Institute of Occupational Safety and Health (NIOSH) has
established guidelines regarding the unsafe levels of waste (anesthetic)
gases in the operating room. The harmful effects of these gases are
leaked to health-care personnel during surgery and may cause harmful
effects as a decrease in mental performance, audiovisual ability, and
manual dexterity. Exposure to anesthetic chemicals may result in an
increased risk of abortion in female employees and developmental
defects in an unborn fetus. Fire, explosion, and the toxicity of com-
pressed gases are additional potential hazards of these chemical wastes.

The control of waste gases in the OR is accomplished with an effi-
cient scavenger system, a well-designed anesthetic system that includes
securely fitting patient masks, tubings, and connectors, and an efficient
room air-dilution ventilation conditioning system. A similar ventilation
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air conditioning system should also be provided for the PACU, due to
the unit’s close proximity to the surgical suite. Well-maintained scav-
enging systems, air-conditioning systems using high-efficiency partic-
ulate air filters that do not recirculate the air, and anesthetic gas leak
detectors help to minimize the exposure of personnel and patients to
hazardous waste gases in the operating room.

Fires, explosions, and the toxicity of compressed gases are sources
of potential chemical hazards. Cylinders containing compressed gases
must be secured. Care must be taken to never drop a canister or allow
one cylinder to forcefully strike another.

The skin may be exposed to harmful chemical liquids that are used
in the OR; they include methyl methacrylate (an acrylic “cement”
molded to replace sections of bone or used to secure some types of
prostheses) and paracetic acid (used as a cold sterilant). OSHA rec-
ommends that hospitals advise surgical personnel to mix the cement in
a closed unit and to follow manufacturers’ recommendations for safe
handling, storage, and disposal of chemical wastes.

Noxious Smoke Hazards

A plume of noxious smoke results from the burning of patient tissues
(and vaporization of potentially infectious lesions such as papilloma
virus lesions and various secretions) when the electrosurgical unit or
the laser is used during surgical procedures to cut, or coagulate tissue.
The plume pollutes the air in the immediate vicinity unless a plume
evacuator is employed to suck up the smoke into a suction apparatus
or the wall suction unit. The masks made of man-made materials worn
by personnel function to filter the air are more efficient than cotton
cloth masks that are casily made damp (from the wearer).

The high-particulate air-filtering action of the air conditioning sys-
tems found in modern ORs can be very effective in removing smoke
from the air. The concern regarding plume smoke is that it may be car-
cinogenic or contain infectious particles.

Fire Hazards

Obviously, the best way to deal with fires in the OR is to prevent them.
All employees need to be responsible for learning about how fires
occur in the OR and how, in the delivery of care to patients, steps can
be taken to minimize the risk of fire. Employees in the department are
responsible for attending fire drills and learning fire evacuation plans.

In 2005, the Joint Commission (JC) (formerly the Joint Commis-
sion on Accreditation of Healthcare Organizations) issued a “Sentinel
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Alert” on fires in surgical facilities to alert the health-care worker to
the ever-present danger fires pose to patients and employees.
Innumerable items found in the OR are flammable; they support
combustion. A fire requires fuel (which includes anything flammable),
oxygen, heat, and a source of ignition. The fuel might be the paper
drapes, clothing, or paper from packaging, all of which have been treated
to become “nonflammable” (i.c., less flammable) but not truly fireproof.
Chemical agents, preparation fluids, and substances like methyl
methacrylate glue are found in the OR; these substances all support com-
bustion. Some anesthetic gases and liquids also support combustion. The
OR is an “oxygen—rich” environment because oxygen escapes from the
anesthesia delivery tubing system. Gases arrive via this route as well. Lig-
uids, particularly solutions used to prepare the skin, are often highly flam-
mable. Manufactured preparation solutions that are flammable are not
recommended for use in the OR. However, there are times when a sur-
geon will request that a combustible solution be used, even though he/she
is aware of its dangerous properties, because the particular solution does
the best preparation (in a particular situation).
Never allow flammable solutions to pool under a patient. To prevent
skin excoriation and a flammable reaction, dry all prep solution puddles.
One should know the location of all fire-fighting equipment in the OR.
Knowledge of the methods for rescue and evacuation of patients
should be practiced so that the execution of those skills will be auto-
matic should they ever be needed.



PART 2  Anesthesia General Information

cHAPTER 4
Anesthesia
Modalities

General Information

Anesthesia is defined as the absence of sensation. A physician (anesthe-
siologist), or certified registered nurse anesthetist (CRNA), adminis-
ters anesthesia in the operating room (OR). Surgeons also may
administer local or regional anesthesia to their own patients. In this
guide, the term anesthesia provider refers to the anesthesiologist or
CRNA.

Using an anesthesia preoperative evaluation form, the anesthesia
provider interviews the surgical patient prior to his/her arrival in the
OR. He/she identifies the patient and discusses the patient’s medical,
surgical, and anesthesia history as well as a drug/medication history.
He/she reviews the patient’s lab work and diagnostic studies and the
history and physical examination report made by the surgeon, and then
the anesthesia provider performs a pertinent physical examination of
the patient. If the patient has had previous surgery, the anesthesia
provider asks the patient if he/she had an unusual response to anes-
thesia or if there has been any familial history of unusual responses to
anesthesia. The anesthesia provider explains a “plan of anesthesia,”
including risks, benefits, and alternatives to the particular type of anes-
thesia modality (if any alternative methods are permissible), to the
patient. The patient is given the opportunity to ask relevant questions
about alternative methods of anesthesia. The anesthesia provider fol-
lows through with the agreed plan for anesthesia. The anesthesia
provider then verifies the site and side of the procedure with the
patient and with the chart, as well as the position on the table that the
patient will assume for the administration of the anesthetic.

After the patient is brought to the surgical suite, the circulator,
identifies and admits the surgical patient to the OR by using at least
two identifiers, e.g., the patient’s chart and hospital armband. The cir-
culator must implement the Universal Protocol for Preventing Wrong Site,
Wrong Side, Wrong Procedure, and Wrong Person Surgery mandated by
the Joint Commission (JC) (formerly the Joint Commission on
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Accreditation of Healthcare Organizations). In addition, he/she
reviews the patient’s chart thoroughly, noting that there is a current
written history and physical examination, a complete blood count
(CBC), urinalysis (UA), and possibly an electrocardiogram (EKG)
report and other reports depending on the patient’s age, physical con-
dition, and diagnosis. He/she verifies the chart information with the
patient (or the patient’s legal representative) and ascertains whether
the patient has any sensitivities or allergies to foods, medications,
latex, or other allergens. The importance of documenting and relaying
information (to the surgeon and anesthesia provider) regarding
patient allergies and current medications is vital; for latex allergy
safety, see Chapter 2, p. 32.

When an anesthesia provider is not present during a patient’s sur-
gery, a perioperative RN, in addition to the circulator, will start intra-
venous fluids (IV) and monitor the patient’s vital signs, blood pressure
(B/P), and EKG (ECG); and apply a pulse oximeter to the patient’s
finger to monitor the patient’s pulse and oxygen saturation. He/she
monitors all aspects of the patient’s physical condition and also over-
sces the care of the anesthesia equipment used for the patient during
the surgical procedure (such as a mask and anesthesia circuit delivery
system for oxygen). The perioperative RN, who stands in for the anes-
thesia provider, must document an initial assessment and medications
given (with the route, dose, time, and response); monitor and chart
the vital signs, including temperature, pulse, and respirations (TPR),
oxygen saturation, and method of oxygen administered (c.g., nasal
catheter, mask, etc and flow rate in liters per minute); and record
nursing observations and interventions, and whether the desired or
expected outcomes were met. Remember, documentation of nursing
interventions is the proof necessary for medicolegal consideration in a
court of law. The importance of documenting all that transpires during
a surgical procedure cannot be exaggerated.

The techniques of anesthesia administration utilized in the OR
include:

1. General anesthesia. The patient is made unconscious.

2. Conduction anesthesia. Anatomical sites are anesthetized by infil-
tration or topical application of various anesthetic agents. A
peripheral nerve block may be produced by injecting an agent
about nerve(s) supplying sensation to the operative site, or a
block may be placed at a central level. Local anesthesia and topi-
cal anesthesia are established by employing anesthetic agents
immediately about the area to be treated. Conduction anesthe-
sia may be supplemented by varying degrees of general anes-
thesia or sedation.
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The American Society of Anesthesiologists (ASA) recommends the
following standards for basic intraoperative monitoring:

1. An anesthesia provider must be present throughout the admin-
istration of all general and most conduction anesthetics.

2. During the administration of the anesthetic, vital signs and
EKG are to be continually monitored and evaluated.

3. Oxygen saturation is determined by use of an oxygen analyzer,
pulse oximeter, and observing skin and nailbed color.

4. The patient’s temperature can be evaluated with a forchead tape
strip or transesophageal or urinary bladder temperature probe.

Breathing efficiency may be evaluated by observing chest excur-
sions and by using respirometry. During gencral anesthesia the moni-
toring of the carbon dioxide content of expired gas is accomplished by
use of tidal carbon dioxide monitors (ETCO,). A “disconnect” alarm;
indicators for various volatile agents; and monitors and gauges for
measuring invasive arterial pressure, pulmonary artery (PA) pressure,
and central venous pressure (CVP) are immediately available. Bispectral
Index System (BIS) can be employed to monitor the effect of general
anesthesia via electroencephalogram (EEG) patterns to better titrate
the amount and level of anesthesia with respect to awareness, but it
is not universally utilized for this purpose. BIS also can be used during
neurosurgery to detect early signs of brain ischemia. The choice of
an anesthetic technique is influenced by the feasibility of the particular
modality of anesthesia, position to be assumed, extent of the surgical
procedure, medical status, prior history of exposure to anesthetics,
surgeon’s preference, patient’s preference (when not contraindicated),
and anticipated need for particular postoperative analgesia (e.g,,
with an indwelling epidural catheter). The anesthesia provider will
classify the patient’s physical status according to the guidelines of the
ASA into six categories (P1-6, 1-6, I-VI), where P1 is a healthy
patient and P6 describes a brain-dead patient maintained on life sup-
port to permit harvesting of donor organs according to accepted ethi-
cal protocols.

Prior to the administration of anesthesia, premedication, as a sin-
gle drug or a combination of various drugs, is often given. The purpose
of the premedication is to allay anxiety, to help the patient relax, and
to diminish secretions. Premedication is administered by intramuscu-
lar injection about 30 to 60 minutes before surgery, prior to the
patient’s arrival in the OR suite, or by the anesthesia provider, intra-
venously, immediately prior to induction of anesthesia, or not at all.
Similarly, when surgery must be performed in an emergent situation,
premedication may be given intravenously or may be omitted. These
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drugs are selected according to the patient’s general condition and the
extent and nature of the surgery to be performed. Outpatients or sur-
gicenter patients are given less premedication or none at all.

Specialized equipment is required to deliver anesthesia. For gen-
eral inhalation anesthesia, an anesthesia machine delivers an anesthetic
gas mixture to the patient at a specific rate and concentration as deter-
mined by the anesthesia provider. The most simplistic machine consists
of a cart with attached key-coded tanks of nitrous oxide (or other
agents) and oxygen with flow meters and pressure gauges. Usually,
expired “air” from the patient passes through a carbon dioxide absorb-
ing tank or cartridge.

Currently, a sophisticated machine that is able to store and deliver
several compressed gaseous and highly volatile liquid anesthetic agents
is employed in the OR. In addition, the compact anesthesia cart con-
tains a variety of monitoring devices, an oxygen depletion alarm, and
special equipment that includes masks, laryngoscopes with inter-
changeable blades, McGill forceps, endotracheal tubes, and obtura-
tors, as well as a source of suction and anesthesia circuits. An additional
cart of drawers is required for drugs and supplies. Equipment and
prepackaged kits for various procedures (e.g., insertion of arterial and
central venous pressure catheters) must be stored nearby. A variety of
intravenous fluids, administration sets, and stands for these items
should be located nearby in the surgical suite.

One role of the circulator with respect to the administration of
anesthesia is to provide an “extra hand” for the anesthesia provider, par-
ticularly during the induction of anesthesia. In some institutions, an
anesthesia technician may perform this role. The circulator is respon-
sible for maintaining the patient’s immediate safety, helping to allay the
patient’s anxiety, and being attentive to the special needs of the
patient. Some patients’ fear can elicit psychological distress; the circu-
lator may extend a caring gesture, such as holding the patient’s hand
during induction. Even after the patient is anesthetized, the circulator
assumes the role of the patient’s advocate, as a diligent observer and
administrator of the total care of the patient in surgery. As a perioper-
ative practitioner, he/she identifies the needs of the patient in a preop-
erative care plan that is written for the individual patient and that is
implemented preoperatively, intraoperatively, and postoperatively.

The information gathered is used to implement a plan of care that
is “tailor made” to address the needs of the individual patient while tak-
ing into consideration the potential problems that might be incurred,
their possible solutions, and desired patient outcomes. Special consid-
eration is made for the patient who cannot move by himself/herself,
for the patient with a “bad” back or “stiff” joints, for one who is hear-
ing impaired, or for one with any other physical or mental impairment.
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Following surgery, the circulator accompanies the anesthesia
provider to transport the patient to the postanesthesia care unit
(PACU). The anesthesia provider reports the patient’s immediate
needs and condition and gives orders to the PACU practitioner. The
circulator gives additional information according to his/her observa-
tions of the patient during the course of the surgery performed. This
documented report is vital for providing for the patient’s safety and
continuity of care.

General Anesthesia, Overview

For the administration of general anesthesia, the patient is initially in
the supine position. An intravenous line is inserted, if not already pres-
ent, an automatic B/P cuff is applied, and the oxygen sensor (pulse
oximeter) and EKG monitoring electrodes are placed. Oxygen may be
administered by mask for a few minutes. A minimal test dose of intra-
venous agent or muscle relaxant may be given to observe any unto-
ward reaction.

Induction is usually begun by injecting a rapidly acting intravenous
agent, e.g., thiopental (Pentothal), propofol (Diprovan), or methohex-
ital (Brevital). (For children, a nonmalodorous inhalation agent, such
as sevoflurane [Ultane], can be given by mask, and as consciousness is
lost, intravenous lines are placed and other anesthetic measures are
introduced.) As the patient loses consciousness, oxygen and gaseous
agents are gradually introduced by mask. For cases of lesser duration
or when profound muscle relaxation is not required, maintenance can
be achieved with an intravenous agent alone or with an inhalation
agent administered by facemask and oral airway or by utilizing a laryn-
geal mask airway.

If an endotracheal tube is to be inserted (transnasally, transorally,
or via tracheostomy), a fast-acting muscle relaxant, e.g., succinyl-
choline chloride (Anectine), may be used in adults, or an intermedi-
ately fast-acting curare-like drug, e.g., rocuronium (Zemuron),
atracurium (Tracrium), or vecuronium (Norcuron), is used in chil-
dren. In adults and some children, following the administration of the
muscle relaxant, the endotracheal tube is inserted under direct vision
with the aid of a laryngoscope (and McGill forceps, as needed). Sev-
cral milliliters of a 4% lidocaine solution may be instilled into the lar-
ynx prior to placing the endotracheal tube that has been lubricated
with anesthetic ointment. The tube cuff is inflated, except in infants
and small children, and the tube is secured with tape (hypoallergenic
tape for children and adults who are sensitive to adhesives). For the
duration of the procedure, muscle relaxation is maintained with any of
the several curare-like drugs.
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Additional monitoring devices may be applied, and the patient’s
position changed as necessary, with the permission of the anesthesia
provider. (In situations such as clinical emergency or when gastric
emptying is not assured [trauma, intestinal obstruction, obstetrical
labor, etc.], a “crash” insertion of an endotracheal tube may be
required, even in the conscious patient, by employing rapid-acting
muscle relaxants and by pressure exerted transiently on the cricoid
cartilage to avoid pulmonary aspiration of potentially regurgitated gas-
tric contents.) A working suctioning device that must be checked
before starting anesthesia should be immediately available; suction
apparatus should be checked on the anesthesia equipment, and the cir-
culator is responsible for checking the room suction.

Changes in the position of the patient as directed by the anesthe-
sia provider may also be made to permit the anesthetic to “settle”in the
desired area following a central block. The circulator assists the anes-
thesia provider in any way necessary, such as by helping the patient to
maintain a position, displaying easy access to the equipment, giving
additional premeasured drugs as directed by the anesthesia provider,
and manipulating the cricoid cartilage, at the instruction of the anes-
thesia provider. A wide variety of drugs and inhalation agents is
described in Table 4-1, p. 63.

To supplement the anesthetic agents, numerous additional drugs
may be administered intravenously to “balance” the anesthesia. These
drugs include various narcotics (e.g., morphine, meperidine, fentanyl,
remifentanil, alfentanil, and sufentanil), amnestics (e.g., midazolam),
and neuroleptics (e.g., haloperidol). Muscle relaxants, as referred to
above, are regarded as depolarizing agents (e.g., succinylcholine) or
nondepolarizing agents (e.g., the curare-like drugs). Succinylcholine
(Anectine) and mivacurium (Mivacron) are short-acting with rapid
onset and recovery; intermediate-acting muscle relaxants include
vecuronium (Norcuron), atracurium (Tracrium), cisatracurium (Nim-
bex), and rocuronium (Zemuron). The longer-acting muscle relaxants
include pancuronium (Pavulon) and lesser used d-tubocuarine, dox-
acurium, pipecuronium, metocurine, and gallamine.

Shorter-acting agents often need not be reversed; however,
neostigmine (Prostigmin) or edrophonium (Enlon and Enlon Plus con-
taining atropine) can be used to effect reversal of the longer-acting
agents as necessitated by the patient’s response, dosage, postoperative
respiratory status, etc. If cholinesterase deficiency is encountered, pro-
longed respiratory support (hours to days) will be needed. The anes-
thesia provider must be familiar with all of these agents (and others),
although frequently utilizing only a select few in daily practice.

Antiemetics in common use include chlorpromazine (Compazine),
promethazine (Phenergan), metochlopramide (Reglan), hydroxyzine
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TABLE 4-1 General Anesthetics

Route of
Agent Administration Form Comments
Thiopental intravenous stable liquid rapid induction; short dura-
(Pentothal) tion; respiratory depres-

sant; can cause
laryngospasm and
hypotension (opiate or
additional agent required
for adequate pain control)

induction: 3-4 mg/kg

maintenance: 50-100 mg/q
10-12 min

Methohexital  intravenous stable liquid ultra-short-acting; rapid
(Brevital) induction; rapid recovery;
may cause hiccoughs; can
be administered rectally
(pediatrics)
induction: 1-1.5 mg/kg
maintenance: 20-40 mg/q
4-7 min
pediatric rectal induction
via 14Fr catheter 7 cm into
rectum as 10% solution

20-25 mg/kg
Propofol intravenous stable liquid rapid induction; short dura-
(Diprovan) tion; can be used for con-

tinuous infusion with
clear-headed rapid recov-
ery; used for endoscopy;
may cause respiratory
depression, transient
hypotension; some pain on
injection; some anti-emetic
effect; common usage

induction: 1-2.5 mg/kg

maintenance: 50-150 mcg/
kg/min (with nitrous oxide
or opiate)

sedation: 25-75 mcg/kg/min

Ketamine intravenous; stable liquid short-acting anesthetic,
(Ketaject, intramus- long-acting analgesic; used
Ketalar) cular for pediatric and burn

wound procedures; trauma
cases; may cause emer-
gence hallucinations if
given in larger dosages
(especially in adults)

continued on following page
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TABLE 4-1 General Anesthetics (continued)

Route of
Agent Administration ~ Form Comments

induction: 0.5-2.0 mg/kg;
4-6 mg/kg IM

maintenance: 0.5-1.0 mg/
min (with nitrous oxide)

sedation: 0.2-0.8 mg/kg q 3
min; 2-4 mg/kg IM (pedi-
atric usage)

Etomidate intravenous stable liquid induction used for unstable
(Amidate, cardiac patients; some nau-
Hypnomidate) sea; local pain on injection;

debatable cause of steroid
depression; may be used
for sedation in critically ill
patients and with fentanyl
for percutaneous angio-
plasty

induction: 0.2-0.6 mg/kg

maintenance: 0.010 mg/
kg/min

sedation: 0.005-0.010 mg/
kg/min

Nitrous oxide inhalation compressed commonly used; employed
gas with other agents to
potentiate their action to
produce deeper anesthesia

Halothane inhalation volatile liquid  slow, smooth induction;

(Fluothane) maintenance; for pediatric
and burn patients as well
as adults; bradycardia; may
cause ventricular arrhyth-
mia if epinephrine given;
hepatotoxic in some recipi-
ents (check prior history);
nonmalodorous

Enflurane inhalation volatile liquid  rapid induction; mainte-
(Ethrane) nance; rapid recovery; may
cause hypotension; associ-
ated with seizures in chil-
dren; less often used

Desflurane inhalation volatile liquid ~ maintenance; good relax-
(Suprane) ation; rapid recovery; mal-
odorous; increased
postoperative nausea
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TABLE 4-1 General Anesthetics (continued)

Route of
Agent Administration Form Comments
Isoflurane inhalation volatile liquid ~ maintenance; good relaxation;
(Forane) cardiovascular stability; use-
ful for cardiac patients
Sevoflurane inhalation volatile liquid  rapid induction (useful for
(Ultane) mask induction in children);
rapid recovery; good relax-
ation; may cause emergence
delirium in children

(Vistaril), ondansetron (Zofran), dolasetron (Anzemet), and granisetron
(Kytril). These agents can be used for premedication as well as for
antiemetics. (Droperidol, employed commonly until recently, has lim-
ited use due to an incidence of ventricular arrhythmias.)

Malignant Hyperthermia

Malignant hyperthermia (MH) is a rare hypermetabolic, highly lethal
state triggered by exposure to halogenated inhalation anesthetics (e.g.,
halothane, enflourane, desflurane, and isoflurane) and depolarizing
muscle relaxants (e.g., succinylcholine). There is a predisposition to
this syndrome; various myopathies (e.g., muscular dystrophy) present
a high risk.

MH usually develops during the administration of an anesthetic,
not necessarily on the first exposure, and it can also present in the
postoperative period. The major pathophysiological event is the release
of an abnormally large amount of an intracellular calcium ion that
leads to inordinate muscle contraction (often manifested initially in the
masseter muscle).

There is tachycardia with dysrhythmias, increased end-tidal carbon
dioxide levels, and muscle cell breakdown (rhabdomyolysis) with pro-
duction of myoglobinemia. Myoglobinuria can lead to renal failure,
and there is respiratory and metabolic acidosis.

Hyperkalemia results, with an increased creatine phosphokinase
(CPK) and a progressive rise in core body temperature (even to over
110°F [43°C]). Untreated or suboptimally treated MH results in car-
diac and renal failure. Intravascular coagulopathy, muscle necrosis due
to hypoxia, and neurologic sequelae also related to hypoxia result in
coma and death (occurring in 80% to 90% of the cases).

Suspicion of and prompt recognition of MH when any of the clin-
ical findings occur must be treated well before actual temperature ele-
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vation presents. Immediate institution of treatment can significantly
reduce mortality.

A protocol for treatment has been proposed and promulgated by
the Malignant Hyperthermia Association of the United States
(MHAUS). MHAUS is a nonprofit entity with a 24-hour hotline; it
also provides educational material. The MHAUS chart (Figure 4-1,
p- 68—69) is clear for establishing guidelines for treatment of MH.

As soon as this syndrome is suspect, the anesthetic and/or depo-
larizing relaxant should be discontinued and positive pressure oxy-
genation begun.

If the surgical procedure has been started and cannot be aborted,
safe “nontriggering” agents can be used, such as nitrous oxide, opiates,
and various intravenous anesthetics (e.g., thiopental, propofol, and
ketamine), and most local anesthetics can be used to complete the sur-
gery expeditiously.

Treatment is begun as soon as this entity is suspected. The surgeon
is notified. Succinylcholine and volatile agents are discontinued. The
circulator should obtain Dantrolene and immediately call for assis-
tance. Hyperventilate patient with 100% oxygen at 10 1/min.

Dantrolene sodium (Dantrium) 2 to 3 mg/kg reconstituted with
60 ml of sterile (nonpreservative) water (containing 3 g of mannitol)
is given as an IV bolus and repeated every 5-10 minutes to a limit of
10 mg/kg (up to 30 mg/kg) or until the manifestations subside, and it
is then administered 1mg/kg every 4 to 6 hours for 24 to 72 hours.
This agent is effective (within minutes) due to its prevention of the cal-
cium ions from being released into the muscle cells, thus interfering
with the excessive contractions.

Simultaneously, multiple laboratory parameters related to the entities
noted above must be checked serially, as well as blood gases. Dysrhythmias
are treated (e.g., by procainamide or other antiarrhythmia drugs, noting
that calcium channel blocking agents are not to be used). Sodium bicar-
bonate is given; hyperkalemia is treated with insulin and calcium.

Additional mannitol and furosemide are administered to prevent
an accumulation of myoglobin in the renal tubules and to maintain ade-
quate urine flow. A CVP line should be established. Cooling measures
are begun with an intravenous infusion of iced saline 15 ml/kg every
15 minutes X 3. Gastric and/or transrectal iced lavage must be initi-
ated; external ice packs and/or a hypothermia blanket are indicated
(while monitoring the core body temperature so as not to produce
hypothermia).

Any electrolyte, blood gas, coagulation factor, or other abnormal-
ity is corrected. On occasion, partial cardiopulmonary bypass may be
required as a life-saving measure (to assist with cooling and providing
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adequate oxygenation). Patients are kept in the intensive care unit
(ICU) and are closely monitored using the numerous parameters
noted above that are necessary for survival.

Anesthesia providers must be familiar with all of the aspects
of MH and must establish a protocol to be followed in the surgical
department. The OR staff should be instructed regarding the protocol
that requires a coordinated effort to assure the patient’s survival.
An MH treatment cart stocked with the various agents listed above,
including additional IV fluids and fluid administration equipment,
defibrillators, and other items, must be available in the department.

Whereas MH can occur de novo, all candidates for anesthesia
should be questioned regarding any family history of this problem. Ele-
vation of CPK should trigger further investigation. When there is any
increased likelihood of MH, prophylaxis with dantrolene may be
begun preoperatively and avoidance of the “triggering” types of anes-
thetic agents should be observed.

It is to be noted that each patient who suffers this problem will
present with an individual spectrum of what has been described. The
discussion above by no means addresses the entire subject of MH.
Please refer to the Emergency Therapy for Malignant Hyperthermia
chart on pages 68—69.

Conduction Anesthesia, Overview

Nerve Blocks

The term central block refers to spinal, epidural, or caudal anesthesia. Appro-
priate supplies for their administration are available in most hospitals in dis-
posable prepackaged trays. Additional drugs may be requested. If a longer
procedure is contemplated or postoperative central analgesia is to be uti-
lized, the anesthesia provider places a catheter to deliver increments of an
anesthetic agent, as in continuous epidural or continuous caudal anesthesia.
Postoperatively, morphine (Duramorph) specially prepared for this pur-
pose may be similarly injected for pain relief. For these blocks, the anes-
thesia provider positions the patient with an established intravenous line;
the circulator helps the patient maintain this position while the block is
administered. When an anesthetic catheter is placed, it must be secured
with tape. The patient may then be placed in a temporary position to allow
the block to take effect or moved to the position of surgery at the direction
of the anesthesia provider. When the patient is positioned prone (and
slightly flexed), a hypobaric spinal anesthetic can be accomplished; sterile
water is added to the anesthetic mixture, causing the anesthetic to rise to
the site of the injection (as employed sterile water is for anorectal surgery).
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Signs of MH:

* Increased ETCOp

 Trunk or total body rigidity

* Masseter spasm or trismus
 Tachycardia/tachypnea

* Acidosis

* Increased temperature (may be late sign)

GET HELP. GET DANTROLENE —
1. Notify Surgeon

« Discontinue volatile agents and succinylcholine.
* Hyperventilate with 100% oxygen at flows of 10 L/min or more.

Emergency Therapy for

Malignant Hyperthermia

DIAGNOSIS

Sudden/Unexpected Cardiac Arrest in Young Patients

* Presume hyperkalemia and initiate treatment (see #6)

* Measure CK, myoglobin, ABGs, until normalized

 Consider dantrolene

* Usually secondary to occult myopathy (e.g., muscular
dystrophy)

* Resuscitation may be difficult and prolonged

ACUTE PHASE TREATMENT

MH Hotline
1-800-MH-HYPER
(1-800-644-9737)
Outside the US:
1-315-464-7079

Trismus or Masseter Spasm with Succinylcholine

* Early sign of MH in many patients

« If limb muscle rigidity, begin treatment with
dantrolene

* For emergent procedures, continue with nontrigger-
ing agents; consider dantrolene

« Follow CK and urine myoglobin for 36 hours at least.
Check CK immediately and at 6-hour intervals until
returning to normal. Observe for cola-colored urine. If
present, test for myoglobin.

* Observe in PACU or ICU for at least 12 hours

5. Dysrhythmias usually respond to treatment of acidosis and hyperkalemia.

* Halt the procedure as soon as possible; if emergent, use nontriggers.
(The circle system and COp absorbent need not be changed.)

* Use standard drug therapy except calcium channel blockers, which may
cause hyperkalemia or cardiac arrest in the presence of dantrolene.
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2. Dantrolene 2.5 mg/kg rapidly IV through large-bore 1V, if possible 6. Hyperkalemia - Treat with hyperventilation, bicarbonate, glucose/insulin,

To convert kg to Ibs for amt of dantrolene, give patients 1 mg/lb (2.5 mg/kg approximates 1 mg/Ib). calcium.
* Repeat until there is control of the signs of MH. « Bicarbonate 1-2 mEq/kg IV.
* Sometimes more than 10 mg/kg (up to 30 mg/kg) is necessary. « For pediatric, 0.1 units insulin/kg and 1 mi/kg 50% glucose or for adult, 10
« Dissolve the 20 mg in each vial with at least 60 ml sterile preservative- units regular insulin IV and 50 ml 50% glucose.
free water for injection. Prewarming (not to exceed 38°C) the sterile water « Calcium chloride 10 mg/kg or calcium gluconate 10-50 mg/kg for
will speed solublization of dantrolene. life-threatening hyperkalemia.
* The crystals also contain NaOH for a pH of 9; each 20 mg bottle has 3 gm « Check glucose levels hourly.

mannitol for isotonicity.
7. Follow ETCO,, electrolytes, blood gases, CK, core temperature, urine

3. Bicarbonate for metabolic acidosis. output and color, coagulation studies. If CK and/or K+ rise more than transiently
* 1-2 mEqg/kg if blood gas values are not yet available. or urine output falls to less than 0.5 mi/kg/hr, induce diuresis to >1 mi/kg/hr
urine to avoid myoglobinuria-induced renal failure.
4. Cool the patient with core temperature > 39°C. Lavage open body cavities, « Venous blood gas (e.g., femoral vein) values may document hypermetabo-
stomach, bladder, or rectum. Apply ice to surface. Infuse cold saline lism better than arterial values.
intravenously. Stop cooling if temp < 38°C and falling to prevent drift < 36°C. « Central venous or PA monitoring as needed and record minute ventilation.

* Place Foley catheter and monitor urine output.

Non-Emergency Information

POST ACUTE PHASE MHALS
11 East State Street, PO Box 1069
A. Observe the patient in an ICU for at least 24 hours, due to the D. Follow urine myoglobin and institute therapy to prevent myoglobin _
risk of recrudescence. precipitation in renal tubules and the subsequent development of Acute Sherburne, N 13460-1069
Renal Failure. Follow standard intensive care therapy for acute Phone
B. Dantrolene 1 mg/kg q4-6 hours or .25 mg/kg/hr by infusion for rhabdomyolysis and myoglobinuria (urine output > 200 ml/h, 1-800-986-4287 (607-674-7901)
at least 24 hours. Further doses may be indicated. alkalinization of urine with Na-bicarbonate infusion with careful attention Fax
to both urine and serum pH values, etc.).
C. Follow vitals and labs as above (see #7) 607-674-7910
* Frequent ABG E. Counsel the patient and family regarding MH and further precautions; E-mail
* CK every 6 hours refer them to MHAUS. Fill out and send in the Adverse Metabolic .
Reaction to Anesthesia (AMRA) form (www.mhreg.org) and send a me@mhaus‘o_rg
letter to the patient and her/his physician. Refer patient to the nearest Website
Biopsy Center for follow up. www.mhaus.org

CAUTION: This protocol may not apply to all patients; alter for specific needs.

FIGURE 4-1. Wall chart distributed by the Malignant Hyperthermia Association of the United States (MHAUS), which describes the protocol for managing hyperther-
mia crisis. (Reprinted with permission from the Malignant Hyperthermia Association of the United States, Sherburne, NY.)
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In an isobaric spinal block, spinal fluid is mixed with the agent(s),
with minimal migration of the anesthetic within the intrathecal space.
Similarly, for hyperbaric spinal, 10% dextrose is added so that by posi-
tioning the patient, the anesthetic will (being heavier than spinal fluid)
gravitate accordingly (i.e., in sitting position, a “saddle” block for
pelvic procedures or on the dependant side, such as for a unilateral
inguinal herniorrhaphy). A vasoconstrictor (e.g., ephedrine) can be
added to the anesthetic mix to provide a longer effect.

A central block can be supplemented by a variety of narcotics,
amnestics, and intravenous anesthetic agents; oxygen and inhalation
anesthetics may be administered by mask as well.

To control postoperative pain, a catheter may be left (or newly
placed) in the epidural space (or at caudal, thoracic, and, less often,
cervical levels) for continuous or intermittent bolus infusion of nar-
cotic and/or low-dosage local anesthetic. Similarly, a single dose of a
narcotic (e.g., morphine) may be given and the catheter removed.
When these modalities are employed, most hospitals require the con-
current use of an apnea monitor in addition to a postoperative proto-
col regarding the use of additional analgesics, antiemetics, and certain
other medications prescribed by an attending anesthesia provider until
8 to 24 hours after the catheter is removed.

There are numerous types of regional blocks and agents used to affect
anesthesia (Table 4-2 p. 72). Often, the surgeon will administer these
anesthetics. Examples include brachial plexus blocks, retrograde intravenous
blocks (e.g., Bier for surgery upon the extremities, most often for upper
extremity or ankle level in the lower extremity), pudendal blocks (for
gynecologic surgery), perianal blocks (for anorectal surgery), inter-costal
nerve blocks (for segmental thoracic pain), and ‘field”blocks (for inguinal
hernia repair). These blocks may be supplemented with various sys-
temic agents, as described under central nerve blocks earlier.

Etidocaine (Duranest), benzocaine (Americaine), chloroprocaine
(Nesacaine), and procaine (Novocaine) currently have minimal usage
in the OR. Alternative dosages of these agents are employed for pedi-
atric surgeries. Numerous ancillary drugs, including tranquilizers, nar-
cotics, and amnestic agents, likewise, have not been specifically listed,
as use of these agents varies widely between anesthesia providers, sur-
geons, and institutions.

Local Anesthesia

Local anesthesia is frequently used for lesser procedures, e.g., plastic,
ophthalmic, and anorectal procedures. The surgeon administers the
anesthetic by the infiltration of the agent or the diluted agent (and by
utilizing a “tumescent” degree of dilution, such as for liposuction).
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With few exceptions, an intravenous line is inserted. When “anesthe-
sia standby” is requested, the anesthesia provider will monitor the
patient and administer supplemental sedation or even general anesthe-
sia, should it be required.

When an anesthesia provider is not present, a perioperative RN, in
addition to the circulator, will insert an intravenous line (in accordance
with hospital policy); place EKG electrodes and pulse oximeter; and
monitor the patient’s vital signs, B/P, and other parameters, as appli-
cable. At the direction of the surgeon, the perioperative RN may
administer various drugs parenterally, including narcotics (e.g., mor-
phine, meperidine, fentanyl [Sublimaze], or sufentanil [Sufenta]), seda-
tives (e.g., diazepam [Valium] or hydroxyzine [Vistaril]), and agents
that have an amnestic effect (e.g., midazolam [Versed]).

Upon completion of the procedure, drugs to reverse the effects of
the aforementioned agents may be required, such as naloxone (Nar-
can) or flumazenil (Mazicon). The perioperative RN completes the
Conscious Sedation and Analgesia Record (p. 76), which includes the
documentation of the time at the beginning and at the termination of
the procedure, the patient’s vital signs and B/P at appropriate inter-
vals, and the times and dosage of anesthetic agents or any other drugs
administered.

Topical Anesthesia

Topical anesthesia is the direct application of an anesthetic agent such
as a liquid solution, eye drops, jelly, ointment, and/or spray to the site
of the surgery; see Table 4-2, p. 72. Local or general anesthesia may be
required to supplement these anesthetics.

Table 4-2 lists only several of the more commonly employed
agents for adult patients. Again, numerous other agents can be utilized,
and stated dosages must be altered for pediatric patients. In addition,
a wide array of ancillary agents, including tranquilizers, narcotics, and
amnestic agents, have not been listed because their use varies widely
among anesthesia providers and institutions. Special considerations in
the administration of pediatric anesthesia can be found on p. 984.

Conscious Sedation and Analgesia

The perioperative RN is not intended to take the place of an anesthe-
sia provider. The American Association of Nurse Anesthetists (AANA)
suggests that health care facilities consider professional nursing stan-
dards and scope of practice of the RN, not in the capacity of an anes-
thesia provider who is qualified to administer conscious sedation and
analgesia.
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“Sedation and analgesia” describes a modality that allows patients to
tolerate unpleasant procedures while maintaining adequate cardiorespi-
ratory function and the ability to respond purposefully to verbal com-
mands and tactile stimulation, states the American Society of
Anesthesiologists (ASA) Task Force. The Task Force believes that “con-
scious sedation,”a term in common usage, is imprecise terminology and
that “sedation and analgesia” more accurately describes this state. When
a patient is able to respond only to painful stimulation, a greater degree
of sedation exists. Procedures in which sedation and analgesia are
employed include those in which regional or local anesthetics are used.

TABLE4-2 Commonly Used Conduction Anesthetics*

Route of Concentration/
Agent Administration  Dose Comments
Lidocaine spinal** 5%/100 mg rapid onset; shorter
(Xylocaine ) acting
Bupivacaine spinal** 0.75%/15- longer acting; longer
(Marcaine, 22.5mg analgesia after return
Sensorcaine) of sensation
Tetracaine spinal** 0.5%-1.0%/ rapid onset; longer
(Pontocaine) 5-12mg acting with higher
dosage and/or added
ephedrine or epi-
nephrine**
Lidocaine epidural/** 1.0%-2.0%/ rapid onset; shorter
(Xylocaine) caudal 500 mg duration
Bupivacaine epidural/** 0.25-0.7.5%/ longer acting; obstet-
(Marcaine, caudal 150 mg rics; postoperative
Sensorcaine) analgesia (including
obstetrics) as infusion
via catheter; cardiac
arrestin higher
dosage reported
Ropivacaine epidural/** 0.5%-0.75%/ as per bupivacaine but
(Naropin) caudal 75-200 mg less toxic
Mepivacaine epidural/** 1.5%-2.0%/ as per bupivacaine
(Polocaine) caudal 150-400 mg
Lidocaine regional 1.0%-2.0%/ rapid onset; double-
(Xylocaine) nerve block/ 500 mg; cuffed tourniquet
retrograde 5%/40- required
(Bier) intra- 60 ml (200-
venous block 300 mg)
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TABLE4-2 Commonly Used Conduction Anesthetics* (continued)
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Route of Concentration/
Agent Administration  Dose Comments
Bupivacaine regional 0.25%-0.5% long acting
(Marcaine, nerve
Sensorcaine) block
Ropivacaine regional 0.5%-0.75%/ long acting
(Naropin) nerve block 75-300 mg
Mepivacaine regional 1%-2%/50~ long acting
(Polocaine) nerve block 400 mg
Lidocaine local 0.5%-2%/ commonly used
(Xylocaine) 500 mg
Bupivacaine local 0.25%-0.5%/ long acting
(Marcaine, 225mg
Sensorcaine)
Ropivacaine local 0.5%/5- long acting
(Naropin) 200 mg
Mepivacaine local 1.0%/400 mg long acting
(Polocaine)
Lidocaine topical liquid 2% or 4% low toxicity; short act-
(Xylocaine) ointment; 2%/15-30 ing; intra-tracheally
gel ml; 4%/15 ml cystoscopy; other
endoscopies
Lidocaine topical cream 4% or 5% on intact skin or
(LMX 4; mucous membranes;
LMX 5) not for open wounds
or ophthalmic use;
superficial skin proce-
dures; to lessen pain
of subsequent punc-
ture (children); may
take 5-40 min to be
effective; occlusive
dressing for skin use
Lidocaine/ topical cream  2.5%/2.5% as per lidocaine 4%-5%
Prilocaine dressing use (25 mg/ cream; occlusive
for skin (up 25 mg/9) (EMLA)

1-2 hr) before  1-2 g/10 cm?

procedure

continued on following page
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TABLE4-2 Commonly Used Conduction Anesthetics* (continued)

Route of Concentration/
Agent Administration  Dose Comments
Cocaine topical liquid 2%-10% high potency; rapid
(4% common)/  absorption through
200 mg mucous membranes;
ENT procedures
Tetracaine topical liquid 0.5%-1.0% rapid onset; oph-
(Pontocaine) ointment; 0.5%-1.0% thalmic use
cream mucous membranes

(anorectal)

*All conduction anesthetic agents, when administered in greater than recommended
dosages or if accidentally given intravenously (or by idiosyncratic reaction), may cause
extreme agitation, convulsions, cardiac arrest, and death. Resuscitative equipment and
drugs must be immediately available whenever these agents are employed. The dosages
of agents listed in this table are approximate, modified by the patient’s weight, height,
duration of the procedure (with incremental doses), and cardiac arrhythmias.
**\lasoconstrictors such as ephedrine and epinephrine can be added to an anesthetic
agent to prolong the effect of the block. A diffusing agent such as hyaluronidase (Wydase)
may be added to local anesthetics to hasten the onset of the anesthetic effect.
This table lists only several of the most commonly used anesthetic agents in the dosages
used primarily for adult patients.

There are four levels of sedation and analgesia described by the JC.
They are:

1. minimal sedation and analgesia (the patient responds normally)

2. moderate sedation (conscious sedation)

3. deep sedation (the patient is not easily aroused but maintains
respiration), and

4. anesthesia in which the patient requires assisted ventilation.

Patients can easily slip from moderate sedation to deeper levels of
sedation, the deeper levels necessitating the assistance of a skilled anes-
thesia provider.

The JC (last revised, 2003), has set forth qualifications for the
nonanesthesia provider, the perioperative RN who administers conscious
sedation and analgesia in a health-care facility. The competency of the
perioperative RN should be periodically evaluated and documented. The
RN must have knowledge of anatomy and physiology, pharmacology,
EKG arrhythmias, and complications related to sedation and analgesia.
See Analgesia and Conscious Sedation Record, p. 76.

The perioperative RN who administers conscious sedation and anal-
gesia must continually assess the patient’s physical status and behavioral
changes. He/she is required to know about oxygen saturation and the use
of the pulse oximeter and to understand the indications for oxygen sup-
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plementation and its administration. He/she must be able to recognize
signs and symptoms of drug toxicity and hypersensitivity to medications
and anesthetic agents resulting in anxiety, sweating, pallor, nausea, vom-
iting, urticaria, tachycardia, laryngeal swelling, severe hypotension, con-
vulsions, and shock.

It is mandatory that he/she be familiar with the treatment for
these conditions and know when to request assistance in an urgent
manner. Similarly, he/she must be able to assess, diagnose, and inter-
vene during the procedure to manage the airway and to request the
intervention of an anesthesia provider.

The perioperative RN administers agents, e.g., meperidine
(Demerol) and midazolam (Versed), as ordered by the anesthesia
provider or surgeon for sedation and analgesia only; anesthetics are not
to be given by the perioperative RN who is not a qualified anesthesia
provider. He/she who provides conscious sedation and analgesia is to
have no other responsibilities during the procedure. Frequent moni-
toring and documentation of the patient’s physiologic status (vital
signs, B/P, and oxygen saturation) and the charting of medications
according to the time administered are required.

An emergency cart or “crash cart” must be readily available, and an
anesthesia provider is required to be present (in the facility) to handle
emergencies and complications and, in some facilities, to discharge the
patient.

Postoperative Transfer of the Patient to the PACU

Upon completion of the surgical procedure and placement of dress-
ings, the circulator accompanies the anesthesia provider or RN
provider of conscious sedation and the patient to the recovery room.
The patient is repositioned (as necessary) for movement onto the gur-
ney (or special bed or frame); intravascular lines, urinary catheter, and
splinted extremities are protected. The security of the airway is the
responsibility of the anesthesia provider. The patient may never be
moved until the anesthesia provider is ready.

When the patient has been expeditiously transported to the recov-
ery room, the anesthesia and perioperative records, special appliances,
and equipment are given to the PACU provider. The circulator also
reports to the PACU provider any signiﬁcant intraoperative events, as
a severe fluctuation in cardiovascular or pulmonary functions, any
untoward reaction to drugs, or the need for multiple transfusions or
special medications.

The patient’s chart may be temporarily retained by the surgeon to
complete the operative note, postoperative orders, or dictation. If the
chart is not immediately available, the circulator will advise the PACU
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ANALGESIA AND CONSCIOUS SEDATION RECORD

PROCEDURE
SURGEON DATE

TIME CONSCIOUS SEDATION STARTED
PROCEDURE STARTED
PROCEDURE ENDED
CONSCIOUS SEDATION ENDED

ANALGESIA AND CONSCIOUS SEDATION ADMINISTERED BY:

RN signature

PREOPERATIVE PHYSIOLOGICAL ASSESSMENT

Respiration: Preprocedure | Postprocedure
Deep breathes and coughs freely |
Dyspnic or limited |

Cyanotic |
Skin color: O normal O pale [ flushed [Jjaundiced
Skin moisture: O normal [ dry [ moist [ diaphoretic
Skin temperature: O normal O warm [ cool J cold
PREOPERATIVE
Behavior, mental status Speech
[J Conscious [J Cooperative [J Coherent
[J Drowsy [J Uncooperative [J Incoherent
[0 Confused [J Combative [ Silent
J Unconscious [ Anxious I Slurred
[J Oriented x __ [J Other O Crying
[ Agitated
POSTOPERATIVE
Behavior
Speech

VITAL SIGNS RECORD
Time Temp. B/P Pulse Respirations 02 Sat.

POSITION

Aids for positioning (e.g., pillows, rolls, donut)

Skin condition: preprocedure
Does patient’s skin appear free from injury postprocedure?
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ANALGESIA AND CONSCIOUS SEDATION RECORD

IV INSERTED (site) ANGIOCATHETER #

BY

SOLUTION #1 #2 #3

B/P CUFF PLACED (site) PULSE OXIMETER yes[] no [
OXYGEN BY MASK BY CANNULA I/m

NURSING FOCUS:

OBSERVATIONS/INTERVENTIONS/OUTCOME

Continuous Assessment is made of the patient’s condition PRE, INTRA,
AND POSTPROCEDURE: Note anxiety, degree of alertness during
procedure, ability to follow commands while receiving conscious
sedation, etc.

Use the suggested PERIOPERATIVE PATIENT CARE PLAN, p , as
applicable.

DOCUMENT ALL OBSERVATIONS AND CARE INTERVENTIONS for
continuity of care and for medicolegal purposes.

NURSING FOCUS I: PATIENT APPEARS ANXIOUS DUE TO ANTICIPATED
SURGERY/ PROCEDURE AND UNFAMILIAR ENVIRONMENT

List nursing interventions e.g., Orient patients to surroundings and advise
them of perioperative events as they occur

Explain to the patient that you will act as his/her advocate. Presence near
patient during anesthetic injections suggests you want to provide com-
fort and emotional support. Explain the sequence of perioperative
events before starting a procedure, as insertion of an IV.

DESIRED OUTCOME: Patient is able to speak calmly, cooperates, and
follows directions.
Outcome met [ yes 0 no
Comment Outcome met; patient stated he/she felt minimal discomfort
and did not appear to be in distress.

MEDICATION ROUTE DOSE TIME RESPONSE

Midazolam \%
Fentanyl \Y
Demerol \Y
Romazicon W
Narcan \Y

Signature
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provider of any postoperative orders made to him/her requiring
immediate attention, as the application of an ice pack or the connec-
tion of drainage systems to a suction source. If significant nausea
occurs, the anesthesia provider may administer an antiemetic, e.g,,
ondansetron (Zofran) or dolasetron (Anzamet). The circulator will
remain with the patient until the transfer to the PACU is completed.



CHAPTER B
General Anesthesia

Perioperative Considerations

Definition

General anesthesia is the administration of agents by intravenous injec-
tion or inhalation that renders the patient unconscious or obtunded.

Discussion

This anesthetic method is commonly employed. The depth and dura-
tion of anesthesia are regulated according to the type of anesthetic
employed and the amount of the agent(s) administered. In addition to
numerous intravenous and inhalation anesthetics, a large number of
other agents, including muscle relaxants, tranquilizers, and narcotics,
are employed. Rarely is a single drug used, although for limited pro-
cedures, a single agent (e.g., ketamine) may be employed. Intramus-
cular injection and rectal instillation of a primary agent are rarely used.
During all general anesthetics, the patient must be well oxygenated
and the patency of the airway maintained. The anesthesia provider
must also maintain the patient’s cardiovascular system and other vital
functions. For more information on general anesthesia, see Chapter 4.

Preparation of the Patient

The patient is supine, with the safety strap in place across the thighs
(about 3 inches above the knees). Care is taken not to compromise cir-
culation by securing the restraint too tightly. The head support, a
donut, pillow, or headframe is adjusted or removed at the discretion of
the anesthesia provider. For procedures performed in the supine or
lithotomy position that are of short duration, i.e., those in which pro-
found muscle relaxation is not usually required, patency of the airway
is managed with a mask and oral (or nasal) airway or by means of a
laryngeal mask airway (LMA).

Following induction, the insertion of an endotracheal tube will be
required if the patient’s position is to be other than supine or litho-
tomy, for a prolonged procedure in the supine position, for surgeries
that affect respiration, or when profound muscular relaxation is
needed. A variety of types and sizes of endotracheal tubes is available.
Most often the endotracheal tube is placed transorally, but it may also
be inserted transnasally or via an established tracheostomy.
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NEVER move the patient without the anesthesia provider’s per-
mission.

Prior to any position change, the anesthesia provider must indicate
that the patient’s airway is secure and that he/she will control the air-
way and protect the head and neck as the patient is repositioned. The
patient’s eyes are protected by the instillation of ophthalmic ointment
and/or by taping the lids closed. For details on positions, see
pp- 20-27; the position diagrams are on pp. 2730, or refer to the spe-
cific surgical procedure.

Draping
No draping is required.

Equipment and Supplies

The anesthesia equipment and supplies necessary to care for and mon-
itor the patient in surgery are selected by the anesthesia provider to
meet the needs of the individual patient. Factors considered include
whether the patient is a child or an adult, the patient’s age, stature
(physical size), physical condition, and state of health.

The following should be available for general anesthesia and main-
tenance:

Suction sou e, preferably a separate unit (in addition to the one on
anesthesia cart)

Laryngoscope and blades

Suction catheters and suction tips, e.g., Yankauer (disposable, as
requested)

McGill forceps (or similar) to facilitate endotracheal tube or naso-
gastric tube (and other transesophageal probe) insertion

Face mask, head strap, variety of endotracheal tubes (with obtura-
tors), oral and nasal airways, connectors for masks or endotra-
cheal tubes, sterile anesthetic lubricant (for the endotracheal
tube and obturator), syringe (to inflate the tube cuff), tongue
blades, topical anesthetic for instillation into the larynx, e.g.,
local tracheal anesthesia (LTA) kit

Anesthesia breathing circuit (disposable)

Stethoscopes, standard and esophageal

Monitoring devices for blood pressure and pulse, electrocardio-
gram (EKG), oxygen and carbon dioxide monitors, oxygen
alarm, pulse oximeter, and EEG (as appropriate)

Intravenous (IV) line(s), central venous pressure line (CVP),
intraarterial line and the specific tray containing the items
needed for insertion of the line and appropriate gauges

Ether screen, IV standards, and drape clips
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Padded armboards and shoulder supports, pillows, headrest or
headframe, and chest rolls

Nasogastric tube (NG tube), if requested

BIS (bispectral index system) attachments and monitor (if
requested)

Special Notes

These Special Notes are in regard to the administration of a gen-
eral anesthetic. Prior to the surgical procedure, the circulator must
use the Universal Protocol mandated by the Joint Commission (JC)
(formerly the Joint Commission on Accreditation of Healthcare
Organizations) to identify the patient, “time out” must be observed
by the OR team, etc. Apply Special Notes from Abdominal
Extraintestinal Surgery, p. 151, as applicable.

¢ The circulator should be familiar with the anesthesia equipment
(the name, function, and assembly of each piece of equipment)
and know its location. This is invaluable in saving time and is
potentially lifesaving as well.

¢ The circulator should check the working order of the room
suctions prior to bringing the patient into the room. In the
event that the suction on the anesthesia cart does not function
properly, the room suctions must be substituted immediately.

¢ The circulator should confirm that the compressed oxygen
cylinder contains more than 250 psi of oxygen to avoid needing
to replace the oxygen tank before the surgery is completed.
When cylinder pressure is below 250 psi or if a long procedure
is anticipated, the cylinder should be replaced before the

patient is brought into the room.

¢ The circulator is required to know the location of the emer-
gency “crash” cart (supplied with medications, syringes, sup-
plies, defibrillator paddles, etc.); if the patient suffers a cardiac
or respiratory arrest additional assistance should be summoned
immediately.

* Prior to bringing the patient into the room, the circulator
should obtain pillows, pads, rolls, etc. necessary for positioning
the patient for the correct surgical procedure.

* Positioning aids may be needed during endotracheal intubation
(e.g., shoulder roll to support the scapulae, shoulders, and pos-
terior neck of an obese patient); the circulator should bring the
necessary aids into the room prior to the patient’s arrival to
save time.
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The circulator must know the location of the anesthesia “Emer-
gency Airway Cart”; it should be positioned immediately out-
side the room whenever a difficult intubation is anticipated or
when there is concern regarding the patient’s medical status.

The circulator must know what emergency equipment (by
name) is on the Emergency Airway Cart; knowing the names,
parts, and assembly of each piece of equipment is vital.

When the circulator brings the patient into the OR, he /she can
help to allay or minimize the patient’s anxiety by directly
addressing the patient’s concerns and questions with knowl-
edgeable information when appropriate and by referring ques-
tions to the surgeon as necessary.

The circulator may want to explain to the patient that he/she
will act as the patient’s advocate (i.e., that he/she will act or
speak on the patient’s behalf), particularly while the patient is
anesthetized.

Conversation and movement in the room should be kept to a
minimum during the induction of anesthesia, particularly endo-
tracheal intubation. The induction and administration of anes-
thesia is facilitated by a quiet atmosphere. Remember that
hearing is the last sense to be lost and that movement can be
distracting,

The circulator needs to be prepared to assist the anesthesia
provider at all times during the surgery, particularly prior to,
and during, induction.

The circulator should stand at or near the head of the table dur-
ing endotracheal intubation to assist the anesthesia provider by
manipulating the cricoid cartilage (thereby providing better
visualization of the glottis) and by injecting premeasured intra-
venous drugs, as directed by the anesthesia provider.

Following the induction of anesthesia (and placement and
securing of an endotracheal tube when utilized), the circulator
reaffirms with the surgeon and the anesthesia provider regard-
ing the patient’s position for the anticipated surgical procedure.
Perioperative personnel should never move or reposition the
patient until directed to do so by the anesthesia provider.

Care must be taken to protect the patient to avoid injuries as
the result of burns, neurological damage, pressure sores, or
other traumas that cannot be perceived by the anesthetized
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patient. Use adequate cushioning for all bony prominences to
prevent excessive pressure injuries to the skin, nerves, and soft
tissues that would eventually lead to tissue necrosis.

* When the patient’s medical status is compromised and mini-
mizing anesthesia time is desirable, the surgical area may be
prepared and draped prior to the induction of the anesthetic.
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Conduction Anesthesia

Central Nerve Blocks: Spinal, Epidural, and Caudal

Definition

Central nerve blocks are achieved by injecting anesthetic solutions
intrathecally into the subarachnoid space, into the epidural space, or
into the caudal canal (an extension of the epidural space).

Discussion

Conduction anesthetics are often employed when surgical procedures
are performed on the lower abdomen and lower extremities. The com-
position and concentration of the anesthetic solution used determines
the duration of the block. The patient’s position immediately after the
injection of the anesthetic solution influences the level and distribution
of the block. These anesthetics may be supplemented by varying depths

of general anesthesia and/or sedation.

Preparation of the Patient

The patient’s position during the administration of the anesthetic is
determined by the type of anesthetic block being administered, the sur-
gical procedure to be performed, the patient’s physical condition, the
preference and ability of the anesthesia provider to administer the par-
ticular block, and the preference of the surgeon. The physician selects
the type of anesthesia that he/she considers safest for the patient. Dur-
ing the administration of the anesthetic block, the patient may be placed
in a sitting, lateral, or prone position.

Sitting: with the back arched and feet supported on a stool (spinal
or epidural)
Lateral: with the knees, hips, back, and neck flexed (spinal or
epidural)
Prone: with the body flexed at the waist (caudal or hypobaric spinal)
Following the injection of the anesthetic agent (after an interval
determined by anesthesia provider), the patient is placed in the
selected operative position or the patient remains in the same position,
as appropriate (e.g., patient remains in the prone position after caudal
or hypobaric spinal is administered for anorectal surgery). The circula-
tor or other available personnel helps to support the patient in the
required position necessary to administer the block.
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For prolonged procedures and/or postoperative analgesia, “con-
tinuous epidural” or “caudal” anesthesia is established at the time of the
initial needle placement by inserting a catheter into the appropriate
space (epidural space or caudal canal) for the nerve block. Increments
of anesthetic solution may then be administered via the catheter.

Skin Preparation and Draping

Prior to administering the anesthetic, the anesthesia provider usually
preps the skin and drapes the patient. The supplies for the skin prep
and draping are often included in a prepackaged disposable tray. When
the circulator preps the skin, the prep begins at the site of injection,
extending for an appropriately wide margin circumferentially. The
anesthesia provider then drapes the patient.

Equipment

Stool/lift (for patient’s feet, sitting position)
Sitting stool (for anesthesia provider)

Supplies

Appropriate sterile disposable prepackaged tray, according to type
of block to be administered (e.g., spinal, epidural, or caudal)

Additional anesthetic agents, needles, catheters, tubing, etc. (as
requested)

Special Notes

These Special Notes are in regard to the administration of the
anesthetic, not a surgical procedure. For a surgical procedure, the
circulator must use the Universal Protocol mandated by the Joint
Commission (JC) (formerly the Joint Commission on Accredita-
tion of Healthcare Organizations) to identify the patient, “time out”
must be observed by the OR team, etc. Apply Special Notes from
Abdominal Extraintestinal Surgery, p. 151, as applicable.

¢ The circulator may want to explain to the patient that he/she
will act as the patient’s advocate (i.e., that he/she will act or
speak on the patient’s behalf) particularly while the patient is
anesthetized.

¢ The circulator should be familiar with the anesthetic agents,
supplies, equipment, and trays required to perform each type
of anesthetic block.

¢ The circulator should know the location of necessary additional
anesthesia supplies not included in the prepackaged anesthetic
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tray to save valuable time. The patient is charged for all time
spent in the OR.

The circulator may be requested to make preparations for start-
ing an intravenous line (the anesthesia provider usually inserts
the line) or the circulator may be asked to insert the intra-
venous line.

The circulator or scrub person assists the anesthesia provider by
helping the patient to assume and maintain the position required
during administration of the block.

The circulator (in addition to the anesthesia provider) must
closely observe the patient for signs of respiratory distress
caused by the sedation or by the inadvertent administration of
a “high” spinal resulting in the depression or paralysis of the res-
piratory muscles. In this situation, the patient would require
immediate endotracheal intubation and ventilatory assistance,
as he or she would be paralysed (physically unable to breathe).
The circulator must know the location of the anesthesia “Emer-
gency Airway Cart”; it should be positioned immediately out-
side the room in case of respiratory distress or when there is
concern regarding the patient’s medical status.

The circulator must know what emergency equipment (by
name) is on the Emergency Airway Cart; knowing the names,
parts, and assembly of each piece of equipment is vital to
patient safety during an emergency.

The circulator should check the working order of the room
suctions prior to bringing the patient into the room. Room suc-
tions must be ready for use at all times. In the event that the
suction on the anesthesia cart does not function properly, the
room suctions must be substituted immediately.

The circulator is required to know the location of the emer-
gency “crash” cart supplied with medications, syringes, sup-
plies, defibrillator paddles, etc. in case of cardiac or respiratory
arrest, assistance must be obtained immediately.

Special care must be taken to protect the patient to avoid injuries
as the result of burns, neurological damage, pressure sores, or
other traumas that cannot be perceived by the “unfeeling” anes-
thetized patient. Use adequate cushioning for all bony promi-
nences to prevent excessive pressure injuries to the skin, nerves,
and soft tissues that would eventually lead to tissue necrosis.

The circulator should determine what equipment is needed to
administer the nerve block and to perform the surgery before
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bringing the patient into the OR; the electrical equipment must
be in working order before it is brought into the room.

* In order to avoid postspinal headache, patients must be instructed
preoperatively and reminded postoperatively to remain on
bedrest without raising their heads for 24 to 48 hours. A good deal
of fluids via an appropriate route (oral, intravenous, or both), as
ordered, should be given until the possibility of headache has
passed.

Special needles with a trocar tip and side port are available for
intrathecal injection (e.g., Whitacre needle) to minimize the
leakage of spinal fluid. For persistent leakage, an epidural punc-
ture is made at approximately the level of the prior spinal punc-
ture and a “patch” of autologous blood is injected to facilitate
closure of the leak.

Adhesive, hypoallergenic plastic, or paper tape is used to secure
intravenous and pressure lines, the anesthetic catheter, and all
other tubes or lines. The circulator should ask the patient about
and check the patient’s chart regarding tape allergies.

* Do not dispose of any items on the disposable anesthetic tray
until the anesthesia provider indicates that the appropriate infor-
mation needed for the anesthetic record has been obtained. The
tray may be disposed of in the room only. The room trash is not
removed until the surgical procedure is completed.

¢ The patient, although often sedated, may be alert enough to
hear, as hearing is the last sense to be lost. Therefore, discussion
of the diagnosis, other medical information, and idle conversa-
tion should be limited accordingly.

* Perioperative personnel should employ all measures necessary
to ensure the patient’s privacy.

Regional, Local, Topical Analgesia Modalities

Definition

An anesthetic agent may be applied by injection about the peripheral
nerve trunk, by injection adjacent to or directly into the surgical site,
or by application directly to the surface to be treated.

Discussion

Regional nerve block (e.g., brachial plexus block or ankle block) is
achieved by depositing an anesthetic agent immediately adjacent to a
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larger peripheral nerve(s). This anesthetic is used primarily for surgery
on the extremities. Intercostal nerve block is administered for local
pain control, such as for a patient with a fractured rib or herpes zoster.
A field block is used for limited abdominal surgery (e.g., gastrostomy
or inguinal herniorrhaphy).

Local anesthesia refers to the injection of the anesthetic agent into,
or immediately adjacent, to the site of surgery, anesthetizing smaller
nerves directly.

In topical anesthesia, the anesthetic agent (cream, gel, or liquid) is
absorbed through the tissues (usually mucous membrane) to anes-
thetize the area immediately beneath where it is being applied (i.e.,
ophthalmic or gingival) or the agent is applied to the tissue overlying a
larger nerve trunk that courses close to the surface (e.g., glossopha-
ryngeal nerve block).These anesthetic modalities (local or topical)
may be administered by the surgeon (without the presence of an anes-
thesia provider); however, when the patient is medically fragile, or
when general anesthesia or deep sedation is employed, an anesthesia
provider is required. When the patient receives “conscious sedation,” a
perioperative registered nurse (RN), in addition to the circulator, is
required to monitor the patient.

Hyaluronidase (WydaseTM ) may be added to an injectable agent to
promote more rapid spread and resolution of the local edema related
to the injection. Epinephrine (adrenalin) added to the anesthetic solu-
tion will prolong the effect of the anesthetic solution.

Preparation of the Patient

The patient is positioned to expose the site of the proposed injection
or application. In local or topical anesthesia, this site is often identical
to the site of the surgery; whereas in regional anesthesia, the site of
injection may be remote from that of surgery.

Skin Preparation

Regional: Skin preparation is done before the block is established,
most often by the person performing the block (anesthesia
provider or surgeon). The circulator may be requested to prep
the skin; the prep begins at the site of injection, extending for
an appropriately wide margin circumferentially.

Local: Skin preparation for the injection and the surgery are usu-
ally the same.

Topical: Usually none is required, but an occlusive dressing is rec-
ommended for the transdermal application of EMLA™ or
LMX"™ (anesthetic agents in a cream formula).
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Supplies

Skin preparation tray, often located inside the regional or local tray

Needles and syringes (regional or local)
Medicine cup (for anesthetic agent)
Sponges

Anesthetic agent(s)

Special Notes

See Special Notes from Central nerve blocks above and apply,
as applicable.

When the surgical site is anesthetized using a regional, local, or
topical anesthetic agent, equipment for administration of gen-
eral anesthesia and performing resuscitative measures must be
immediately available.

A perioperative RN may insert an intravenous line, according
to hospital policy.

In the absence of an anesthesia provider, a perioperative RN (in
addition to the circulator) is needed to monitor and record the
patient’s vital signs and blood pressure, monitor the intravenous
line, and record any other important information on the Anal-
gesia and Conscious Sedation Record.

Determine the type of anesthesia chosen for the patient and the
supplies that will be needed; the items should be in the operat-
ing room prior to bringing the patient into the room.

Be aware of special items needed to administer selected anes-
thetic blocks (e.g., Bier block [retrograde intravenous],
requires two tourniquets [or a double-cuff tourniquet]), in
addition to the medication cup, anesthetic agent (as requested),
paper labels, sterile marking pen, needles, and syringes.

Although the patient receiving regional, local, or topical anes-
thetic is often sedated, he/she may be alert enough to hear; dis-
cussion of the diagnosis, other medical information, and idle
conversation should be limited accordingly.

Perioperative personnel must always observe measures neces-
sary to maintain the patient’s privacy.
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PART 3  Technical Adjuncts to Surgery

CHAPTER /
Laser Technology

Types of Lasers

Definition

The laser (an acronym for light amplification by stimulated emission of
radiation) is an energy source derived from light.

Discussion

The laser emits light energy produced by stimulating the electrons of
various media (solid, liquid, tunable dye, or gas) with electricity (or
xenon flash lamp or another laser) to reach a high-energy (excitement)
state, releasing this energy in the form of photons. The photons collide
within the laser chamber between mirrors, creating more energy that
then escapes in a controlled manner as the laser beam. This beam is colli-
mated (parallel), maintaining a constant diameter for great distances
(unlike an ordinary light beam, which expands). This beam is mono-
chromatic and of a single optical frequency, and the energy particles,
photons, travel in a coordinated fashion with the light waves in phase
with each other, i.e., coherently. These properties allow the laser light
beam to travel over great distances with extremely concentrated energy
that focuses the light into a tiny spot, the focal point. Each individually
stimulated substance emits energy of a different wavelength, which
influences the absorption of this energy in a selective manner. The laser
does not produce ionizing radiation and is not hazardous in that sense, as
are radioactive substances or x-rays.

Bodly tissues are affected by the laser beam as the light energy is con-
verted to heat (or acoustical energy). The result is the vaporization, frag-
mentation, cutting, or coagulation (or “welding”) of these tissues. The level
of the laser power setting, the wattage, the duration of the contact time
with the target tissues, the use of continuous or pulsed mode, the cooling
action of the local blood flow pigmentation, translucency of the target,
and adjacent tissues determine the effect of the laser beam on tissues.

Several lasers of different wavelengths measured in nanometers
(nm) and with different clinical capabilities are commonly used in the
operating room.
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The CO, (carbon dioxide) 10,600-nm laser is used in a non-
contact mode for cutting and vaporization of tissues (and welding of cer-
tain tissues, for example, vascular anastamoses). This laser may be
excited by electricity or radiowaves. The source of CO, (and accompa-
nying gases helium and nitrogen) can be from a replaceable tank or a
sealed source employing a catalytic reaction to reclaim the gases. Previ-
ously, because of its longer wavelength, the CO, laser beam could not be
transmitted through lengthy fiber delivery systems. However, a hollow
tubular articulated arm within which are specially positioned mirrors
that permit adaptation of the laser beam via a microscope or handpiece
with a lens system to focus the beam is in use. Another variant is a flex-
ible hollow wave guide lined with reflective metal ribbons and a dielec-
tric (electrically nonconducting) coating that extends the CO, laser’s
ability to treat previously inaccessible areas, but with loss of laser energy.

The Nd:YAG (neodymium yttrium aluminum garnet)
1064-nm laser can pass through clear fluid, targeting darker tissues
beyond, or it can be transmitted by a flexible probe (fiber) through an
endoscope for the destruction of gastrointestinal, urinary, and respira-
tory tract lesions. With the use of a sapphire tip, the Nd: YAG laser can
be used in a contact mode.

The argon 488-nm (blue) to 515-nm (green) laser composes
blue-green laser energy that is absorbed by melanin and hemoglobin
and is used in ophthalmology (e.g., photo coagulation of retinal vessels
and bleeding points), in plastic surgery to ablate hemangiomata, and in
various dermatologic applications.

The KTP (potassium titanyl phosphate) 532-nm laser is a
variant of the Nd:YAG wherein the beam is passed through a potas-
sium titanyl phosphate crystal, doubling its frequency (halving its
wavelength), giving this laser properties similar to the argon laser but
with increased tissue-destructive capability.

The Ho:YAG (holmium) 2100-nm laser with penetration to 0.4
to 0.6 mm is absorbed by water (as is CO, laser energy) and can be
applied directly or via a fiber. It can be used for acoustical effect to
shatter biliary or urinary tract calculi.

The Er:YAG (erbium) 2940-nm laser is absorbed by water with
shallow tissue penetration, making it useful for local ablation and skin
resurfacing,

Tunable dye lasers refer to laser energy derived from various
dyes exposed to intense light (e.g., the argon laser), the wavelength (400
to 1000 nm) modified by a tuning crystal. Included in this modality are
pulsed dye lasers of various frequencies, depending on the particular lig-
uid dye medium and a pulsed light source. For example, this laser (with
a frequency of 504 nm), as conducted through a fine (0.2-mm) quartz
fiber, can be passed through a ureteroscope immediately adjacent to or
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in direct application to a calculus, causing it to shatter. A 530-nm wave-
length yellow dye laser will also disrupt urinary tract calculi.

A flashlamp pumped pulse dye (FLPPD) laser depends on a
dye activated by a flashlamp and tuned to 400 to 1000 nm by changing
the dye and the use of prisms to treat dermatologic conditions involv-
ing specific pigments.

Candela lasers (585 nm and 510 nm) are used for urologic pur-
poses or can be used to ablate colored skin lesions as hemangiomata
and are often used in outpatient settings for a variety of cosmetic pur-
poses as pigmented lesion ablation, reduction of fine varicose veins,
and tattoo removal.

An additional application is photodynamic therapy, which
involves the systemic injection of a photosensitive dye (e.g., modified
porphyrin as 5-aminolaevulinic acid [SALA], porfirmer sodium
[Photofrin], meso tetra hydroxyphenyl chlorin [m-THPC, Foscan]),
which are selectively retained by malignant (and other) tissues. These
tissues (e.g., urinary bladder, breast, retina, and maxillary sinus) are
exposed to a laser light of appropriate wavelength (range, 400 to 1000
nm) to produce a photochemical reaction, resulting in tumor destruc-
tion. Thus, a tunable dye laser adjusted (tuned) by prism to emit, for
example, red light (argon laser energy source for rhodamine B laser
630 nm) produces the photochemical effect in conjunction with the
administration of hematoporphyrin to ablate certain superficial
lesions, as carcinoma in situ, pigmented skin lesions, and transitional
cell bladder tumors, and to restore a lumen in cases of obstructive
esophageal and lung malignancies.

Via image guidance technique, a needle through which a laser fiber
is introduced interstitially can be used to destroy liver metastases, pan-
creatic tumors, and breast tumors, benign and malignant. Photody-
namic therapy is also employed to reopen arterial stenosis after
angioplasty. Pulsation and wattage can be adjusted to minimize adja-
cent tissue damage (e.g., Q-switched lasers with which very brief but
frequent pulses attain a high level of target destruction, sparing sur-
rounding tissues).

The ruby laser (694 nm) is used for tattoo removal.

The excimer (excited dimeric medium) laser utilizes an inert
gas-halide system (including argon-fluoride 193 nm, krypton-fluoride
248 nm, xenon-chloride 308 nm, and xenon-fluoride 351 nm), which
can be incorporated in a fine catheter that includes a video system and
irrigating mechanism used to open occluded coronary arteries (pulsed
308 nm) by direct contact destruction of intimal plaque. An additional
excimer laser use is in optical contouring of the cornea. These gases are
toxic so that appropriate apparatus housing structures and exhaust sys-
tems are inherent in their use.
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The Diode laser, 750 to 950 nm (or gallium arsenide, 840 to 910
nm), has been introduced in a compact system for photocoagulation in
ophthalmologic use, delivered directly by fiber or introduced through
a slit lamp. The diode laser also may be used for urological applications.
Delivery fibers with a rotary mirror (metallic) to orient the beam are
available, as are units that can deliver a selection of lasers of different
wavelengths.

As CO, and Nd:YAG laser beams are colorless, an accompanying
neon-helium beam that emits a red light is used for “aiming”

Adapted to use with the operating microscope, the laser is invaluable
in microlaryngeal and ophthalmologic procedures. Many laser proce-
dures can be performed in outpatient surgery or special-procedure units
(e.g, eye laboratories) with reduced operating room and anesthesia time.

There are many advantages to using any one of the many types of
lasers. In general, they include the following:

Less blood loss, as most small blood vessels are sealed

Working in a relatively dry field, which facilitates visibility

Minimal tissue trauma, with reduced injury to adjacent structures

Faster wound healing, with less pain and edema (due to sealing of
nerve endings and lymphatics)

Decreased chance of malignant cells being spread through the lym-
phatics

Decreased scarring due to precision

Decreased stenosis due to decreased scarring in the lumen of
structures

Faster recovery time in most cases

Treatment of areas otherwise inaccessible via catheters and endo-
scopes

Safety Precautions

Any time a laser procedure is performed, a scrub person, a circulator, and
alaser safety officer should be present. The laser safety officer may be a reg-
istered nurse or a surgical technologist (ST). All laser team members need
continuing in-service education regarding their expanded responsibilities.

Strict safety precautions must be enforced. Signs posted on all of
the entrance doors must warn of laser use with the words “DANGER,
Laser in use; Special Eyewear Required.”

Windows must be appropriately covered.

All equipment must be checked prior to the procedure, including
but not limited to testing the beam focus, electrical connections, and
suction apparatus.

Only personnel trained in laser safety and technique should par-
ticipate. A master key enabling operation of the laser must be obtained
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and then returned at the completion of the procedure; the key should
be kept in a locked box. A “sign-out” log is suggested for the key.

The pedal (when used) is identified as it is placed in front of the
operating surgeon to avoid accidental activation.

The laser is set at “standby” or “stop” mode during significant inter-
ruptions in its use.

Eye protection for patients and all personnel in the room is manda-
tory for most lasers, except when the conditions of minimum permissible
exposure exist (i.e., when optical injury from “scatter” is not a danger).

Flammable prep solutions and other flammable liquids should not
be used in the area where the laser is used.

A large amount of water or saline, a Halon fire extinguisher, and a
fire blanket must be in the room in case of fire.

All dry materials in or near the operative field must be dampened
with saline or water.

Nonflammable endotracheal tubes must be used, or traditional
tubes should be wrapped with commercially available tape prepared
specifically for this purpose. The cuff should be inflated with saline; the
tube is wrapped in wet sponges around the lips.

All instrumentation should be ebonized, or in the case of large
retractors being used, covered with wet towels.

Everything around the impact site, excluding the target site, must
be moistened; the sterile field must be monitored for strike-through
wetness contamination.

Special surgical masks should be worn when the laser is in use to
filter out microscopic particulate matter that has hazardous potential
concerning the respiratory tract.

A smoke evacuator must be used, held close to the target to evac-
uate the plume with its toxic by-products and odor.

Small amounts of plume can be evacuated with the in-line room
suction.

An individual smoke evacuator with charcoal and ultra-low penetra-
tion air filters is recommended when there is a large amount of plume.

Smoke evacuation filters must be changed according to manufac-
turer’s instructions.

Disposal of “used” evacuation filters is controversial regarding
whether they should be considered general waste or medical waste.
Treating the used filter as a “biohazard” will eliminate the possibility of
its contamination of the environment.

According to standards set by the American National Standards
Institute (ANSI), maximal permissible exposure, as determined by
wavelength, power, exposure time, and pulsed versus continuous laser
energy, must be observed to avoid skin injury. A nominal hazard zone can
be calculated regarding wherein the operating room laser hazard to eye,



96 Chapter 7 Laser Technology

skin, and fire considerations exists. For practical considerations, appro-
priate maximal protection should be employed for all procedures. Ordi-
nary eyeglasses and contact lenses are inadequate for protection. Lens
filters for endoscopes are necessary to avoid scatter. When using the CO,
laser, clear glasses with side wings are worn by everyone in the room,
including the patient, if he or she is awake. Under general anesthesia, the
patient’s eyes are taped shut and covered with wet pads and the face is
covered with a wet towel. If the area to be operated is on the face, wet
towels are placed about the site. All flammable materials near the area of
laser use should be covered with wet towels. The Nd: YAG laser requires
blue-green safety goggles, and the argon laser requires orange goggles.

Fire is a realistic potential hazard, particularly when the CO, laser is
used in or near the airway (as in laryngeal procedures). Only nonflamma-
ble anesthetics are permitted. Conventional endotracheal tubes must be
wrapped with a specific laser-retardant protective (wrap) tape. A polyvinyl
chloride (PVC) tube is highly flammable and should never be employed
when the laser is used in the oropharanyx or in procedures about the head.

Insulated silicone endotracheal tubes are available. The cuff of the
endotracheal tube should be filled with saline. The protocol for an
endotracheal tube fire must be rehearsed to minimize fire’s untoward
effects. The first thing to do in cases where the endotracheal tube has
caught fire is to remove the endotracheal tube and turn off the flow of
oxygen from the tank. Water or saline should always be available in
abundance. Having fire extinguishers readily available is a must. A tech-
nique of jet ventilation, employing a rigid laryngoscope through which
a thin needle-like metal catheter delivers calibrated amounts of anes-
thetic agent into the trachea, can be used in microlaryngoscopy as a
means to avoid fire hazard. (see Box 7—1).

All employees in the surgical suite must receive safety education
rcgarding laser use to prevent injuries. A variety of instruments to pro-
tect the tissue surrounding the laser target have been devised (e.g.,
Donnez “backstop”), some with plume suction incorporated. Similarly,
nonreflective instruments (with anodized or ebonized finishes) that
defocus and disperse the laser energy are used. Larger instruments and

BOX7-1 In Case of Laser-Induced Fire Involving the Endotracheal Tube

1) Remove the endotracheal tube

2) Pinch or shut off the supply of oxygen

3) Assist the anesthesia provider in the reintubation of the patient
4) Open the oxygen supply

NOTE: As the mucous membranes will become edematous very rapidly, reintubation of the
patient is of great importance.
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retractors are covered with wet towels or pads during laser use to pro-
tect against scatter of laser energy if a beam is accidentally misdi-
rected. If mirrors are needed to reflect a laser beam to an otherwise
directly inaccessible site, the reflecting surface is to be stainless steel or
rhodium rather than glass, which may shatter.

Wet towels or sponges must be used to surround the operating field,
but precautions are taken to prevent strike-through contamination. A
saline-filled irrigating syringe should be available to cool local tissues or
extinguish a flash fire around the operative field. Special fire extinguish-
ers, e.g., Halon (halogenated hydrocarbon), can be used for a flash fire in
any portion of the laser system apparatus without significant damage to
the expensive and delicate components. The solution used for skin prepa-
ration must not contain combustible agents (i.c., no alcohol or ether).

As noted previously, the laser should be in the “standby” mode when
not in use. Only the operating surgeon should control the laser activa-
tion switch or pedal. Other controls (such as for the electrosurgical unit
[ESU]) may be delegated to the assistant. When a laser fiber is passed
through a scope or tube (catheter), the laser must not be activated until
the laser tip is beyond the tip of the scope or tube to avoid heating the
tube and inadvertently burning the patient. A satisfactory smoke evacu-
ator to remove noxious smoke (plume) is necessary. Plume smoke evac-
uate filters should be changed as recommended by the manufacturer
with appropriate “hazardous waste” technique (as some viable microor-
ganisms may be contained in the plume). Laser masks filter out particles
of a finer size (1-2 microns) than do ordinary masks (5 microns). Dur-
ing endoscopic procedures, smoke evacuation is important to eliminate
the noxious plume and also to maintain visibility. The plume may contain
carbonized microscopic particulate matter that, when inhaled on repet-
itive exposure, may lead to respiratory distress, hyperplasia of bronchial
tissue, bacterial or viral diseases, and possibly even cancer.

The smoke evacuator should have an in-line filter when room suc-
tion is used. When large amounts of plume are to be evacuated, an
individual smoke evacuator that has a charcoal filtration system and
ultra-low penetration air (ULPA) filter is required.

In the presence of pneumoperitoneum during laparoscopy, smoke
evacuation done too rapidly is to be avoided. Special suction devices
with high-flow CO, insufflators are available to counter the loss of
intraabdominal pressure during the evacuation of the plume.

When lasers are employed, movement by the patient is limited by
restraints, if the patient is awake; for delicate microscopic surgery,
general anesthesia with muscle paralysis is necessary.

The circulator assists the laser officer to enforce all precautions, to
support the patient, to explain the need for wetting sponges and drapes,
and to explain the need for protective eyewear. He/she documents use of
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the laser in the Intraoperative Record, the medicolegal record of the pro-
cedure. The scrub person keeps the immediate field surrounded by wet
sponges, towels, and drapes while guarding against strike-through con-
tamination, assists in suctioning the plume, and anticipates the need for
special instruments or supplies. The laser officer, working in conjunction
with the surgeon, tests the laser equipment to assure that it is functioning
properly. The laser officer also maintains all rules, regulations, and pre-
cautions regarding the use of the laser by all personnel. He/she maintains
an individual patient record in the laser log book for each patient.

Care and Competency Standards for Use of Lasers

Care and competency standards for use of the lasers (various types)
have been established, with ongoing revisions by several agencies,
including the Food and Drug Administration (FDA), National Institute
of Occupational Safety and Health (NIOSH), Occupational Safety and
Health Administration (OSHA), American Society for Laser Medicine
and Surgery (ASLMS), Association of periOperative Registered Nurses
(AORN), and the American National Standards Institute (ANSI).

The Joint Commission (JC) (formerly the Joint Commission on
Accreditation of Healthcare Organizations) mandates that physicians
employing the laser must be credentialed and that all operating room
personnel (including orderlies and housckeepers, as applicable) must
be instructed in laser safety. All employees involved in laser use must
receive hands-on training, Quality maintenance of the expensive
equipment is essential. Documentation of laser procedures becomes
part of the patient’s intraoperative record. The data must include type
of procedure, type of laser, duration of use, wattage settings, and ver-
ification that the safety protocol was observed.

[A significant proportion of laser equipment is not owned by the
hospital or surgicenter, but is rented; a certified technician may accom-
pany the equipment and assist in its use.]



CHAPTER 8
Endoscopy: A Minimal
Access Approach

Endoscopy refers to the direct visualization of a body cavity or tissue
space through an illuminated tubular instrument inserted via a natural
body orifice or a minimal incision to view, diagnose, or treat a wide
variety of conditions.

When appropriate, the surgeon chooses an endoscopic approach for
a given surgical procedure. In making this determination, the surgeon
must consider his/her clinical judgment and endoscopic experience.

Advantages of the endoscopic approach versus open surgery may
include:

* out-patient treatment versus a hospital stay

« smaller incision; less-invasive, less-traumatic procedure

« precise control of a laser beam (via instrument channel)

« unobstructed view of the operative site

e minimal trauma to tissues as retraction is obviated or lessened

less postoperative pain
faster healing, shorter recovery, and faster return to usual
activities

potential for a decrease in overall cost of treatment

Diagnostic capabilities, including assessment of metastatic discase,
infertility, endometriosis, sepsis, extent of trauma, etc. may be achieved.
Biopsies, fluid samples, and cultures may be taken.

Disadvantages include expensive instrumentation and equipment,
need for special training with updating for the surgeon and surgical
team, possible equipment failure, and potential complications requir-
ing that an open procedure be performed.

The basic tenet of endoscopy is that the definitive portions of the
procedure be accomplished in identical fashion to that of an “open”
procedure. If, for any reason, the inability to safely expose and visual-
ize structures due to hemorrhage, inflammation and sepsis, dense
adhesions, obesity, or excessive anesthesia time ensues, or consequent
surgical injury is sustained, the urgency of the situation dictates, or
there is equipment failure, the procedure must promptly be converted
to the traditional approach. In certain instances, endoscopic surgery
may be performed in conjunction with an additional lesser formal inci-
sion (e.g., “laparoscopic-assisted” colon resection).
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Endoscopes may be rigid or flexible and all perform a similar task,
i.e., provide the ability to see within a body cavity (or tissue space).
Their shape and size is determined by the part of the body to be
viewed. There are some scopes made of plastic that are disposable, e.g.,
otoscopes and sigmoidoscopes. The rigid endoscopes are usually metal
and permit the surgeon a straight-ahead or angulated view, e.g., oto-
scope, nasal sinus scope, laryngoscope, thorascope, mediastinoscope,
esophagogastroscope, laparoscope, arthroscope, hysteroscope, cysto-
scope, anoscope, proctosigmoidoscope, and trans-anal microsurgical
scope. Flexible endoscopes provide the ability to survey the entire
operative field. Advantages such as intense illumination, magnification,
and the ability to see “around” corners gives the surgeon better visual-
ization of the operative ficld. A fiber-optic light source is used with a
direct lens-viewing system or a video camera that displays the images
on a television monitor. In many surgical specialties, flexible endo-
scopes have supplanted rigid endoscopes in many applications (or by
the surgeon’s preference). Some of these flexible endoscopes include
the mediastinascope, bronchoscope, angioscope, choledochoscope,
cystonephrostoscope, ureteroscope, hysteroscope, esophagogastroduo-
denoscope, and colonoscope.

Incandescent bulbs have been replaced by fiber-optic bundles that
produce an evenly distributed, nonglaring, high-intensity, “cool” light that
remains cool inside the patient’s body. Electricity furnishes the power for
the lighting systems. The scrub person attaches one end of the power
cable to the instrument with the light, and the other end of the power
cable is handed to the circulator, who inserts it into the light source. The
drape sheet covering the patient’s body should be very carefully wrapped
around the power cable and secured so that the cable does not hang down
or slide off the sterile field and become contaminated. The fibers in the
power cable are extremely fragile and must be handled with extreme
care. The cable should never be bent, folded, or handled roughly, as the
fibers in this very expensive component will break.

The lamps are 175 to 300 watts and have a use life of 250 to 700
hours. They require changing the bulb at a moment’s notice. Care
should be taken when replacing a lamp (bulb) in use, as it will be “hot.”
Lamp-life status monitors are often incorporated into the light source
units to anticipate the need to change the lamp.

Imaging is by lens systems or by a miniaturized video camera chip
charged-coupled device (CCD) that is transmitted to a video monitor
displayed near the operating table. Other recording modalities, such as
videotape, distant broadcasting, and still image photos, are also avail-
able. Use of the additional modalities should be readily available,
preferably with the necessary equipment placed compactly on multi-
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leveled carts. Angulated viewing (e.g., 0°, 25°,30°, 50°, 70°, 90°, and
120°) may be employed accordingly to provide optimal visualization of
a particular site. Dual cameras are available so that two images can be
seen on separate monitors (or split screen).

The light source needs to be “balanced” so that white light is achieved
in most instances. The current technologies provide a variety of settings
for light and monitor adjustment. The light cable must be of sufficient
length to go from the sterile field (if present) to the visualization system.
Numerous connectors (couplers) are available, permitting various view-
ing permutations. The monitors must exceed camera specifications and
also must be compatible to receive the three varieties of camera signal:
composite, S-video comprised of Y (brightness) and C (chroma/ color)
components, and RGB (red, green, blue) color components. To prevent
fogging, commercial solutions and pads (e.g., FRED®, ELVIS®) are
made; special lenses, scope warmers, CO, insufflator warmers, and sim-
ply “touching” the scope end to adjacent tissues are effective.

Instrumentation for endoscopic surgery is generally similar to that
used for traditional surgery but is smaller with respect to the working
end and often controlled by pistol grip or palm grip activation, with
capability of locking, rotating, and angle changing. Dissectors, graspers,
various shaped scissors, needle holders and suture passers, clip applica-
tors, staplers, sponging devices, irrigator/aspirator/coagulator
devices, specimen bags, expandable fans or balloon retractors, and a
host of specialty-oriented products are available. Many of these imple-
ments have insulated shafts so that electrosurgical modalities (cutting or
coagulation) can safely be performed with the primary function (e.g,,
graspers and scissors). Adapted laser devices, argon beam coagulator,
harmonic scalpel, and other sophisticated dissectors (e.g., hydrodissec-
tors), cutting, and coagulating modalities can be employed.

The ability to use multiple instruments depends on the placement
of additional access ports when the site permits. Numerous trocars with
cannula devices used in abdominal surgery must have pneumatic sealing
valves and lumen reducers (permitting the passage of smaller-diameter
instruments) in order to prevent deflation of the induced pneumoperi-
toneum. Cannulae may have expandable tips to effect larger bore access;
some have “grippers” (screw-like coarse threads) to avoid dislodgement.
Many of the cannulae are radiolucent to permit radiographic studies
(e.g., cholangiogram) without undue interference. Cannulae for use
other than in the abdomen usually do not require valves.

Various suture-tying and knot-passage techniques have been
devised to minimize the tedious effort to tie knots with instruments
alone; special kits and suture passers, some with pretied knots, are
available, such as the Laparomed® applier, Surgitie®, and Surgiwhip®.
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There also are techniques where the actual knot is tied extracorpore-
ally and placed with the suture-passer device.

To facilitate some procedures, both laparoscopic and open (but
through a smaller incision than would ordinarily be used) techniques are
employed. This is referred to as laparoscopic-assisted surgery. After initial
evaluation and dissection is performed laparoscopically, the secondary
incision is made. The wound is protected, and by using a modified sleeve
device, through which a hand can be inserted (“handport”), larger spec-
imens are retrieved and anastomoses and suture tying are performed.

Pneumoperitoneum, required for laparoscopic procedures, will be
discussed in the laparoscopic procedures, Chapter 16.

Instrument processing for endoscopic surgical devices is similar to
processing for devices used in standard procedures; however, as many of
the instruments are miniaturized and more fragile, meticulous care must
be exercised to carefully remove all debris (e.g., enzymatic and ultrasound
cleaning); light cables must be handled with great care so as to not shorten
their use life by fracturing delicate fibers. The usual “cold” sterilization
techniques using glutaraldehyde and peracetic acid solutions, ethylene
oxide, or hydrogen peroxide gas plasma are used for instruments contain-
ing heat-sensitive elements (e.g., lenses and fibers). Cutting instruments
such as scissors and trocar tips, when reused, require sharpening,

There is a huge inventory of “single-use” or disposable instrumen-
tation available; however, many of these expensive items are well made
and can be reused if Food and Drug Administration-approved com-
mercial reprocessing is performed, certifying the reuse of single-use
instruments. Some hospitals are certified to perform reprocessing. Sta-
pling devices are not recycled. In addition to the special care given
to the instrumentation, the electronic equipment, CO, insufflator,
monitors, and other related devices, equipment, and supplies must be
cared for by specially trained personnel.

Innovative techniques and the introduction of new instrumenta-
tion are ongoing. Robotics (see Chapter 9) are used to control the
light/camera in certain applications and also have been adapted (some
highly miniaturized) to the performance of intricate surgical maneu-
vers, controlled when applicable from sites remote to the procedure,
by means of televised connections.

Virtually every surgical specialty employs endoscopic procedures.
Special training courses (often included in surgical residency programs)
for physicians and in-service programs for the perioperative RN and
surgical technologist (ST) accredited for credentialing have accompa-
nied the new technology. Surgical discretion, experience, and availabil-
ity of all aspects necessary for the success of the procedure must dictate
the propriety of the endoscopic modality for each individual patient.
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Robotics

Robotics is an emerging modality in the surgical armamentarium.
Robots have been developed to perform relatively simple tasks, such
as controlling an endoscopic camera, but also to perform intricate sur-
gical maneuvers, even beyond the capability of a surgeon’s hand.

Robotic systems respond to manual or voice-activated commands to
maneuver mechanical arms or an endoscopic camera. As manual manipu-
lation of endoscopic instruments can be affected by fatigue-induced
tremor of the surgeon, some delicate procedures such as endoscopic anas-
tomosis may be difficult, and in other situations, visualization may be sub-
optimal or positional application of instruments may be limited. The
master/slave robotic application can improve dexterity with large control
movements translated into micromotions that enhance manipulation and
decrease any tremor effect, allowing the surgeon to be more comfortable
(ergonomic improvement). In regard to surgeon fatigue and reproducibil-
ity, robots work (i.e., with the ability to perform technically precise
manecuvers repetitively) with no discernable difference between the first
or last time the maneuver is performed. Visualization and hand-eye coor-
dination perception have been improved in current robotics over former
systems, and the “fulcrum”effect (i.e., the need to move an instrument in
the opposite direction as on the monitor image) has been eliminated. The
surgeon can now view the field in 3D using natural hand-eye coordination
with the adaptation of “all-around”vision. He/she can zoom in and out of
the surgical field as well. There has been an improved feeling of dexterity,
resulting in the surgeon feeling as though the manipulations done during
laparoscopic procedures are being performed in “open” surgery. There has
been improved access using smaller incisions for many procedures, such as
laparoscopic cholecystectomy, laparoscopic radical prostatectomy and
other pelvic procedures, thoracoscopic-assisted cardiotomy, and others.
Clinical trials are being performed for coronary artery bypass graft
(CABG) surgery and repair of atrial-septal defects, as well as many other
surgeries. Heart surgeries that once could only be performed via sternal
splitting incision are being done through mini-incisions. It has been pre-
dicted that soon many surgeries will be performed utilizing as few as three
1-cm incisions. Pain and bleeding are reduced, and the patient has a faster
recovery when procedures are performed using this technology.

The robotic modality can permit the surgeon to operate in com-
fort from workstations (with video display, utilizing a control panel)
about 5 feet from the operating table. The robot may be operated by
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controls that are moved synchronously with the surgeon’s hand move-
ments; other robots may be in the form of mechanical arms or cam-
eras that move according to voice activation. Procedures utilizing
robotic systems require governmental (Food and Drug Administra-
tion) approval. Most systems permit the surgeon to perceive that
he/she is closer to the operative field than human vision would allow,
resulting in the extremely precise excision of malignancies and other
lesions, thus, perhaps, affording a better potential for cure.

With respect to the EndoWrist® (da Vinci System), surgeons
have 7° of freedom and 90° articulation. Surgical maneuvers can be
performed by a miniaturized robotic “hand” inserted into the depth of
a wound that can perform minimally invasive heart valve (e.g., mitral
valve) and CABG procedures. Other procedures being performed
include the Nissen fundoplication for gastroesophageal reflux disease,
gastric bypass surgery for obesity, esophageal surgery, thymectomy for
myasthenia gravis, and insertion of endocardial pacemaker leads for
biventricular resynchronization, to name just a few. Surgery can be
performed from a remote site. (In 2001, a procedure in Strasbourg,
France was controlled by a surgeon in New York City.)

There are some negatives regarding the use of robotics, including
evolving technology requiring the constant upgrading of equipment
and the high cost of the electronics and compatible instruments. As the
systems are cumbersome in an already crowded operating room,
increasing the size of suites and/or downsizing robotic systems will be
required; newly built facilities suspend the necessary equipment from
the ceiling (or conceal it in ceiling compartments).

A problem with long-distance operations is the time delay. In these
cases of remote-control surgery, there is about a 1-second “real-time”
delay in current application (to which the surgeon must adapt). A tele-
robotic remote surgical facility has been set up to service hospitals in
rural Canada (controlled by surgeons in Hamilton). Remote control
battlefield surgery can be done, but it is not yet a practical measure.
Complex transmission and reception video networking is required for
remote-control application.

Historically, in 1985, the Puma 560™ system was capable of per-
forming neurological surgical biopsies, and in 1988, it could perform
transurethral resection of the prostate (TURP). The Probot™ system
also could perform TURP, and a Robodoc™ system was used to
machine the femur in hip arthroplasty. Updated systems such as
AESOP™ (automated endoscopic system for optimal positioning,
Computer Motion, Inc.) respond to voice commands to manipulate an
endoscopic camera. ARTEMIS™ provides two arms to be controlled
by the surgeon from a console. The da Vinci”™ system (Stanford
Research Institute/Green Telepresence Surgery is mounted on a cart
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and has dual light sources and computer chip telecameras that can pro-
duce a 3D image, a master remote control console for the surgeon, and
four instrument arms (one of which controls the camera and light
source) attended directly on the operative field by the assistant surgeon,
who passes the instrumentation manipulated by the robotic wrist, and
provides exposure, foot pedals for electrosurgical unit control and cam-
era focus, and grips to control the arms. The Zeus™ system (Computer
Motion, Inc.) is mounted on the operating table with three arms, using
straight and jointed instruments, and includes the AESOP camera con-
trol. The Socrates’ “telestrator,” a remote site control of AESOP, has
been introduced. A system for colonoscopy has been used that applies
“inch-worm” advancement of the scope with suction.

Current applications include endoscopic camera control and
femoral preparation in hip arthroplasty, as noted. Multiple procedures
have been performed in general surgery utilizing robotics, including
cholecystectomy, Nissen fundoplication, right hemicolectomy, sigmoid
colectomy, gastroplasty and bypass in bariatric surgery, Heller
myotomy, esophagectomy, intrarectal procedures, inguinal herniorrha-
phy, and adrenalectomy. In urology, radical prostatectomy with superior
potency outcomes is being performed in many centers; nephrectomy,
ureteral repair, varicocelectomy, and renal transplantation are being
performed robotically. In gynecology, robotics has greatly enhanced
tubal reanastomosis. In orthopedics, total hip arthroplasty (femoral
preparation and acetabular cup replacement), total knee arthroplasty,
and spinal surgery can be performed with robotics enhancement.
Robotics are also used in neurological surgery image-guided proce-
dures and in lumbar sympathectomy and in ENT for laryngeal surgery.
Cardiac surgery, internal mammary artery harvest, CABG, total endo-
scopic coronary artery bypass (TECAB), mitral valve repair, and closed
chest off-pump procedures are all enhanced by robotics. In pediatrics,
microanastomoses, as for biliary and esophageal atresia, are being per-
formed with increasing frequency employing robotic technology.

At present, the practicality and availability of the modality is not a
reality for many hospital centers. Research is ongoing. Issues regarding
malpractice insurance, credentialing and training, and interstate licens-
ing (for telesurgery) are being addressed. Magnetic resonance imaging
(MRI) and 3D models created prior to performing robotic neurosur-
gical procedures are in practice. Increasing tactile perception between
surgeon and robot has been further improved.

Economic constraints and improved patient care must be balanced.
Potentially, robotics could lower the cost of health care some time in
the future. When that happens, in addition to cost efficiency over con-
ventional surgery, the benefits of the enhanced precision afforded by
robotics that cause minimal trauma to the patient will be undeniable.
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Microsurgery

Microsurgery employs magnification, fine instrumentation, fine suture
material, and minimal tissue manipulation for precision procedures on
diminutive structures. These techniques are applicable in many surgical
fields as procedures to enhance fertility, fertilization, microlaryngeal
and otoscopic surgery, intracranial neurological surgery, construction
of musculocutaneous flaps, and anastomoses of small-caliber arteries,
veins, nerves, and tendons.

In ophthalmology, procedures performed with a slit lamp are
regarded as a modality of microsurgery. Although these procedures are
otherwise similar to most surgical procedures, intense practice sessions
for the surgeon and training for the perioperative personnel are
required. The procedures are often tedious, with special attention
required of the anesthesia provider (e.g., to prevent sudden patient
movement, especially when anesthesia other than general is employed).

More than the usual care of the delicate instruments is necessary.
The technique for handling microsurgical instruments, tissue, and
suture material requires that meticulous attention be paid to detail;
working in the microsurgical field requires techniques that are often
precise, time consuming, and complex. Both the circulator and, partic-
ularly, the scrub person need to know what their responsibilities are
(which varies according to the type of procedure) during a microsurgi-
cal procedure. The scrub person needs to develop skills to assure
his/her movements are smooth and not at all jerky; the slightest move-
ments are exaggerated under magnification. It is important that the sur-
geon, the assistant surgeon, and the scrub person refrain from drinking
caffeinated beverages the day of surgery. Care must also be employed to
avoid obstructing the operative field in the exchange of instruments.

For the circulator, being prepared for dealing with problems involv-
ing the operating microscope (e.g., having extra lamps available) and
knowing how to solve them is a valuable asset. Surgeons and support
personnel must be familiar with all aspects of use of the operating micro-
scope, including special drapes, foot controls, beam splitters, laser
adapters, eyepiece protectors, and filters. The surgeon’s and assistant
surgeon’s chairs must be stable, as must be the support of the patient’s
operative site. Attention to padding, e.g., donut, pillow, foam, gel, an
egg-crate mattress, and well-padded armboards, is vital. When used, a
hand table must be padded as well. Paying attention during the long pro-
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cedures by the scrub person is mandatory; this is more casily accom-
plished when the operative field is displayed on a television monitor.

The operating microscope is composed of two or more lens systems
in a compound binocular instrument of magnifying equipment that pro-
vides stereoscopic viewing There are a variety of objective lenses and
interchangeable eyepieces that combine to present different magnifica-
tions according to the working distance required. Both the scrub person
and the circulator need to know and understand how the parts of the
microscope work. As the scrub person drapes the microscope, the circu-
lator often needs to assist with pulling the distal ends of the drape cover
over the scope. The microscope is electrically powered (as light waves
provide the illumination); the cord requires a grounded three-prong plug,

When lesser magnification (e.g., up to five times) is needed,
loupes may be used; most often the microscope is set for 16- to 40-
times power with a working focal length of 40 cm. Commonly used
fine instruments employ spring-locking mechanisms rather than ratch-
ets (to minimize jarring) and include jeweler’s forceps (straight and
curved), microscissors, microirrigators, microvascular clamps and
needle holders, probes, microbipolar coagulation forceps, and sutures
of varying composition (9-0, 10-0, 11-0, 12-0). Blue tinged titanium
steel instruments are lightweight and produce less glare in the micro-
scopic operative field and are preferable to antiglare-finished stainless
steel. Micro power drills and small lint-free sponges are used. During
surgery, the scrub person protects instrument tips and keeps the
instruments free of tissue debris and secretions.

Microsurgery in the field of orthopedic trauma includes reimplan-
tation /replantation of amputated digits and more proximal levels of the
extremities. Accidental amputation involving varying levels of the
extremities may be associated with more significant life-threatening
injuries, which take precedence over digital or limb salvage.

Multiple factors influence the reattachment of severed portions of
the extremities, including:

* interval from time of injury

* age of patient

* severity of injury

* additional injuries to the amputated part

* site, level, multiplicity of amputations, and bilaterality (if present)
¢ general medical status and associated injuries

A reattached member should be expected to regain at least 30% of
normal function. Rehabilitation potential, occupation, intelligence, and
the patient’s economic situation must be considered prior to performing
these extensive surgical undertakings. Larger amputations require reim-
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plantation/replantation within 4 to 6 hours after injury; smaller mem-
bers (such as digits) can be preserved longer in iced saline solution.
When surgery is completed, the concept of tension-free repairs of soft-
tissue structures may require shortening of the involved bone after com-
plete inspection. Debridement of nonviable tissues and cleansing of the
wound are also performed. K (Kirshner) wires are employed for smaller
bones (e.g,, digits), and other rods or pins are used for larger bones.
Nerve and tendon repair may be done initially, if time, with respect
to the patient’s general condition, permits and the local tissues are not
severely crushed or questionably viable. Arterial and venous repair must
be done at the initial procedure. Common to all reimplantations,
including, for example, transfer of a great toe to replace a thumb, are
techniques of vascular and nerve repair. These will be described in their
respective chapters; see individual procedures for further information.



chapTEr 11
Harmonic Scalpel
and Plasma Scalpel

Harmonic Scalpel

The Harmonic Scalpel® and LaparoSonic Cutting Shears (LCS)
employ ultrasonic energy to affect cutting and coagulation of tissues.
Using the piezoelectric principle, mechanical effect, e.g., vibration, is
produced by stimulating a reactive substance (certain crystals or discs)
with electricity (and vice versa in that mechanical energy imparted to
an appropriate crystal will generate an electrical force).

A single-use titanium blade or cutting forceps is made to vibrate (at
its working end) at 55,500 Hz (cycles per second), which produces heat
in the local tissues. This causes a cutting effect by denaturing the pro-
teins into a coagulum that also provides hemostasis, but without smoke
and at a lower temperature, usually 176°F (80°C) [with range of 122°F
to 212°F (50°C to 100°C)], than an electrosurgical unit, which vapor-
izes water and other tissue substances at 302° to 752°F (150°C to
400°C) resulting in smoke and eschar formation.

There is less lateral thermal injury to surrounding tissue with the
ultrasound energy, making it safer to use closer to vital structures than
using electrosurgery. The surgeon controls precision cutting and coag-
ulation by adjusting the power level, blade edge, tissue traction, and
blade pressure. As there is no electrical effect on tissue, no electrodis-
persive pad is necessary for its use. The harmonic scalpel unit consists
of a hand piece (blade or shears), cable, generator, and footswitch.

Advantages for using the harmonic scalpel over electrosurgery are:

* no noxious smoke plume is produced

* greater precision near vital structures

* minimal, if any, lateral thermal tissue damage

* minimal charring and desiccation

* reduces the need for ligatures

¢ fewer instrument changes during procedure

¢ does not produce the eschar of electrosurgery (bleeding can
reoccur if an eschar is disrupted)

This modality has many applications in traditional surgery, such as
for tonsillectomy, hemorrhoidectomy, and a wide variety of laparo-
scopic and thoracoscopic procedures, etc.
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Plasma Scalpel

The plasma scalpel passes a visible stream of inert noncombustible
argon or helium (hot) gas through an electric arc that ionizes the gas
into a high thermal state. The single-use applicator, acting like a tiny
“blowtorch,” lightly cauterizes as it cuts through tissue.

The plasma scalpel is a large surgical pencil that simultaneously
cuts and coagulates tissue, effecting hemostasis of blood vessels up to
4 mm, making it is especially useful in areas of greater vascularity.

A smaller amount of inflammatory response is generated with the
plasma scalpel than with an electrosurgical blade. It can be used with the
same efficacy and low complication rate as the CO, laser. The visible beam
permits control, and unlike the argon beam coagulator (p. 111), there is no
electrical effect to the tissues so that an electrodispersive pad is not needed.

Advantages of the plasma scalpel over electrosurgery are thought
to be:

* better precision

* less scarring

¢ faster healing

* reduced operating room time
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Argon Beam
Coagulator

The argon beam coagulator allows a jet of argon gas to carry elec-
trons from a unipolar electrode through space to impact on tissue in a
grounded patient, delivering electrosurgical energy in a way similar to
a standard unipolar electrosurgical unit (ESU). However, inherent in
the argon beam coagulator is a no-touch technique, and the stream of
argon gas, as it conducts the electrical energy, simultaneously has a
“blast” effect on the target tissues, momentarily blowing away blood,
fluid, and debris for more efficient coagulation. The flow of gas (i.e.,
4 1/min), power (40 to 50 W), and spot diameter of the beam can be
adjusted. The coagulation effect is good on solid organ surfaces such as
the spleen, liver, and myometrium and broad oozing surfaces such as
in enterolysis. Smoke is minimal as argon gas surrounds the target site.
In a laparoscopic adaptation, 5- and 10-mm diameter (disposable)
probes are employed. Excess gas must be evacuated to prevent it from
creating an increase in intraperitoneal pressure (rare cases of fatal gas
embolism have been reported). A suction irrigation probe, therefore,
is placed near the argon beam coagulator probe when it is activated.
Additional safety precautions include:

* purging the electrode and argon tank gas line of air

¢ limiting the flow of gas to 4 1/min

¢ placing the electrode tip no more than several millimeters from
the target tissue

. being certain that the laparoscopic insufflator has functioning

audible and visual over-pressurization alarms

following manufacturer’s recommendations and other established

procedures to prevent gas embolism during laparoscopic surgery

[Doppler ultrasonography, awareness of decreasing end-tidal car-
bon dioxide, and electrocardiographic signs of gas embolism can detect
these changes (i.e., indicating gas embolism) early on to permit thera-
peutic measures in due time.]

The argon beam coagulator has been used to obliterate endome-
trial implants and ovarian cancer metastatic implants and to perform
presacral neurectomy through laparotomy or laparoscopy.

Whereas the electrical generator is less costly than a laser, the elec-
trode tips are relatively expensive, requiring frequent replacement;
however, the efficacy of the argon beam coagulator, with its potential
for a reduction of operating room time and its efficient achievement of
(otherwise tedious) hemostasis, may negate these expenses.



cHapTer 13
Radiofrequency
Ablation

Radiofrequency (RF) energy is a form of electromagnetic wave energy
occurring in nature, but in medical usage, directed from a generator.
The energy is transformed to heat at the target tissue level, causing local
cell death. RF energy is “nonionizing,” as opposed to x-ray or gamma-
ray emission. It is applied via a catheter inserted in approximation to the
target arca via guided needle technique.

Local anesthesia is administered to the patient in a radiology suite to
ablate liver and lung metastases (without the need for the procedure to be
performed in an operating room). RF may be employed to destroy local
nerve endings, such as for (painful) facet syndrome, and by cardiologists
to ablate cardiac foci causing arrhythmias.

Intraoperative uses include treatment for benign prostatic hypertro-
phy, varicose veins, osteoid osteoma, sleep apnea, endometrial ablation
for dysfunctional uterine bleeding, and prevention of pregnancy.

When used in the uterus, the goal of therapy is to create endometrial
fibrosis or stenosis of the uterine cavity. The system does not depend upon
a distensive medium (as for hysteroscopy) and is less expensive than laser
equipment. The endometrial tissues are heated to 144°F to 149°F (62°C
to 65°C) for approximately 15 minutes. Uterine blood flow, thermal non-
conductivity of the myometrium, and geometrically proportional “fall-
off” of the heating effect combine to protect surrounding organs. The
cervix is dilated to Hegar size 10, and the uterus is sounded. A probe (the
length appropriate to avoid heating the endocervical canal) is selected. The
probe is then passed into the uterine cavity through an insulated vaginal
sleeve (which also affords protection to the bladder). Thermal monitoring
probes and a special grounding belt are employed. Care is taken to be cer-
tain that the patient is not in contact with any metal surfaces (to avoid an
accidental burn). During the procedure, the thermal probe may be rotated
to achieve more uniform tissue destruction.
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cuapter 14
Intequmentary and
Minimally Invasive Surgery

Excision (or Destruction) of Skin Lesions

Definition

Excision or ablation of epidermal, dermal, and subcutaneous lesions.

Discussion

Numerous small benign skin lesions, including nevi, papillomata, cysts,
warts, indolent ulcers, and unsightly scars, and minimally invasive malig-
nant skin lesions, such as squamous cell carcinoma, basal cell carcinoma,
and malignant melanoma, can be excised, often employing local anes-
thetics. Usually, these patients are treated in same-day surgery or outpa-
tient surgery facilities.

Procedure

Following the skin prep, the outline of the lesion is marked prior to
infiltrating the arca with a local anesthetic. An elliptical incision is
made about the lesion oriented to the skin lines (Langer’s lines). Pri-
mary closure is achieved by undermining the wound edges to facilitate
tension-free approximation. After hemostasis is achieved, the wound is
closed. When there are numerous lesions, after excisions of represen-
tative specimens, e.g., condylomata, and the remaining lesions do not
require histological examination, the electrosurgery unit (ESU) or
laser of choice (e.g., CO, laser) may be used.

Muscle Biopsy

Definition

Excision of a representative section of muscle tissue for histological study.

Discussion

Various neuromuscular diseases, such as muscular dystrophies, myoto-
nia, and myositis, may require a muscle biopsy for definitive diagnosis
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after clinical assessment, electromyography, and biochemical studies
have been performed.

Various vascular diseases, such as inflammatory arteritis and giant
cell arteritis, require similar tissue sampling for definitive diagnosis
(e.g., temporal artery biopsy). Sectioning of the temporal artery may
be therapeutic for some patients when the symptoms related are
restricted to the local area.

Procedure

Following skin preparation, a local anesthetic is administered. An inci-
sion is made at the selected site (c.g, forearm, calf, or temporal
artery) and continued through the muscle tissue layers (epimysium and
perimysium) or other investing connective tissue to expose the tissue
to be sampled. After an appropriate specimen is excised and hemosta-
sis is achieved, the wound is closed.

Excision of Subcutaneous Lipoma

Definition

The surgical removal of a fatty tumor.

Discussion

A lipoma is usually a benign fatty tumor presenting subcutaneously, most
often over the trunk, neck, and extremities. Superficial lipomata are pri-
marily removed for cosmetic or nuisance tactile symptoms. A lipoma
may be encapsulated with attached nutrient vessels or amorphous with
fibrous tissue of increased vascularity, which can cause discomfort. Lipo-
mata occur singly, multiply, or as part of a condition called lipomatosis.
The excised tissue should be submitted for histological study to ensure
that no malignant component (such as liposarcoma) is present.

Procedure

Following skin preparation, depending on the size and number of
lesions, appropriate anesthesia is instituted. An incision is made follow-
ing the skin lines over the prominence of the lesion. The incision can be
smaller than the lesion in many instances; after the superficial fascia is
incised and local enveloping tissues are dissected about the lipoma (and
if the lesion is mobile and discrete), manual pressure can cause this soft
lesion to protrude so that its vascular attachment can ecasily be cross
clamped and divided, facilitating the removal of the lesion. Hemostasis
is assured and the wound closed. When the lipoma is amorphous, i.e.,
without discrete margins, dissection is more tedious and a wound drain
may be needed.
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Incision and Drainage of an Abscess

Definition

Surgical release of septic fluid from a confined tissue space (compart-
ment) in the body.

Discussion

An abscess is a collection of fluid and inflamed or necrotic tissue, usu-
ally related to a bacterial infection in a confined tissue space. The fluid
is comprised of leukocytes, serum, and local tissue exudates that can-
not be locally absorbed, accumulating under pressure and spreading
towards the tissue planes of least resistance. In superficial or even those
presentations of deeper origin, the abscess “points” to the skin produc-
ing the classical signs of inflammation, swelling, heat, redness, and ten-
derness. Once an abscess develops, prompt drainage is required. This
may occur spontancously when pressure necrosis destroys the overly-
ing skin, releasing the septic fluid, to relieve the symptoms and
avoid dissection of additional areas. On occasion, the abscess contents
are “sterile.”

Any abscess, whether from a deep (e.g., ruptured viscus) or a
superficial (e.g., puncture wound) source, must be drained. Rarely will
antibiotics alone reverse the process without accompanying drainage.
Abscesses affecting certain structures must be treated according to
special anatomical considerations (e.g., acute tenosynovitis).

Procedure

After skin preparation, choice of anesthetic is influenced by the local
consideration and the patient’s tolerance to pain. The prominence of the
inflammatory swelling is incised, obviously necrotic tissue is excised,
and, often, an ellipse of skin about the incision is excised to prevent pre-
mature closure of the wound. The depth of the wound is cleansed (may
be irrigated with antibiotic agent of choice), and the wound is packed
loosely with gauze stripping to facilitate drainage. If the origin of the
abscess is deep, a drain may be inserted. These wounds are not closed;
dressings or a fluid-collecting pouch is applied.

Percutaneous Insertion of Catheters

Definition

Introduction of a cannula into a deeper structure via the skin.
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Discussion

Vascular access via internal jugular or subclavian vein or radial, brachial,
or femoral artery is achieved by means of a catheter introduced through
a needle puncture (guided by anatomical landmarks). A “cut-down”
(small incision) may be used to facilitate catheter placement.

In addition to vascular cannulation, hollow organs or ducts (e.g., bil-
iary system) or an abscessed cavity may be accessed. A needle threaded
with a guidewire is introduced under fluoroscopy or scan (CT, ultra-
sound, etc.) to provide passageway for dilators that enlarge the tract. An
endoscope, cannula, or tube (e.g., feeding tube) may then be safely
placed in the channel leading to the targeted structure. These latter pro-
cedures are often performed in the radiology suite; for examples of this
type of cannulazation, see percutancous gastrostomy (p. 212), jejunos-
tomy (p. 226), and nephrostomy (p. 420).

Procedure

After skin preparation, local anesthesia is injected at the puncture site to
ease the passage of a larger bore-introducing needle through which the
catheter will be passed. Following verification of the position of the catheter
by evidence of blood return or presence of specific fluids, the catheter is
attached to an intravenous line, arterial strain gauge, fluid collecting appa-
ratus, ctc. The catheter is anchored to the skin by means of suture or tape
(check the chart for patient sensitivities and allergies when choosing tape).

The following directions for Skin Preparation, Equipment,
Draping, ctc., are to be modified according to the location of the
operative site for any of the aforementioned procedures. Some sug-
gestions are offered here as guidelines.

Preparation of the Patient

The patient is positioned to permit optimal access to the operative site,
as determined by the surgeon (and the anesthesia provider, when neces-
sary); see pp. 2027 for position descriptions. Bony prominences and all
arcas vulnerable to skin and neurovascular trauma or pressure are
padded. The patient’s physical limitations (e.g., arthritis) must be taken
into consideration when positioning the patient. The patient’s circulation
should not be compromised by placing the restraints too tightly or by
crossed legs. An electrosurgical dispersive pad is applied to a skin area
relatively free of hair (the area may need to be shaved). The pad should
be placed on the body as close as possible to location of the procedure.

Skin Preparation

Begin at the intended site of incision, cleansing the skin outwardly for
an adequate margin (or as directed by the surgeon). If the site is a drain-
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ing abscess, leave a sponge saturated with prep solution on the abscess
while cleansing outwardly with another sponge. Cleanse immediately
around the abscess last, working inward. Remove the sponge covering
the abscess when the prep has been completed.

Draping

The operative field is draped with folded towels around the perimeter
of the intended incision. An optional sterile adhesive plastic drape may
be placed. For a single operative site, a fenestrated sheet may be used,
e.g., a laparotomy sheet; when multiple incision sites are anticipated,
use individual drape sheets.

Equipment

Electrosurgical unit
Suction

Instrumentation

Limited procedures tray
Small sharp self-retaining retractor, e.g., Weitlaner

Supplies

Small basin

Steridrape (plastic skin drape), optional

Local anesthetic and medicine cup

Needles, #22 and #25 and Luer-lok syringes

Sterile marking pen and labels

Blades, (1) #10 and (1) #15; #11 blade, optional

Suction tubing, as needed

Electrosurgical pencil

Culture tubes, two for abscess, one aerobic and one anerobic

Cannula for percutaneous insertion; cannula may be contained in
a prepackaged kit

Small drain, e.g., 1/4-inch Penrose (with sterile safety pin), optional

Gauze (plain or iodoform) for packing the wound, as needed

Bulb syringe, optional

General Special Notes

* These detailed General Special Notes will not be restated fol-
lowing every surgery, as they were presented previously in
Chapter 1, but they are included here (in this first chapter of
surgical procedures) as a reminder. These reminders should be
taken into consideration for all surgical procedures, e.g., always
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follow Universal Protocol as mandated by the Joint Commis-
sion (JC) (formerly the Joint Commission on Accreditation of
Healthcare Organizations) for identifying the correct patient,
the correct procedure, and the correct site and side (laterality).

* Always ascertain that a signed Authorization and Consent
for Surgery is contained in the chart before bringing the
patient into the room.

* Before every surgery begins, an official “time out” must be
taken. It is a safety measure to ensure the correct patient is on
the table to have the correct surgery (site and laterality); all
members of the team must participate.

* Time out is required and must be documented on the Perioper-
ative Record for medicolegal reasons.

Special Notes

¢ See the suggested Patient Care Plan, p. 9. The circulator adapts
care to meet the patient’s needs in order to implement nursing
interventions that result in optimal desired outcomes for the
patient. Adjust the plan of care with the Special Notes to ensure
that all reasonable considerations have been taken into account.

* Advise the patient that you will act as his/her advocate.

* Provide emotional support by maintaining eye contact when
conversing with the patient and by holding the patient’s hand
during the injection of the (local) anesthetic.

* Prevent musculoskeletal injuries to personnel and the patient
by employing ergodynamic measures when positioning or mov-
ing the patient, as necessary.

¢ Ascertain that accessory equipment (when used) has been prop-
erly secured onto the table to ensure patient safety.

¢ Provide emotional support to the patient regarding feelings of
altered body image and allow the patient the opportunity to
express his/her feelings.

Regarding physical exposure of the patient, keep the patient well
covered; exposing only the immediate area for the procedure.

¢ Employ reassuring measures to help the patient cope with fears
and anxiety of the unfamiliar environment (e.g., answer ques-
tions in a knowledgeable manner).

¢ Take appropriate measures to maintain patient’s body tempera-
ture (e.g., offer a warm blanket, raise room temperature, apply
forced-air warming blanket for long procedures).
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Assess hemodynamic factors, e.g., keep patient’s legs uncrossed,
apply antiembolitic hose before positioning patient, if requested.
Check chart for patient sensitivities and allergies, including to
latex products (e.g., gloves, drains, or elasticized dressings).

These procedures are usually performed using a local anesthetic.
Medication safety precautions are always observed; see Medication
Guidelines and Practices to Avoid Medication Errors, pp. 30-31.
The circulator confirms selection of the local anesthetic agent
and its strength with the scrub person and surgeon aloud.

All medicine containers in use must be labeled according to
agent and strength and remain in the room until the conclusion
of the procedure.

In integumentary and minimally invasive procedures, V\/ydasele
(hyaluronidase) may be requested by the surgeon to facilitate
dispersion of the anesthetic agent and to minimize related
localized associated swelling.

For muscle biopsy, an clastic bandage (e.g., ElastoplastTM tape)
may be used to create a pressure dressing,

When an abscess is drained, culture tubes are needed for aer-

obic and anaerobic cultures; requisitions for culture and sensitivity

are prepared in advance by the circulator. Cultures are dispatched

to the laboratory as soon as possible (to prevent their drying out).

Antimicrobial agents may be requested for wound irrigation

(such as in drainage of abscess).

A Penrose drain with a gauze wick (for fluid absorption) may be

referred to as a “cigarette drain.”

A Penrose drain, if used, should be moistened with saline

before passing it to the surgeon.

If a drain is placed, it is usually sutured to the skin; a sterile

safety pin also may be attached to the exposed portion. (A cut

rubber band may be used in a smaller wound.)

Gauze strips may be used to drain the wound.

Electrosurgery is often employed; see safety precautions, p. 38.

A laser may be employed; see safety precautions, p. 94.

When the surgeon closes the skin, he may use one of the fol-

lowing methods to minimize scarring:

1. interrupted or continuous subcuticular nonabsorbable sutures
(e.g., nylon) on a cutting needle,

2. continuous subcuticular absorbable suture (e.g., plain gut,
Vieryl™) placed just under the epithelium,
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3. liquid skin sealant that forms a clear, plastic-like protective bar-
rier when it dries, or

4. semipermeable, microporous closure tapes (e.g., Steristripsm).
Apply tapes to dry skin or skin prepared with tincture of ben-
zoin or Mastisol®; remove half of the backing on the tape strips
along perforations to facilitate their application.
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Breast Surgery

Breast Biopsy

Definition

Removal of tissue from the breast to determine the nature of a breast lesion.

Discussion

When the lesion is not palpable, prior to the biopsy procedure, the patient
is taken to the radiology department, where needles are inserted into the
breast under imaging techniques to localize the lesion. Alternatively, a
specimen can be obtained for examination utilizing a stereotactic-guided
needle; this biopsy may obviate the need for open surgical biopsy.

A frozen section can be performed on the specimen immediately,
if indicated.

Procedure

The incision may be made over the lesion; however, most often the
incision is made circumareolar, if it is at all possible to reach the lesion.
The lesion is grasped and dissected free. The specimen may be sent for
a frozen section. After hemostasis is obtained, a drain may be inserted.
Subcuticular tissue is approximated. Skin is closed with fine subcutic-
ular suture or fine interrupted skin stitches. A stitch secures the saline-
moistened drain; a safety pin is attached to the drain to prevent its
retraction into the wound.

Preparation of the Patient

Patient is supine with the arm on the affected side extended on a
padded armboard; the other arm may be padded and tucked in at the
patient’s side using the draw sheet. Antiembolitic hose may be put on
the legs, particularly if a long procedure is anticipated. A pillow may
be placed under the head, as well as an additional small pad placed
under the lumbar spine and/or a pillow placed under the knees to
avoid straining back muscles, to prevent pressure damage to tissue, and
for comfort. Apply electrosurgical dispersive pad.

When local anesthesia is to be administered by the surgeon and the
presence of an anesthesia provider is not required, a perioperative regis-
tered nurse (RN), in addition to the circulator, will monitor the patient’s
vital signs, etc.; for the perioperative RN’s monitoring duties, see p. 58,
and for the Analgesia and Conscious Sedation Record, see p. 76.
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Skin Preparation

Use a gentle circular motion beginning at the site of incision and extend-
ing from neckline to lower ribs, including a wide margin beyond the mid-
line and under the arm, down to the table on the affected side. For lesions
in the upper outer quadrant, include the axilla. The scrub is performed
with a “gentle touch,” as cancer cells could (theoretically) be dislodged
from the specimen into the bloodstream if vigorous scrubbing were done.

Draping

Four folded towels and a laparotomy sheet

Equipment
Electrosurgical unit (ESU)

Instrumentation

Basic/minor procedures tray

Supplies

Antiembolitic hose, as requested

Basin set

Local anesthetic, as requested, and medicine cup

Disposable needles and syringe (to administer local anesthesia)
Paper labels and marking pen (to label local medication)
Blades, (2) #15 and (1) #10, if specimen is likely to be “large”
Electrosurgical pencil and cord

Abrasive electrosurgical cleaner (adhesive-backed)

Needle magnet or counter

Small drain (e.g, 1/4-inch Penrose) and safcty pin

Special Notes

¢ The circulator, using Universal Protocol, must confirm the side
and site of the lesion with the patient and the chart. (The site
should have been marked preoperatively with an indelible pen.)

* See the suggested Patient Care Plan, p. 9. The circulator adapts
care to meet the individual patient’s needs by implementing
the nursing interventions that result in optimal desired out-
comes. Use the Special Notes to augment the plan of care
to ensure that all reasonable considerations have been taken
into account.

* Before every surgery begins, an official “time out” must be
taken. This safety measure ensures the correct patient will have
the correct surgery (site and laterality); all members of the team
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must participate. Time out must be documented on the Periop-
erative Record for patient safety and medicolegal reasons.

The circulator should provide measures of emotional support to
the patient, e.g., maintain eye contact with the patient and hold
the patient’s hand during the administration of anesthesia, etc.

The circulator conveys to the patient that he/she will act as the
patient’s advocate.

The patient may have fear and anxiety regarding the surgery and
the unfamiliar environment; answer questions in a knowledge-
able manner whenever possible or refer questions to the surgeon.

The circulator can provide emotional support regarding feel-
ings of altered body image by allowing the patient an opportu-
nity to express his/her feelings.

Take appropriate measures to maintain patient’s body temperature
(e.g, offer warm blanket, raise room temperature, or apply forced-
air warming blanket when a long procedure is anticipated).

In regard to local anesthetic, label all medications according to
name and strength, and keep all containers in room until procedure
ends; use precautions to avoid medication errors (see pp. 30-31).

Keep the patient adequately covered to avoid overexposure of
areas not involved in the procedure.

Check chart for patient sensitivities and allergies, including to
latex products, e.g., gloves, drains (such as Penrose), or elasti-
cized dressings (such as pressure bandages).

Assess hemodynamic factors, e.g., keep the patient’s legs
uncrossed and apply antiembolitic hose before positioning the
patient, if requested.

Exercise all precautions in handling excised tissue to avoid
misidentification of biopsies when multiple specimens are
taken. Each specimen must have the exact location (from which
the specimen was taken) indicated on the request form.

The surgeon may indicate the orientation of the specimen with
a suture; the circulator needs to indicate this on the request
form along with the surgeon’s explanation.

The circulator is responsible for sending the specimen to the
laboratory immediately for “frozen section.” Do not put the
specimen in formalin or other fixative.

The circulator must notify the pathologist if the patient is
awake; this should be indicated in an obvious area on the

request form in large letters, e.g., PATIENT AWAKE.
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Mastectomy

Definition

The removal of breast tissue; the amount of tissue excised is determined
by the extent, type, and size of the malignancy and the elected procedure.

Partial Mastectomy (Lumpectomy). Excision of a breast tumor with appro-
priate tumor-free margins.

Subcutaneous Mastectomy.  Removal of all breast tissue; overlying skin
and nipple are left intact.

Simple Mastectomy. Removal of the entire breast (subcutaneous tis-
sue, skin, and nipple).

Radical Mastectomy. Removal of the breast and axillary lymph nodes;
the most frequently performed “radical” procedure.

Modified Radical Mastectomy.

(lassic Radical Mastectomy.  Includes the removal of the entire breast, pec-
toralis muscles, axillary lymph nodes, fat, fascia, and adjacent tissues. A
skin graft may be necessary for skin closure. Radical mastectomy is less
frequently employed unless there is an invasion of deeper structures.

Extended Radical Mastectomy. En bloc removal of the breast, axillary
contents (total axillary dissection), pectoralis muscles, and internal
mammary lymph nodes. Resection of the ribs and sternum may also be
included. The surgeon would choose this procedure for patients who
have invasive or infiltrating tumors that have spread beyond the breast
tissue. A skin graft may be required for closure of the wound.

Sentinel Node Biopsy.  Procedure in which the axillary lymph node(s), into

which tumor cells metastasize, are excised and sent for “frozen section.”

Discussion

Patients, over 95% of whom are female, are particularly emotionally
affected by any of these procedures. Prior to bringing the patient to the
operating room (OR), the surgeon must (by law) discuss the risks and
benefits of each type of procedure with the patient. In the past, most
breast cancers were treated very aggressively, but today, studies have
shown that some patients will benefit as much from a lesser procedure,
depending on the type, extent, and size of the malignancy. Having a
lumpectomy is not an option for every patient. Ultimately, the surgeon
presents his/her (educated and experienced) opinion, and the patient
decides from the choices offered. In some states, the surgeon must
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explain the different types of breast surgery alternatives, as mandated
by law, before the surgeon may operate. Every effort must be made on
the part of the surgical team, particularly the perioperative practi-
tioner, to be understanding of and sensitive to the patient’s feelings,
vulnerability, and needs.

Ductal or lobular cancers may be confined to the breast; however,
they may metastasize to other parts of the body. An infrequently occur-
ring, rapidly growing carcinoma is inflammatory breast carcinoma that
spreads aggressively to the lymph glands and blocks them. The breast
with this type of carcinoma generally appears red and swollen.

Partial mastectomy (lumpectomy) followed by radiation treatments
and/or chemotherapy is widely employed for those patients for whom
this is an option.

A subcutaneous mastectomy is recommended for patients with small,
centrally located, noninvasive lesions, including chronic cystic mastitis
and gynecomastia (excessive growth of male breast tissue), and
patients with a strong family history of breast cancer (who have the
BRCA2 gene) who require prophylactic mastectomy. Gynecomastia
is not usually cancerous; it may subside in the young male and will not
necessarily require surgery.

A simple mastectomy is usually reserved for patients with no lymph
node involvement (as per biopsy and/or other diagnostic modalities,
patients who are elderly, or poor surgical risk patients who cannot tol-
erate a more extensive procedure).

A radical mastectomy is performed on patients with malignant
lesions in which axillary fat and lymphatic tissues are excised and pec-
toral muscles may be removed to more widely encompass any poten-
tial tumor and its spread.

Sentinel node biopsy is performed to obviate the need for axillary dis-
section (and its potential morbidity) when metastatic spread is not
identified; conversely, if the nodes are tumor positive, complete axil-
lary dissection would be indicated. One to four hours before surgery
(or immediately after induction of anesthesia), radioactive technetium-
labeled sulfur colloid (0.3 to 1.96 mCi) is injected about the lesion or
subareolarly. At surgery, a handheld Geiger counter (gamma detecting
probe [GDP]) is employed to determine if any axillary lymph nodes are
radioactive (to twice the background level). Suspect nodes are excised.

Alternatively, or as suggested by recent studies, concomitantly, 5 ml
of a blue dye, isosulfan blue 1% (Lymphazurinm) is injected about the
lesion. After several minutes, blue dyed nodes are displayed. When the
tissues are obese, the GDP will help to find the dyed nodes. The combi-
nation of dyed and radioactive nodes is most accurate.

Nevertheless, palpation of the axillary contents is done as well, as

infrequently, the lymphatic channels are blocked so that the dye
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and/or tracer do not extend to tumor-containing nodes. These identi-
fied nodes are excised and submitted as a sentinel node biopsy. The
pathologist examines a “frozen section” of the lymph nodes in the OR.
The histological findings provide the determining factors regarding the
removal of additional lymph nodes and axillary contents. Thus, when
the cancer is metastatic, the surgeon may remove all of the axillary
nodes (total axillary dissection). If the axillary nodes are “clean,” no fur-
ther dissection need be done. This is a great advantage to the patient
who could potentially develop lymphedema and restrictive arm move-
ments when total axillary dissection is done.

In current practice, when discussed with the patient preoperatively,
immediate breast reconstruction may be performed at the time of mas-
tectomy. A breast prosthesis, a myocutancous flap, or a combination of
both may be employed. When the prosthesis is employed, a muscular
pocket is created into which a tissue expander balloon is inserted (to be
incrementally inflated postoperatively) to attain appropriate size for
insertion of a permanent prosthesis subsequently placed as an outpatient
procedure. The pocket created will vary with the patient’s breast size and
availability of adjacent musculature. When necessary, a latissimus dorsi
myocutaneous (LDM) flap may be used to enhance the symmetry. An
alternative to the use of a breast prosthesis is a transverse rectus abdomi-
nus myocutaneous (TRAM) flap, in which case a mesh prosthesis may be
necessary to reconstruct the abdominal wall donor-site defect as well as
additional sites of adjacent tissue mobilization. A greater omentum pedi-
cle graft and free gluteal flap requiring microvascular anastomotic techniques
have been used. For breast reconstruction in appropriate candidates,
microvascular technique may also be employed for the autologous trans-
fer of subcutaneous tissue and skin (e.g., from the buttocks).

Procedure

In partial mastectomy (lumpectomy), the incision may be made over the
lesion, or if centrally located on the breast, a circumareolar incision is
made. The skin is elevated and the breast mass is excised. Hemostasis
is obtained. The wound may be irrigated, and a drain may be inserted.
Skin is closed with interrupted stitches. A skin stitch secures the drain,
or it may be pinned with a safety pin to prevent retraction of the drain
into the wound. When elected, prior to wound closure, APBI (accel-
erated partial breast irradiation) technique is used in the OR in
conjunction with “lumpectomy,” see p. 124.

In subcutaneous mastectomy, the incision is generally made in the
inframammary fold. If the breast is small (or in male patients with
gynecomastia), a circumareolar incision may be employed. The skin is
elevated, and all subcutaneous and connective tissues are removed,
with the nipple and the skin left intact. Hemostasis is obtained. The



Chapter 15 Breast Surgery 127

wound may be irrigated, a suction drain may be placed; alternatively,
a prosthesis may be inserted at this time. The skin is closed.

In modified radical mastectomy, usually a transverse or longitudinal inci-
sion is used. Skin flaps are developed, and often pectoralis fascia is dis-
sected free from underlying structures. The axillary contents are dissected
free from vascular and nervous structures and are removed. Care is taken
to avoid injury to the nerve supply to various muscles. After hemostasis is
achieved, the skin flaps are approximated over drains or suction catheters
(e.g, Hemovac™"). A skin graft may be required for skin closure.

In classic radical mastectomy, (performed less frequently because
patients and physicians are finding breast lesions earlier), additional
structures, including the pectoralis major and minor muscles and the
intervening lymphatic and fatty tissues, are excised.

Preparation of the Patient

Antiembolitic hose may be put on the lower extremities, as requested.
The patient is supine with arms extended on padded armboards. A
folded sheet is placed under the shoulder on the affected side to facil-
itate exposure of the operative site. All bony prominences and areas
prone to skin and neurovascular pressure or trauma are padded, e.g.,
elbows and heels. A small pillow may be placed under the lumbosacral
spine, and/or a pillow may be placed under the knees to avoid muscle
strain. Apply electrosurgical dispersive pad.

Skin Preparation

Using a gentle circular motion, begin at the intended site of the inci-
sion, extending upward to the neckline and downward to the umbili-
cus, with a wide margin beyond the midline. Prep the area around the
shoulder, under the arm, and down to the table on the affected side.
Gentle motions used while performing the prep may prevent malig-
nant cells from being dislodged and entering the bloodstream. Do not
allow solution to pool under the patient; a potential fire hazard exists
when a flammable prep solution is used.

Draping

The patient’s arm on the affected side is held up in a tube, or impervi-
ous stockinette as a drape sheet is placed under the axilla. The field
around the breast is draped with folded towels. The arm is brought
through the fenestration of a laparotomy sheet.

Equipment

Sequential compression device with leg wraps, as requested
Forced-air warming blanket, if ordered
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ESU

Plume evacuator unit

Suction

Scales (2) to weigh sponges, optional

Instrumentation

Major procedures tray

Additional curved Crile clamps and large towel clips
HernoclipsTM appliers (small, medium, large)

Rake retractors (four-or six-prong)

Supplies

Antiembolitic hose

Tube (or impervious) stockinette

Basin set

Blades, several #10 for a large breast

Electrosurgical pencil and cord with holder and scratch pad

Suction tubing

Needle magnet or counter

Hemoclips (small, medium, large)

Dermatome (e.g., Brown), for skin graft and necessary supplies,
including mineral oil, saline, tongue blades, and petrolatum-
impregnated gauze, as requested

Drainage unit (e.g., Hemovac)

Pressure dressing

Marlex " mesh, optional

Breast prothesis, optional

Special Notes

* The circulator must confirm with the patient, using the Univer-
sal Protocol, the site/side of the lesion, as well as verifying that
the patient understands the Consent to Surgery (when lumpec-
tomy or mastectomy will be performed following the frozen sec-
tion, should the results confirm a malignancy). The circulator
should ask the patient to state in her own words what surgery
will be performed; her quote must be documented in the Peri-
operative Record, p. 12, for patient safety and medicolegal rea-
sons. The site should be marked and its location confirmed
preoperatively before the patient is brought into the OR.

* Before every surgery begins, an official “time out” must be
taken. It is a safety measure to ensure the correct patient is on
the table to have the correct surgery (site and laterality); all
members of the team must participate.
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¢ Time out is required and must be documented on the Periop-
erative Record for patient safety and medicolegal reasons.

¢ A biopsy may have been done in the radiology department. The
radiologist identifies the location from which the specimen was
taken with a marker, such as a ligating clip, e.g., Hemoclip. The
circulator must ascertain that the films are in the room before
bringing the patient into the room.

* When a biopsy is taken in the operating room, the laboratory
request for “frozen section” should be prepared and sent as soon
as possible to facilitate a “speedy” reply from the pathologist.
More than one biopsy may be taken; the biopsy request forms
must be accurate, i.e., indicate the exact location of each spec-
imen (and possibly its orientation as designated by a suture).
Indicate on the pathology requisition, in big letters “PATIENT
IS AWAKE,” when applicable.

* See the suggested Patient Care Plan, p. 9. The circulator adapts
a plan of care to meet the individual patient’s needs by imple-
menting the nursing interventions that result in optimal desired
outcomes. Use the Special Notes (at the end of each procedure)
to augment the plan of care, ensuring that all reasonable con-
siderations have been taken into account.

* The circulator conveys to the patient that he/she will act as the
patient’s advocate while the patient is in surgery.

It is especially important for the circulator to provide measures
of emotional support to the patient, e.g., maintain eye contact
with the patient and hold the patient’s hand during the admin-
istration of anesthesia.

¢ The patient may receive general anesthesia when surgery for
the biopsy begins if the surgeon strongly suspects the lesion is
malignant.

¢ If the biopsy specimen is malignant and the patient has had local
anesthesia, accordingly, the anesthesia provider will immediately
begin to administer general anesthesia, as had been discussed with
the patient preoperatively and the definitive surgery performed.
The circulator stands at the head of the table to lend support to
the patient and to assist the anesthesia provider, e.g., by pressing
on the cricoid cartilage to facilitate endotracheal intubation.

¢ The patient may have fear and anxiety regarding the serious
nature of the surgery and the unfamiliar environment; answer
her questions in a knowledgeable manner whenever possible or
refer them to the surgeon, as necessary.



130

Chapter 15 Breast Surgery

Provide emotional support regarding feelings of altered body
image for the mastectomy patient in particular, considering the
emotional nature of this surgery. Give the patient an opportu-
nity to express his or her feelings.

Take appropriate measures to maintain the patient’s body tem-
perature (e.g, offer warm blanket, raise room temperature,
apply forced-air warming blanket).

Keep patient adequately covered to avoid overexposure of areas
not involved in the procedure.

Prior to bringing the patient into the room, check the chart for
the patient’s sensitivities and allergies, including latex products,
e.g., gloves, drains, and elasticized dressings.

The circulator must continually assess and evaluate the patient’s
physiological status throughout the procedure and consult with
the anesthesia provider and/or the surgeon, as necessary.

Assess hemodynamic factors, e.g., keep patient’s legs uncrossed
and place antiembolitic hose on the patient’s legs before posi-
tioning, if requested.

Disposable leg wraps (may be applied over the hose); they are

attached to the sequential compression device (pump), if requested.

Check that blood and/or blood products have been ordered

and that the correct number of units is available.

When “lumpectomy” or “mastectomy” is to follow a breast
biopsy, the skin is reprepped and redraped, the team is regowned
and regloved, and the instruments are changed for a “fresh” set.
This is done in an effort to prevent inadvertent contamination
with cells from the malignant specimen.

Prepare the skin with gentle motions to avoid the (potential) dis-
lodging of tumor cells.

Following the skin prep, the circulator will hold out the
prepped arm to receive the double (or impervious) stockinette,
the arm is supported and held by scrubbed personnel.

The circulator needs to check “coagulation” and “cutting” set-
tings on the ESU. Often a great deal of the dissection is per-
formed with the electrosurgical pencil. If repeated requests are
made to increase the settings on the ESU, suspect a malfunc-
tion. Check the unit and replace if necessary.

The scrub person should keep the electrosurgical pencil tip
clean by removing eschar using a scratch pad (an abrasive elec-
trosurgical pencil cleaner with an adhesive backing). The use of
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two electrosurgical pencils may be requested so that a clean tip
will always be available.

Large amounts of noxious smoke and odor resulting from the
thermal destruction from the ESU or the laser should be evac-
uated with an in-line filter attached to the room suction or by a
smoke evacuation system. The tip of the suction should be
placed within 1 cm of the tissue interaction site.

Avoid an inadvertent burn injury to the patient by keeping the
electrosurgical pencil (when not in use) in a holder.

Several knife blade changes may be required (especially if the
breast is large) due to the fibrous nature of the tissues incised;
always notify the surgeon when a blade is “new.”

Weigh sponges for accurate fluid replacement assessment.

Keep an accurate record of irrigation fluid used to assess need
for fluid replacement. Irrigation fluid is usually water, not
saline, to lessen the survival of tumor cells.

When a skin graft is necessary, one thigh must be prepared and
draped (for obtaining the graft, at the time the main operative
site is prepared). An additional prep set is necessary. The surgi-
cal site of the graft (e.g., thigh) is generally covered with a
drape sheet until the graft is needed.

Estrogen and progesterone receptor assays may be requested on
the specimen; be prepared with laboratory request forms.

With breast reconstruction, intravenous fluorescein dye may be
employed to determine viability of the flap. The scrub person
attaches a name label to the basin containing the dye, indicating
its strength.



cHAPTER 16
Abdominal
Extraintestinal Surgery

Abdominal Laparotomy

Definition

An incision made through the abdominal wall into the peritoneal cav-
ity, preperitoneal space, or retroperitoneal space for the purpose of
exploration, diagnosis, and treatment.

Discussion

Literally, laparotomy refers to an incision through the flank; however,
laparotomy usually refers to an incision through the anterior abdomi-
nal wall into the peritoneal cavity. Laparotomy is performed for diag-
nostic and/or therapeutic purposes.

Procedure

The skin is incised with the “skin” knife. Subcutaneous tissue and
deeper structures are incised with the “deep” knife or electrosurgical
unit (ESU). Blood vessels may be clamped and ligated or cauterized
with electrosurgery. Fascia is incised, and the underlying muscles are
retracted or transected. The surgeon grasps the peritoneum (usually
with a smooth forceps) and incises it with the “deep” knife. The inci-
sion is completed with a scissors (Metzenbaum or curved Mayo) or
electrosurgical pencil. Wound edges are retracted accordingly by
Deaver and/or Richardson retractors or by a self-retaining retractor
(e.g., Balfour). The abdomen is explored. The surgery is performed.
The wound/peritoneal cavity may be irrigated; the irrigation fluid is
removed by suction. Drains may be brought out through stab wound
incisions and sutured to the skin. A safety pin is often placed on the
exposed portion of the drain. The peritoneum is closed with a contin-
uous suture. Two toothed forceps or several Pean or Kocher clamps
may be used to grasp the peritoneum to assist in its exposure for clos-
ing. The musculofascial tissues are closed in layers or, less often, in a
single layer. The skin is approximated with suture mounted on a small
cutting needle, skin strips/tapes, or skin staples. The skin may also be
closed using Dermabond™, a skin sealant. For infected cases (e.g,
peritonitis), skin and subcutancous tissues may be left open to drain
using appropriate wound packing and dressings. If a stoma is created
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or a fluid-collecting catheter is placed, a collection device is applied to
the surrounding skin following the application of tincture of benzoin
or Mastisol® to protect the skin.

Preparation of the Patient

Antiembolitic hose are put on the legs, as requested. The patient is
supine; arms may be extended on padded armboards. A pillow may be
placed under the lumbar spine and/or knees (to avoid straining back
muscles). Pad all bony prominences and areas vulnerable to skin and
neurovascular pressure or trauma. A Foley catheter is not routinely
placed. An electrosurgical dispersive pad is applied.

Skin Preparation

Determine the intended site of incision; begin at this “clean” site,
working outward. Never use the same used sponge to go back over an
area; instead, take a new sponge. Include skin surface area from nipples
to mid-thigh level and down to the table at the sides. For women, a
vaginal prep may be indicated; check with surgeon.

Draping

4 folded towels and a laparotomy sheet

Equipment

Sequential compression device with leg wraps, as requested
Forced-air warming blanket, if ordered
Suction

ESU

Instrumentation

Major procedures tray
Large self-retaining retractor (e.g., Balfour)
Ligating clip appliers, e.g., Hemoclip® appliers (various sizes and

lengths)
Supplies

Antiembolitic hose

Basin set

Blades, (2) #10 and (1) #15

Needle magnet or counter

Suction tubing

Electrosurgical pencil and cord with holder and scratch pad
Ligating clips, e.g., Hemoclips, variety of sizes
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Special Notes

* The circulator must always use the Joint Commission (JC) (for-
merly the Joint Commission on Accreditation of Healthcare
Organizations) Universal Protocol to identify that the patient is
the correct patient, anticipating the correct surgery on the cor-
rectly marked side (laterality) and site. See the JC’s Universal
Protocol, p. 18.

* Before every surgery begins, an official “time out” must be
taken; it is a safety measure. A time out is required and must be
documented on the Perioperative Record for patient safety
in continuity of care and for medicolegal reasons

¢ See the suggested Patient Care Plan, p. 9, for the care of the
patient. The circulator adapts care to meet the individual
patient’s needs by implementing the nursing interventions that
result in the optimal desired outcomes. Use the Special Notes
to augment the plan of care to ensure that all reasonable con-
siderations have been taken into account.

¢ The circulator assists the anesthesia provider during the induc-
tion of anesthesia, e.g., during endotracheal intubation (by
applying pressure to the cricoid cartilage), during the adminis-
tration of a block (e.g., by holding the patient in position for an
epidural anesthetic), or by injecting medications the anesthesia
provider has prepared (at his/her direction). For a description
of the circulator’s role during the administration of anesthesia,
see Chapter 5, pp. 81 to 83.

¢ All patient care must be documented in the Perioperative
Record for continuity of care and for medicolegal reasons.

* The circulator conveys to the patient that he/she will act as the
patient’s advocate by speaking for him/her while the patient is
in surgery.

e It is important for the circulator to provide measures of emo-
tional support to the patient, e.g., maintain eye contact and
hold the patient’s hand during the administration of anesthesia.

¢ The patient may have fear and anxiety regarding the surgical
procedure and the unfamiliar environment; answer questions in
a knowledgeable manner.

* Provide emotional support regarding the patient’s feelings of
altered body image and permit an opportunity to express

his/her feelings.
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Provide emotional support to the patient by keeping the patient
adequately covered and exposing only those areas that are
involved in the procedure.

Check chart for patient sensitivities and allergies, including to
latex products, e.g., gloves, drains, elasticized tape, etc. Note
that simple drains (e.g., Penrose) and pressure bandages (e.g.,
containing Elastoplast® tape) contain latex, as do many other
items in general use. Also, check for patient allergy to iodine
found in many prep solutions.

The circulator should assess hemodynamic factors; he/she
should keep the patient’s legs uncrossed and apply antiembolitic
hose before positioning the patient for the procedure, (when
the hose have been requested by the surgeon).

The surgeon may order a sequential compression device with
leg wraps (disposable) to be applied over the antiembolitic hose
(to prevent deep vein thrombosis).

The circulator should take appropriate measures to maintain
the patient’s body temperature; when the patient is cold,
he/she should offer a warmed blanket and/or adjust the room
temperature accordingly. When ordered, a forced-air warming
blanket may be placed over legs and/or chest.

The electrosurgical pad should be applied to skin that is rela-
tively hair-free (to obtain good contact); it may be necessary to
shave the area. The pad should be placed as close to the surgical
site as possible.

The electrosurgical pencil tip should be kept free of debris and
eschar (by using the scratch pad) and kept in its holder when

not in use.

Large amounts of noxious smoke and fumes resulting from
thermal destruction are a health hazard; smoke should be suc-
tioned away by the room suction with an in-line filter or with a
smoke evacuation system (e.g., Clear View® smoke evacuator).

Masks with a filtering capacity of between 2 and 5 microns
should be worn by all personnel in the operating room (OR) dur-
ing an operative procedure to prevent inhalation of toxic matter.

Only laparotomy pads (lap pads) are used once the abdminal
cavity has been entered. All lap pads must have a radio-opaque
strip incorporated in the fabric (making them x-ray detectable).

After the abdominal cavity has been entered, “free” raytec
sponges (4”7 X 4" sponges with a visible blue radio-opaque
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thread) are never placed on the sterile field, except when
mounted on a sponge forceps (or other clamp).

* A raytec sponge, when mounted on a sponge forceps, is fre-
quently referred to as a “spongestick.”

* Most surgeons prefer that the lap pads be lightly moistened
with warm saline once the peritoneal cavity has been entered.

¢ The peritoneal cavity may be irrigated with copious amounts of
normal saline that may be suctioned with a Poole suction.

* A protective face shield is suggested for those scrubbed to avoid
inadvertent splashing of contaminated fluids onto mucous
membranes and eyes.

¢ Prior to leaving the OR, the circulator assures that the patient
is properly positioned on the gurney, that all tubings and lines
are not kinked, and that measures necessary to maintain the
patient’s body temperature have been taken.

¢ The circulator accompanies the anesthesia provider taking the
patient to the Post Anesthesia Care Unit (PACU); he/she gives
the PACU perioperative practitioner a detailed intraoperative
report regarding the course of events when the patient was in
surgery.

In the PACU, the perioperative practitioner observes that the
patient’s breathing is unobstructed, monitors the patient’s
blood pressure and vital signs, and documents all pertinent
information in the Perioperative Record in the Postoperative
Record. Documentation is vital for patient safety regarding
continuity of care and for medicolegal reasons.

* In the PACU, the perioperative practitioner assumes the role as
the patient’s advocate.

Abdominal Laparoscopy

Definition

The introduction of an endoscope through the abdominal wall to directly
visualize the peritoneal cavity and the preperitoneal and retroperitoneal
spaces for diagnosis and treatment.

Discussion

Inherent in intraperitoneal laparoscopic procedures is the need to dis-
tend or distract the parietal wall, most often by establishing pneu-
moperitoneum or by the less frequently employed gasless technique.



Chapter 16 Abdominal Extraintestinal Surgery 137

Both laparoscopic techniques are described below. Laparoscopy is not
advisable in patients who have had multiple surgeries due to adhesion
formation. Laparoscopic procedures, when performed, should have the
same outcome as those performed by “open” laparotomy. For further
details regarding endoscopic surgery, see Chapter 8, pp. 99 to 102.

Procedure

A minimal infraumbelical incision is made after the table is moved into
Trendelenburg position. An insufflator needle, e.g., Verres needle
(with sheath), is inserted, angled towards the pelvis, and gently pushed
until it penetrates the peritoneum. The surgeon ascertains that the
position of the needle is correct; the needle is removed, leaving the
sheath in place. The surgeon attaches the Silastic® tubing to the sheath.
(The scrub person passed off the other end of the tubing earlier to the
circulator who attached it to the CO, source following draping,) Pneu-
moperitoneum is established.

The sheath is removed and the initial incision is made larger to
accommodate a 10- or 11-mm trocar. This disposable trocar (with its
sharp siliconized tip and sheath) is introduced; the tip automatically
retracts as the peritoneum is pierced. The trocar is removed; the sheath
(now an established port) is secured to the abdominal wall with incor-
porated screw threads. Stay sutures may be used to further secure the
port. A laparoscope is inserted through the port; the CO, line is
attached to the sheath. The laparoscope contains a (computer chip at
its distal end) camera that provides an image directly to the monitors.
Additional ports are placed under visual control using the telescopic
property of the laparoscope.

In the alternative Hasson technique to establish pneumoperi-
toneum, a mini skin incision is made; the deeper tissues are incised. An
Hasson trocar is inserted into the peritoneal cavity under direct vision
through this 1- to 2-cm incision. Interchangeable adaptors, i.e., pneu-
matic seals or reducers, prevent leakage of CO,. Initial insufflation
pressure begins at a low level between 5 and 7 mm Hg; pressure may
be increased to 12 to 15 mm Hg during the definitive procedure.

Following cither technique to perform laparoscopy, appropriate
intraabdominal maneuvers are made and the surgery is completed.
Pneumoperitoneum is released. The instruments and ports are
removed. The incisions are sutured closed. On occasion, a port may be
removed and its insertion defect enlarged to effect the extraction of a
large specimen or via a specialized port; e.g., LAP DISC™ or HAND-
PORT™ placed to accommodate the surgeon’s hand while maintaining
the pneumoperitoneum. The procedure is then referred to as laparo-
scopically assisted. The wound is closed by standard techniques.
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Complications that may arise (usually related to CO, pneumoperi-
toneum) include:

* Respiratory compromise and decreased venous return due to
the elevated intraabdominal pressure

* Subcutancous emphysema

* Hypercarbia with ensuing acidosis in patients with respiratory
compromise.

In trauma patients with lacerated vessels, gas emboli are a potential
risk, and if the diaphragm is injured, pneumothorax can be induced.
The effects of CO, on the fetus in pregnant patients are not completely
understood.

A gasless technique for laparoscopy employs a mechanical lifting
device to establish a working cavity. The advantages of this modality are
the following:

* avoids any potential physiologic ill effects of CO2
* may cost less

* avoids the need to maintain pneumatic seals

* permits the use of large instruments

* may reduce the formation of adhesions

Laparolift®, a special mechanized fan retractor with arms closed, is
introduced through a port under visualization. The retractor is usually
placed intraperitoneally, or when significant adhesions are anticipated,
into the immediate preperitoneal space. The retractor is attached to a
mechanical lifting arm previously secured to the table. The fan arms are
spread, and the retractor is mechanically elevated. A second fan retrac-
tor may be employed, if necessary, particularly in obese patients or to
expose the paracolic gutters. However, exposure may be limited to a
single area or quadrant, necessitating the repositioning of the fan retrac-
tors. Retraction of adjacent structures requires additional manual effort
or the gravity effects of Trendelenburg position (rather than the gaseous
pressure effect of pneumoperitoneum). Another retractor system has
been introduced employing one or two rods with shape memory alloy
(SMA) inserted through deep subcutaneous tissue singly or crisscrossed
and fixed to side table mounts. As indicated, this device does not pre-
clude the use of pneumoperitoneum. Accordingly, when advantageous,
the two techniques can be combined for alternate phases of a proce-
dure. In some approaches to inguinal herniorrhaphy, extraperitoneal
insufflation may be employed as well.

Preparation of the Patient

Antiembolitic hose are put on the legs, as requested. The patient is
supine with arms extended on padded armboards, or both arms may
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be padded and tucked in at the patient’s sides using the draw sheet.
During the procedure, the patient is placed in Trendelenburg position
to facilitate establishment of the pneumoperitoneum. Padded shoulder
braces are utilized. A small pillow may be placed at the lumbosacral
area, and another pillow may be placed under the knees to avoid strain-
ing the back muscles. All areas vulnerable to skin and neurovascular
pressure or trauma are padded. A Foley catheter may be requested. An
electrosurgical dispersive pad is applied.

Skin Preparation

Begin cleansing at the umbsilicus. Include area from the nipples to mid-
thighs and down to the table at the sides. For women, a vaginal prep
may be indicated and the bladder is drained with a straight catheter
(e.g., Robinson).

Draping

4 folded towels and a laparotomy sheet

Equipment

Padded shoulder braces

Sequential compression device with leg wraps, if requested
Forced-air warming blanket, if ordered

Monitors (1 or 2)

Insufflation device (CO,) v

Fiberoptic light source, e.g., Xenon™ 300 W

VCR

ESU

Suction

Pressure bag to facilitate irrigation (when done), optional
Laser, see safety precautions, p. 94 (optional)

CD burner

Printer

Camera console

Instrumentation

Limited procedures tray

Major procedures tray, available (used if procedure converted to
open procedure)

Verres needle

Trocars (5 mm, 10 or 11 mm, 12 mm, or Hasson)

Fiberoptic laparoscopes, with camera and cord, 30° and 0°

Reducers

Endoscopic instruments: dissectors, graspers, scissors (blunt and
sharp), electrosurgical suction-irrigator
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Multifire ligating clip applier, if requested

Loop sutures (e.g,, Endoloop®) , if requested

Intracorporeal suturing device with introducer sleeve, e.g., Endos-
titch®, if requested

Supplies

Antiembolitic hose

Small basin

Blades, (1) #10, (1) #15, (1) #11

Needle magnet or counter

Suction tubing

Electrosurgical cord

Silastic tubing (for insufflation)

Cystoscopy or similar straight tubing, e.g., K50; add 1000-ml bag
normal saline and three-way stopcock for irrigation

Loop ligation sutures, e.g., Endoloop and/or Endostitch (with
introducer sleeve), if requested

Multifire ligating clip applier, if requested

Fog reduction agent, e.g., FRED®, ELVIS™ (optional)

Endoscopic specimen retrieval bag, e.g., Endo Pouch™,
ENDOBAG"™, LAP-BAG™, LapSac®, GRABAG ™ (optional)

Hand port, e.g, LAP DISC, HANDPORT, Intromit™, Omni-
portTM, Dexterity Device™ for hand-assisted procedures, if
requested

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

Well-padded shoulder braces are secured to the table (to pre-
vent the patient from sliding off) when table is in Trendelen-
burg. The table is positioned this way to encourage organs to
slide cephalad; in this way, the danger of inadvertently punc-
turing an organ or vital structure is reduced.

* Prevent musculoskeletal injuries to personnel and the patient
by employing ergodynamic measures (see p. 51) when posi-
tioning the patient, as necessary.

* Ascertain that accessory equipment has been properly secured
onto the table to ensure patient safety.

* REMINDER: The circulator will assist the anesthesia provider
during the induction of anesthesia, e.g., during endotracheal
intubation (by applying pressure to the cricoid cartilage), or by
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injecting medications the anesthesia provider has prepared (at
his/her direction). For a description of the circulator’s role
during the administration of anesthesia, see p. 81.

The circulator connects and turns on the light source.
Circulator will turn on the VCR, if requested.

Circulator needs to recheck position of monitors to ensure that
they can be viewed easily.

Circulator connects remaining items (irrigation tubing, suction
tubing, and electrosurgical cord) after the team is in position
(to avoid tripping over the cords).

Check that equipment is appropriately plugged in before inves-
tigating that it (or one of its parts) is not working,

The circulator and the scrub person must familiarize them-
selves with the instrumentation used in laparoscopy and the
equipment on the laparoscopy cart. This should be done before
the patient is brought into the room.

The gas cylinder (tank) used for abdominal insufflation is veri-

fied to be CO,,.

The circulator is responsible for having adequate levels of CO,
in the tank (cylinder) prior to bringing the patient into the
room. There should be at least 250 psi of CO, pressure in the
tank before starting the procedure. If CO, is below that level,
the cylinder should be changed before the procedure begins.

All equipment (in working order) should be checked prior to
bringing the patient into the OR.

The circulator positions the two monitors after the patient is on
the table, as the gurney will have been removed (and located
out of the way).

Following the draping, the scrub person will pass off the end of
the CO, Silastic insufflation tubing, fiberoptic light cord (cable),
suction tubing, and electrosurgical cord to the circulator.

When the scrub person is unsure which end of the tubing,
cords, and cables to pass off to the circulator, he/she will
resolve any doubt by connecting the cords, etc., to their
respective instruments ahead of time and then disman-
tling the same before passing the item to the surgeon.

The circulator connects the CO2 insufflator tubing and adjusts
the insufflator pressure level. The beginning flow rate of CO,
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should be low (1 to 1.5 1/min) to effect a pressure of between
5 and 7 mm Hg; later, the flow rate is adjusted higher, as
directed by the surgeon.

* Scrub person keeps the lens of the laparoscope clean as neces-

sary, as well as the tips of the instruments.

¢ All fiber-optic instruments and light cables must be handled
with great care to avoid breaking the fragile light fibers.

* Most scopes cannot be autoclaved; they may be sterilized using
ethylene oxide, peracetic acid, or low temperature hydrogen
peroxide gas plasma; see pp. 42—44.

* NOTE: Nondisposable instruments may be flash-sterilized,
except the scopes; very few scopes are autoclaveable.

Steris 20™ (peracetic acid) solution system (most frequently
employed) may be used to sterilize instruments; the instrument
must be completely submerged for 12 minutes at 122°F to
131°F (50°C to 55°C) for specifications to be met; see p. 43.

* An endoscopic specimen pouch may be employed to obtain the
specimen, e.g., Endopouch, Endosac, ENDOBAG, LAP-BAG,
LapSac, GRABAG (optional).

* REMINDER: Prior to leaving the OR, the circulator assures
that the patient is properly positioned on the gurney, that all
tubings and lines are not kinked, and that measures necessary to
maintain the patient’s body temperature have been taken.

* REMINDER: The circulator accompanies the anesthesia
provider taking the patient to the PACU; he/she gives the
PACU perioperative practitioner a detailed intraoperative
report regarding the course of events of the patient in surgery.

Abdominal Herniorrhaphy

Definition

Repair of a musculofascial defect, through which various organs or tis-
sues may present.

(lassification

Inguinal (Direct and Indirect) and Femoral. The musculofascial defect is
in the groin, the herniated tissues presenting through the abdominal
wall medial to the deep inferior epigastric vessels (direct); or through
the deep inguinal ring and inguinal canal, emerging at the superficial
inguinal ring (indirect); or through the femoral canal (femoral).



Chapter 16 Abdominal Extraintestinal Surgery 143

Umbilical. ~ Within the umbilicus (or about the umbilicus: paraumbili-
cal); most often seen in children, pregnant women, or obese adults.

Epigastric. Defect in the abdominal wall between the xiphoid process
and the umbilicus through which fat protrudes.

Incisional (Ventral). A defect underlying the scar of a previous surgical
site in the abdomen through which viscera or fat may protrude.

Discussion

Hernias are cither reducible or irreducible, i.e., incarcerated. When the
contents of an incarcerated hernia become strangulated, compromising
the viability of entrapped tissue (leading to gangrenous changes), resec-
tion of the involved tissue or organ must be performed on an emergent
basis, in addition to the herniorrhaphy. If significant local sepsis is pres-
ent, the definitive hernia repair is delayed.

Herniorrhaphy may be done laparoscopically.

Procedures

There are several techniques that may be employed for each of these
hernia types. Usually an incision is made over the site of the defect. Both
blunt and sharp dissection are employed to expose the hernia sac and
the surrounding musculofascial defect. With incisional hernias, the peri-
toneal cavity may be entered. The hernia sac may be allowed to retract;
it is sutured over (imbricated) or excised. The musculofascial defect
may be closed, employing a wide variety of techniques (including mobi-
lization of fascial flaps and anchoring tissue to adjacent ligaments, e.g.,
Cooper’s ligament), suture materials, and, often, a mesh-type prosthe-
sis. A fibrin sealant (e.g., Tisseel VH'" or Tissicol ') may be employed to
prevent mesh migration. Staples (ProTack™) may also be used for this
purpose. The employment of mesh potentially allows for a tension-free
repair. The subcutaneous tissue and skin are approximated.

Preparation of the Patient

Antiembolitic hose may be put on the legs, as requested. The patient is
supine with the arm on the affected side extended on a padded arm-
board. The opposite arm is padded and tucked in at the patient’s side
with the draw sheet. A pillow may be placed under the sacrum and/or
under the knees to reduce muscle strain on the back and pressure on
tissues. Pad all bony prominences and areas vulnerable to skin and neu-
rovascular pressure or trauma. Apply electrosurgical dispersive pad.
When local anesthesia is administered and an anesthesia provider is not
required, a perioperative RN, in addition to the circulator, must be
present to monitor the patient
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Skin Preparation

Inguinal and Femoral.  Begin at the inguinal region on the affected side,
extending from just below the nipples to mid-thighs (including a wide
margin beyond the midline) and down to the table on the affected side;
external genitalia are prepped last; check with surgeon regarding a
vaginal prep for a female.

Umbilical. Begin at the umbilicus, extending from the nipples to
upper thighs and down to the table at the sides.

Epigastric. Begin at the midline, extending from the nipples to the
upper thighs and down to the table at the sides.

Incisional.  Begin at the site of previous incision; prep widely enough
to allow for a generous operative field; ask surgeon for parameters
(when in doubt).

Draping

4 folded towels and a laparotomy or transverse sheet

Equipment

Sequential compression device with leg wraps, if requested
Forced-air warming blanket, if requested
ESU

Instrumentation

Basic/Minor procedures tray
Self-retaining retractor (e.g., Adson)
Ligating clip appliers, e.g., Hemoclip appliers, assorted sizes

Supplies

Antiembolitic hose

Basin set

Blades, (2) #10 and (1) #15

Needle magnet or counter

Penrose drain, small, /" for retraction, optional

Dissectors (e.g., peanut, Kittner sponges)

Electrosurgical pencil and cord with holder and scrape pad

Ligating clips, e.g., Hemoclips, assorted sizes

Mesh, e.g., Marlex™, Gor-Tex ", Surgiprow, or PreFix Plugm, as
requested

Fibrin scalant/tissue glue to secure mesh, e.g., Tisseel VH, Tissi-
col, optional

Stapler with staples (e.g., ProTack), if requested
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Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

* A small Penrose drain (used to isolate the spermatic cord) is
moistened in saline and passed on a Pean clamp.

¢ Synthetic meshes, secured with and without staples, e.g., Mer-
silene, Marlex, Gor-Tex, or Surgipro Prolene Hernia System,
are often used to repair hernia defects, recurrent hernias, or
large ventral defects.

¢ A fibrin sealant, acting as a tissue glue, e.g., Tisseel VH or Tissi-
col, may also be used for the purpose of stabilizing the mesh.
Do not open package until it is requested by the surgeon as
these items are expensive.

* When an anesthesia provider is not required, see the perioper-
ative RN’s responsibilities in monitoring the patient, p. 58.

¢ Keeping a medicolegal record of the patient’s vital signs and
blood pressure is mandatory for the perioperative RN moni-
toring the patient; see responsibilities for the RN administering
analgesia and conscious sedation, p. 74; see the Analgesia and
Conscious Sedation Record, p. 76.

* Dissectors (peanut sponges, Kittner sponges) are included in
the sponge count.

Laparoscopic Groin Herniorrhaphy

Definition

Repair of an inguinofemoral musculofascial defect employing laparo-
scopic technique.

Discussion

The techniques of “open” hernia repair are performed without viola-
tion of the abdominal cavity, often under local anesthesia. However,
Laparoscopic Herniorrhaphy is frequently employed, usually as an
outpatient procedure.

The advantages of a laparoscopic hernia repair over “open” hernia
repair are:

* Reduction of pain

* Smaller incisions with less tissue manipulation and dissection
* A more rapid return to normal activity

* May result in fewer recurrences
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The disadvantages of the laparoscopic approach include:

* Need for general anesthesia

* A lack of long-term follow-up data

* The cost of instrumentation must be weighed against other eco-
nomic factors

Procedure

The table is positioned in Trendelenburg, Following the establishment
of a pneumoperitoneum, a 10- or 11-mm laparoscope is inserted
through the umbilical port and the abdomen is inspected. Second and
third 10- or 11-mm ports are created, lateral to the rectus sheath at
the level of the umbilicus on the side of the defect. Both inguinal
rings are examined for hernias. Commonly employed is the transab-
dominal approach to the preperitoneal space (TAPP). A discrete
hernia sac, if present, is retracted out of the inguinal canal, and a seg-
ment is excised. Peritoneal flaps are developed by blunt dissection.
Care is taken to avoid injury to the spermatic vessels and vas deferens
in the male. Mesh (e.g., Marlex, Gor-Tex Surgipro, etc.) may be
secured with staples (e.g., ProTack) or tissue glue to cover the
hernia defect. The Gor-Tex patch although expensive, is impregnated
with an antimicrobial agent, resulting in a decreased rate of infection).
Slits are made in the mesh for the epigastric vessels and the sper-
matic cord. Some surgeons staple mesh into the surrounding rim
of the abdominal wall as a reinforcement to the repair. Care is
again taken to avoid injury to the spermatic vessels, vas deferens,
and the epigastric and iliac vessels. The pneumoperitoneum is
relaxed. The peritoneal flaps are then stapled together to cover the
mesh (and, also, as an attempt to prevent adhesion formation to
the bowel). The employment of mesh potentially allows for a tension-
free repair. Some authorities advocate a contralateral repair despite
the absence of a frank hernia.

The peritoneal cavity may be flushed with copious amounts of
Ringer’s Lactate or normal saline to aid in the prevention of adhesion
formation. Hemostasis is verified. The peritoneum is completely
deflated. Others may repair indirect, direct, and recurrent inguinal
hernias extraperitoneally with insufflation of CO, into the preperi-
toneal space, or by employing a lubricated inflatable balloon to provide
exposure. The ports are removed, and the incisions are closed.

Preparation of the Patient

Antiembolitic hose may be put on the legs, as requested. The patient is
supine; the arms may be extended on padded armboards. A pillow may
be placed under the sacrum and/or under the knees to avoid straining
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the back muscles. Pad all bony prominences and areas vulnerable to
skin and neurovascular pressure or trauma. The table will be placed in
Trendelenburg to facilitate the establishment of pneumoperitoneum.
An electrosurgical dispersive pad is applied. A Foley catheter is not
routinely inserted.

Skin Preparation

Begin at the groin on the affected side, extending from just below the
nipple to mid thigh (on the affected side), well beyond the midline on
the unaffected side and down to the table on the affected side.

Draping

Folded towels and a laparotomy sheet

Equipment
Padded shoulder braces

Forced-air warming blanket, if requested
ESU

Suction, optional (infrequently used)
Fiberoptic light source, e.g., Xenon 300 W
Video monitor

VCR

CO, insufflator

Pressure bag, optional

Hydraulic dissector generator, when requested
CD burner

Printer

Camera console

Instrumentation

Limited procedures tray

Basic/minor procedures tray (available, in case procedure con-
verted to open)

Verres needle

Trocars, 5 mm, 10 or 11 mm, and 12 mm

Fiberoptic laparoscopes, 30° and 0°, with camera and power cord

Reducers

Endosurgical instruments: dissectors, graspers (Babcock,
Allis clamps), scissors (blunt), sharp scissors (straight, micro),
double-action shears, and electrosurgical dissector

Multifire ligating clip applier, optional

Loop sutures (e.g., Endoloop), optional

Suturing device (with introducer sleeve) e.g. Endostitch, optional, for
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Stapler (endostapler with self-contained staples), e.g., ProTack, as
requested

Hydraulic dissector handpiece (laparoscopic) and cord with a vari-
ety of tungsten blades and scissors, optional

Supplies

Antiembolitic hose

Small basin set

Blades, (1) #10, (1) #15, (1) #11

Needle magnet or counter

Fog reduction agent, e.g., FRED, ELVIS

Suction tubing

Electrosurgical cord

Silastic tubing (for insufflation)

Cystoscopy or similar straight tubing, e.g., K50; add 1000-ml bag
normal saline and three-way stopcock (for irrigation)

Mesh, Marlex, Gor-Tex, or Surgipro, or PreFix

Plug (prosthesis made of Marlex mesh), as requested

Fibrin scalant/tissue glue to secure mesh, e.g., Tisseel VH, Tissi-
col, optional

Stapler with self-contained staples, e.g. EndoTack®, optional

Special Notes

* Apply Special Notes from Abdominal Laparoscopy, p. 140,
as indicated.

Cholecystectomy

Definition

Excision (removal) of the gallbladder.

Discussion

Cholecystectomy may be performed to treat chronic or acute
cholecystitis, with or without cholelithiasis, or to resect a malignancy.

Related Procedures Include:

Cholecystotomy.  The establishment of an opening into the gallbladder
to allow for drainage of bile from the organ (gallbladder) and removal
of stones. A catheter (e.g., Foley, Pezzer, or Malecot) is placed in the
gallbladder to establish external drainage (cholecystostomy). This is
performed when the patient cannot tolerate cholecystectomy.

Choledochoscopy.  The insertion of a choledochoscope into the common
bile duct to directly visualize the duct or to facilitate stone extraction.
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Choledochotomy. The opening of the common bile duct to remove
choledocholiths (gallstones). It is performed to relieve choledo-
cholithiasis or otherwise drain an obstructed common bile duct.
Drainage is usually established by placing a T-tube in the common bile
duct (choledochostomy).

Procedure

The incision is right subcostal, right paramedian, or midline. The
abdominal cavity is entered in the usual manner. The gallbladder is
grasped (generally with a Pean clamp). The cystic duct, cystic artery,
and common bile duct are exposed. The surgeon must be aware of
anomalies of these structures. The cystic artery is clamped (using two
right-angle clamps) and ligated with a suture passed on a long instru-
ment or by clips (e.g., Hemoclips), as is the cystic duct. The gallblad-
der is mobilized by incising the overlying peritoneum and after local
dissection is removed. The underlying liver bed may be reperitoneal-
ized. A drain (e.g., Jackson-Pratt"') may be employed exiting a stab
wound and secured to the skin with a stitch. The wound is closed in lay-
ers. The skin is closed with interrupted stitches, tapes, or skin staples.

For cholangiogram, the x-ray performed to demonstrate the
anatomy and any abnormalties of the extrahepatic bilary tract prior to
the ligation of the cystic duct. A catheter is passed through the stump of
the cystic duct into the common bile duct. A suture or special cystic duct
clamp secures the catheter. Prior to taking x-ray films, all extrancous
metal clamps and retractors are removed from the field. The catheter is
tested with saline for leakage, and then radiopaque dye is injected. X-
rays are taken. The catheter is removed, and the cystic duct is ligated.

For choledochotomy and choledochoscopy, the common
bile duct is exposed, and traction sutures are placed. A longitudinal
incision is made in the duct, and a variety of stone-removing forceps,
scoops, and irrigation and balloon or mushroom catheters may be
employed to explore for and extract stones either proximally (hepatic
bile ducts) or distally (common bile duct). A choledochoscope may
also be employed. Further cholangiograms may then be taken. The
duct is usually closed over aT-tube drain.

Ultrasonography is a technique that utilizes a hollow ultra-
sound probe that is inserted into the common bile duct to transmit
high-frequency sound waves that fragment the stones. The abdominal
cavity may be irrigated with warm saline to enhance the sound waves.

An Nd:YAG laser fiber or pulsed dye laser may also be used via
choledochoscope to fragment the stones and to facilitate their removal.

Cholelithotripsy, performed in the lithotripsy suite, is a nonin-
vasive technique that utilizes high-energy shock waves to fragment the
stones. The pulverized stones are then passed through the common bile
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duct. Ursodiol (deoxycholic acid), taken by mouth, may be prescribed
for the patient following lithotripsy to help dissolve the stone frag-
ments. For an explanation of extracorporeal shock wave lithotripsy

(ESWL), see p. 430.

Preparation of the Patient

Antiembolitic hose may be put on the legs, as requested. The patient is
supine; both arms may be extended on padded armboards. A pillow
may be placed under the sacrum and/or under the knees to avoid
straining back muscles. Some surgeons position the patient with a roll
under the right upper flank, which facilitates visualization for the
cholangiogram, by “separating” the biliary tree from the spine. Pad all
bony prominences and areas vulnerable to skin and neurovascular pres-
sure or trauma. A preliminary x-ray (“scout”) film may be taken to
ensure correct placement of the cassette. A nasogastric tube may be
inserted by the anesthesia provider. A Foley catheter is not routinely
placed. An electrosurgical dispersive pad is applied.

Skin Preparation

Begin at the intended site of incision, either right subcostal (most fre-
quently used), right paramedian, or midline, extending from the axilla
to the pubic symphysis and down to the table on the sides.

Draping

4 folded towels and a laparotomy sheet

Equipment
Folded blanket or pad (for positioning)

Sequential compression device with disposable leg wraps, if
ordered

Suction

ESU

Ultrasound generator, if requested

Laser (e.g., Nd:YAG laser fiber or pulsed dye) when
requested; see mandatory safety precautions, pp. 94-98.

Instrumentation

Major procedures tray

Long Metzenbaum scissors

Hemoclip or other ligating clip appliers (various sizes and lengths)

Biliary tract tray (for common duct exploration)

Choledochoscope when requested; if unavailable, a ureteroscope
or small cystoscope may be substituted
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Supplies

Antiembolitic hose

Basin set

Blades, (2) #10, (1) #15, or (1) #11

Suction tubing

Hemoclips or similar ligating clips (various sizes)

Electrosurgical pencil and cord with holder and scrape pad

Needle magnet or counter

Dissectors (e.g., peanut or Kittner sponges)

Drains, e.g., Penrose 1” or suction drain (e.g, Jackson-Pratt or
Hemovac""), optional

T-tubes (if choledochotomy is done)

Mushroom-tipped (retention) catheters, e.g., Pezzer or Malecot,
available

Culture tubes, one aerobic and one anaerobic

Hemostatic agent, e.g., Surgicelm, Helistat"", Thrombostat™",
Avitene ", available

For Cholangiogram, Add

Catheter (surgeon’s preference)

Radiopaque dye, e.g,, HypaqueTM or Renografin 60™ diluted to
half strength (labeled as such)

Small basins, one for saline and one for dye

Biliary tract tray

Sterile marking pen and labels

Syringes, 2 3550 ml conical tipped or Luer lok to connect to dye
catheter

K50 polyethylene cystoscopy tubing or surgeon’s preference and
three-way stopcock

For Choledochoscopy, Add

Flexible fiber optic choledochoscope (when unavailable, use rigid
ureteroscope or small cystoscope) and cord with accompany-
ing instrumentation such as suction, stone retrieval basket,
etc. and equipment such as light source

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

* When the circulator reviews patient allergies with the patient,
he/she ascertains that the patient has no history of allergy to
radiopaque dye.

¢ If the patient is cold, offer a warmed blanket. Do not use a
forced-air blanket, as a forced-air warming blanket or
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hyper/hypothermia blanket or mattress pad interferes with the
X-ray image.

Circulator must advise x-ray department in advance that x-rays
will be taken.

A “scout” film will be taken before surgery begins to ensure
correct positioning.

It is imperative that the patient be positioned over the correct
area on the table to ensure accurate visualization of the biliary
tract when the x-ray is taken.

All medications, dyes, etc., on the operating field must be
labeled. Scrub person should use a marking pen on labels to
identify all solutions. All medication containers should be kept
in the room until the completion of the procedure. Follow all
safety precautions to avoid medication errors; see pp. 30-31.

Instruments used on the gallbladder are isolated in a basin (con-
sidered contaminated).

Use a small basin to accept the specimen.

Aerobic and anaerobic cultures may be taken of the bile or gall-

bladder bed.

Scrub person needs to have a right angle clamp (Mixter) avail-
able throughout the dissection of the biliary tree.

When cholangiogram is anticipated, the scrub nurse should
prepare the necessary supplies in advance.

Usually a stab wound is made in the cystic duct using a #11
blade. The incision is extended with Potts’ scissors.

Anticipate a common duct exploration if stones are seen (on x-
ray). Stones are removed with Randall stone forceps, malleable
scoops, dilators, baskets, Fogarty catheters, etc.

Have T-tubes available following common duct exploration.
One syringe is filled with saline, and a second syringe is filled with
radiopaque dye diluted to half strength (labeled accordingly).
Scrub person takes care to make certain that the saline or dye
filled cholangiogram catheters are devoid of air bubbles (which
can be confused for calculi).

Both basins and syringes must be labeled to avoid confusion and
to ensure successful x-ray exposures.

Observe x-ray precautions when films are taken; see p. 52.
Cover (to protect) the surgical field with a sterile towel when
x-rays are taken.
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* If surgical team members are to remain in the room during x-
ray exposure, they should don a chest/abdominal protective

shield before scrubbing.

* A protective facial shield is suggested for those scrubbed to
avoid inadvertent splashing of contaminated fluids onto mucous
membranes and eyes.

Laparoscopic Cholecystectomy

Definition
Endoscopic excision of the gallbladder.

Discussion

Cholecystectomy, performed laparoscopically, is the preferred treat-
ment for symptomatic gallstones unless the patient is extremely obese,
there are excessive adhesions (related to a previous surgery, recurrent
attacks of cholecystitis, etc.), or ductal or vascular anomalies exist. If
unexpected pathology is encountered, if acute inflammation distorts
normal tissue planes, or if there is excessive bleeding or surgical injury,
the laparoscopic procedure is promptly converted to “open” laparotomy.

Procedure

Pneumoperitoneum is achieved. A 10- or 11-mm trocar (with sheath)
is inserted infraumbilically and removed after the sheath is secured. A
laparoscope is introduced; it may be removed and reinserted via a sub-
sequently placed port. The abdomen is explored. A subxiphoid trocar
is inserted and port established. The patient’s right side is rotated ante-
riorly 15 to 20°. A third trocar is inserted and a port established in the
right anterior axillary line halfway between the iliac crest and the
twelfth rib. A locking grasping forceps is introduced through this port,
seizing the fundus of the gallbladder and distracting it until the hilum
can be seen; local dissection of fat or adhesions may be necessary to
achieve visualization of the gallbladder prior to this mancuver. A fourth
trocar may be inserted and port established 2 to 3 cm below the right
costal margin just medial to the shaft of the grasper (holding the gall-
bladder). Following appropriate dissection, the hilum of the gallblad-
der is visualized, including the cystic duct and the cystic artery. The
cystic artery is divided between clips. A clip is placed on the proximal
portion of the cystic duct and just proximal the junction of the cystic
duct and common bile duct and the cystic duct divided unless a
cholangiogram is to be performed, after which the distal cystic duct is
clipped close to the junction with the common bile duct.
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Cholangiogram.  The cystic duct is incised as close to the gallbladder as
possible. A cholangiogram catheter is inserted (with or without prior
placement of a guide wire) and clipped or held in place with a cholan-
giogram clamp. Saline may be injected into the catheter to verify
patency. Radiopaque dye (diluted to half strength and labeled accord-
ingly) is injected after the patient is repositioned, as necessary. X-rays are
obtained or fluoroscopy or ultrasonography is performed. The cholan-
giogram catheter is then withdrawn and the distal cystic duct clipped.

Choledochoscopy. The cystic duct is pneumatically dilated, through
which the common bile duct is cannulated with a choledochoscope or
ureteroscope. A guide wire is passed via the cystic duct, and the chole-
dochoscope is advanced over the wire. An endoscopic stone basket may
be used to retrieve calculi. If the stone is too large to have been
removed via the cystic duct, lithotripsy of the stone may be employed
using a mechanical, electrical, or laser energy source (crushing for-
ceps, electrohydraulic lithotripter, or pulse-dye laser). The distal por-
tion of the cystic duct is clipped after the instrumentation is
withdrawn. Limitations of choledochoscopy exist due to the size of the
instruments. Postoperatively, extraction of remnants of calculi may be
facilitated by endoscopic retrograde cholangiopancreaticography
(ERCP), including duodenal papillary sphincterotomy.

Some surgeons may perform “duct” choledochotomy, i.c., by
direct incision into the common bile duct. (As indicated, the proce-
dure may require conversion to open laparotomy to correct the com-
mon duct pathology.) The cystic duct is then ligated and divided. The
neck and the fundus of the gallbladder are freed from the liver bed
using either monopolar electrosurgery or laser dissection. (Before the
gallbladder is completely detached, the area may be irrigated to expose
and cauterize sites of bleeding in the liver bed.) A closed suction drain
may be passed through the lateral port in an appropriate position and
secured to the skin. When the gallbladder is freed of its attachments,
bile and small stones may be aspirated to facilitate its extraction. If
very large stones are encountered, the umbilical incision is extended
and the gallbladder is removed directly through a large (18-mm) port.
Hemostasis is achieved, and the incisions are closed following the
release of the pneumoperitoneum.

Preparation of the Patient

Antiembolitic hose may be put on the legs, as requested. The patient is
positioned supine with both arms extended on padded armboards. A
standard table with an x-ray cassette in place or an image intensifier in
conjunction with a C-arm or fluoroscopy may be used for film taking.
A padded footboard and shoulder braces are secured to the table. An
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clectrosurgical dispersive pad is placed. A pillow may be placed under
the sacrum and/or the knees to prevent strain on back muscles. Pad all
bony prominences and areas vulnerable to skin and neurovascular pres-
sure or trauma. Neither a nasogastric tube nor a Foley catheter is rou-
tinely requested. The table is placed in Trendelenburg at 5 to 10° to
establish pneumoperitoneum and then in reverse Trendelenburg at 10°
to 20° to allow the abdominal viscera to gravitate inferiorly, away from
the gallb]adder. The table may also be rotated slightly to the left to

increase exposure of the gallbladder and cystic duct.

Skin Preparation

Begin at the midline and extend from level of the axilla to the pubic
symphysis and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Padded shoulder braces
Padded footboard
Sequential compression device with leg wraps, as requested
Suction
ESU
Fiber optic light source (e.g., Xenon 300 W)
Video monitors (2)
VCR
CO, insufflator
Nd:YAG or other laser, as requested
Pressure bag to facilitate irrigation
Cavitron™" or other lithotripter (infrequently used)
CD burner
Printer
Camera console

Instrumentation

Basic/Minor procedures tray

Major tray (available)

Biliary tract tray (available)

Choledochoscopy tray (available)

Verres needle

Hasson trocar (available)

Reducer caps

Fiber optic laparoscopes (2), 0° and 30°, with camera and cord
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Endoscopic instruments: clectrosurgical suction-irrigator;
dissector clamps (two); electrosurgical right-angle hook suc-
tion (L shaped); electrosurgical J-hook with spatula tip; Bab-
cock clamps, (two) 5 mm, (two) 10 mm; Allis clamps (two);
scissors (micro, straight); Metzenbaum double-action shears;
cholangiography clamp (with nipple for guide wire), several
types available; Maryland clamp (almost right angle); stone
basket or three-prong grasper; stone-crushing forceps; and fan
retractors (two), optional

Multifire ligating clip applier (with self-contained clips)

Loop sutures, e.g., Endoloop (for ties)

Supplies

Antiembolitic hose

Basin set

Blades, (2) #10, (1) #15, (1) #11

Needle magnet or counter

Electrosurgical cord

Suction tubing

Silastic tubing for insufflation

Cystoscopy or similar straight tubing, e.g., K50; add 1000-ml bag
normal saline and three-way stopcock for irrigation

Guide wire (e.g., 0.035 mm)

Fog reduction agent, e.g., FRED, ELVIS

Loop sutures (for ties), e.g., Endoloop

Catheter, e. g.,Taut®, #5 ureteral

Catheter, open-ended, e.g., Karlan™

Culture tubes (acrobic, anacrobic)

Luer lok syringes, 35 ml (2), for cholangiogram

Radiopaque dye (e.g., Renographin 60 mixed half strength with
normal saline)

Labels and sterile marking pen to label medications, dyes, etc.

Endoscopic specimen retrieval bag, Endo Pouch, ENDOBAG,
LAP-BAG, LapSac, GRABAG (optional)

Hemostatic agent, e.g., Thrombin, Surgicel, Avitene, cryoprecipitate

Ductal dilating balloon catheter (e.g., 7 Fr. available)

Special Notes
* Apply Special Notes from Abdominal Laparoscopy, p. 140,
and Cholecystectomy, p. 151, as indicated.

* When the circulator reviews patient allergies with the patient,
he/she ascertains that the patient has no history of allergy to
radiopaque dye.
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* When patient is cold, offer warmed blanket. As x-rays may be
taken, do not use a forced-air blanket or hyper/hypothermia
blanket or mattress pad (may interfere with x-ray visualization).

¢ Whenever possible, fluoroscopy is used, as the image is immedi-
ately available to view findings. An image intensifier-compatible
OR table may be used; however, if unavailable, place x-ray cas-
sette in a standard table (ahead of time) to be used with a C-arm.

* A lithotripter, e.g., Cavitron, is infrequently requested for
stone crushing; it must be planned for and set up in advance.

* When a laser (e.g., Nd:YAG or pulsed dye) is used, laser safety
precautions must be observed; see pp. 94-98.

¢ Some surgeons use 5000 U Heparin in 1 liter of 0.9% (normal)
saline for irrigation.

¢ Circulator will notify x-ray department when cholangiogram is
anticipated.

* Scrub person takes care to make certain that the saline or dye
filled cholangiogram catheters are devoid of air bubbles (which
can be confused for calculi).

* The scrub person needs to drape the C-arm, when used. A drape
may also be used to cover the x-ray screen to block the light.

* Circulator will turn off the power source to the laparoscopic
camera during the cholangiogram.

¢ Following the cholangiogram, the circulator reconnects the
ESU and other necessary equipment.

Drainage of Pancreatic Cyst (Pseudocyst)

Definition

Internal drainage of a pseudocyst is performed by anastomosing the
cyst wall to an adjacent hollow viscus (stomach, duodenum, jejunum)
or, less frequently, by external drainage or marsupialization.

Discussion

A pseudocyst of the pancreas is so named because this “cyst” does not
have an epithelial lining, as does a true cyst. These cysts develop sec-
ondary to pancreatic trauma or acute pancreatitis in which pancreatic
fluid and/or blood have been encased in adhesions that later form the
cyst wall. As the cyst often contains pancreatic enzymes, internal
drainage is preferable to external drainage to avoid external fistula for-
mation and excoriation of the skin. Laparoscopic approach is usually
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preferred. These pseudocysts may be drained into a Roux-en-Y jejunal
loop, the duodenum, or the stomach.

Procedure

A vertical or transverse incision is made. The cyst is identified and
anastomosed to an adjacent abdominal viscus (organ). An incision is
made into the anterior wall of a hollow viscus (e.g., stomach) to gain
access to the posterior wall to which the anastomosis is made. Prior to
suturing the cyst, the contents are aspirated to facilitate the anastomo-
sis and to avoid spillage of pancreatic fluid into the operative field.
After the anastomosis is completed, the anterior gastric wall is closed.
If biliary tract disease is responsible for the pancreatitis, a concomitant
biliary tract procedure is performed (e.g., cholecystectomy with com-
mon bile duct exploration (see p. 148). A drain may be placed and
secured to the skin. The abdomen is closed in layers.

Preparation of the Patient

Apply antiembolitic hose, as requested. The patient is supine; arms
may be extended on padded armboards. A pillow maybe placed under
the sacrum and/or the knees to avoid straining back muscles. All bony
prominences and areas prone to skin and neurovascular pressure or
trauma are padded. An electrosurgical dispersive pad is applied.

Skin Preparation

Begin at the intended site of incision (vertical or transverse) extending
from nipples to upper thighs and down to the table at the sides.

Draping

Folded towels and a laparotomy or transverse sheet (depending on
incision)

Equipment

Sequential compression device with leg wraps, as requested
Forced-air warming blanket, as requested
ESU

Suction

Instrumentation

Major procedures tray
Biliary tract tray (available)
Hemoclip or other ligating clip appliers (variety of sizes and lengths)
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Supplies

Antiembolitic hose

Basin set

Electrosurgical pencil and cord with holder and scratch pad
Suction tubing

Foley catheter, if requested

Antibiotic irrigation, optional

Blades, (2) #10 and (1) #15

Ligating clips, e.g., Hemoclips (small, medium, large)
Umbilical tapes

Dissectors (e.g., peanut or Kittner sponges)

Special Notes

* Apply Special Notes from Cholecystectomy, p. 151, as indi-
cated.

¢ The trocar (on the biliary tract tray) can be used to attach the
suction tubing to aspirate the cyst.

¢ The Poole suction may be employed to suction out the antibi-
otic irrigation.

¢ Umbilical tapes and dissector sponges are included in the
sponge count.

Pancreaticoduodenectomy (Whipple Procedure)

Definition

Removal of the head of the pancreas, the entire duodenum, the very
proximal portion of the jejunum, the distal third of the stomach, and
the distal half of the common bile duct, with the reestablishment of
continuity of the biliary, pancreatic, and gastrointestinal tracts.

Discussion

Pancreaticoduodenectomy (Whipple Procedure) is usually performed
for regional malignancy or benign obstructive chronic pancreatitis.
Pancreaticoduodenectomy can be performed laparoscopically.

Procedure

Approach is through a transverse, midline, or paramedian incision. The
operability of the findings is assessed. The distal stomach, extra-hepatic
biliary tract, head of the pancreas, and duodenum are mobilized. The
distal stomach, the distal common bile duct, and the neck of the pan-
creas are resected. A total pancreatectomy, splenectomy, cholecystec-
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tomy, and vagotomy may be included. If the tumor has invaded the base
of the mesocolon, portal vein, aorta, vena cava, or superior mesenteric
vessels, this procedure is abandoned and a lesser procedure, usually a
bypass (of the biliary tree and/or stomach), will be performed. Pallia-
tive double bypass may also be performed for unresectable pancreatic
tumors. The proximal end of the jejunum is anastomosed to the distal
pancreas (when proximal pancreatectomy, only, is performed). The
common bile duct is anastomosed to the jejunum in end-to-side fash-
ion. The distal stomach is anastomosed to the jejunum, also in end-to-
side fashion. Stapling devices may be utilized in mobilizing and
transecting multiple blood vessels and in the transection of the stom-
ach and the gastrojejunal anastomoses. Various plastic stents may be
placed in the biliary or pancreatic anastomosis. A fibrin sealant may be
applied to suture lines. The wound is drained. The drain is secured with
a stitch, and the abdomen is closed in layers.

Preparation of the Patient

Apply antiembolitic hose, as requested. The patient is supine; arms
may be extended on padded armboards. A pad or pillow may be placed
under the sacrum and/or the knees to avoid strain on back muscles. All
bony prominences and areas prone to skin and neurovascular pressure
or trauma are padded. The anesthesia provider inserts a nasogastric
tube. A Foley catheter is inserted. An electrosurgical dispersive pad is

applied.

Skin Preparation

Begin at the intended site of the incision (transverse, midline, or para-
median), extending from nipples to upper thighs and down to the table
at the sides.

Draping

Folded towels and a laparotomy or transverse sheet (depending upon
incision)

Equipment

Sequential compression device with leg wraps (disposable), as
requested

Forced-air warming blanket, as requested

ESU

Suction

Scales (2) for weighing sponges

Blood pump and blood warmer, available
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Instrumentation

Major procedures tray

Biliary tract tray

Gastrointestinal procedures tray

Long instruments tray (available)

Balfour or other large self-retaining retractor (e.g., Bookwalter)
Harrington retractors

Hemoclip, or other ligating appliers (variety of sizes and lengths)

Supplies

Antiembolitic hose

N/G tube to the anesthesia provider, as requested

Foley catheter with urimeter and continuous drainage unit, as
requested

Basin set

Electrosurgical pencil and cord with holder and scratch pad

Suction tubin

Blades, (2) #10 and (1) #15

Hemoclips or similar ligating clips, variety of sizes and lengths

Dissectors (e.g., peanut or Kittner sponges)

Needle magnet or counter

Drains, for retraction (e.g., 1” Penrose) and suction drain for
wound drainage (e.g., Jackson-Pratt or Hemovac)

Umbilical tapes

Disposable automatic stapler (for closure of gastric pouch), e.g.,, TA™

Disposable linear stapler with cutter, e.g., GIA™ and staple car-
tridgcs (note various sizes, parameters, etc.) for gastrotomy,
as requested

Stent, e.g., Gianturco Z™ or Wallstent™

Fibrin sealant/glue, e.g., Tissucol or Tisseel VH (optional)

Disposable skin and fascia stapler, e.g,, DFS™, or skin stapler, e.g,,
DSS™, or skin suture, as requested

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

¢ The circulator must verify with blood bank that the correct
number of units (of blood or blood products) are ready and
available as ordered.

¢ The circulator assists the anesthesia provider in verifying the

numbers on the units (of blood or blood products), comparing
them to the patient identification number.
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The circulator prepares intravenous (IV) tubing, blood warmer,
and blood pump, as requested by the anesthesia provider.

The circulator may insert an intravenous (IV) line as requested
by the anesthesia provider (according to hospital policy).

REMINDER: After the peritoneal cavity has been entered,
warm, moist lap sponges are used.

Do not open any disposable stapling devices, etc., until surgeon
requests exact size and type, as they are expensive.

Weigh sponges to determine fluid loss replacement. To weigh
sponges, two scales are used: one for raytec sponges and one for
lap pads. To weigh sponges, calculate the weight of the dry

sponge and set the scale to 0 after weight adjustment.

An accurate record of the amount of irrigation used also helps
to determine fluid loss replacement.

The scrub person may want to receive the large specimen in a
basin.

Keep all soiled instruments isolated in a basin.

Umbilical tapes and dissector sponges (e.g., peanuts, Kittner)
are included in the sponge count.

Record the insertion of a stent (name and type), in the Peri-
operative Record in the Intraoperative Record section.

The stent information may be recorded in the hospital log

book, according to hospital policy.

REMINDER: A protective face shield is suggested for those
scrubbed to avoid inadvertent splashing of contaminated fluids
onto mucous membranes and eyes.

REMINDER: The circulator accompanies the anesthesia
provider to the PACU and gives the PACU perioperative prac-
titioner a detailed report regarding the course of intraoperative
events during the patient’s surgery.

The PACU perioperative practitioner monitors the patient, tak-
ing extra care to monitor vital signs and blood pressure, to
observe the appearance of dressing sponges and blood loss, and
to observe the patient for signs of hemorrhage.

Pancreatectomy

Definition

Removal or excision of a portion of or the entire pancreas.
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Discussion

Partial pancreatectomy usually refers to the removal of the tail por-
tion of the pancreas. The extent of the procedure performed depends
on the site and nature of the lesion. Indications for pancreatectomy
include ductal obstruction, pancreatic stones, pancreatic cysts,
trauma, benign or malignant tumors, and endocrine tumors. If total
pancreatectomy is performed for benign discase or a malignancy
restricted to a very distal portion of the pancreas, a small portion at
the head of the pancreas may remain attached to the duodenum along
with the common bile duct. When the entire pancreas including the
head is to be removed, see Pancreaticoduodenectomy, p. 159. In
cases where the distal pancreatic duct is obstructed by calculi, a longi-
tudinal incision into the distal duct is made, the calculi removed, and
the jejunum anastomosed to the distal pancreas (Peustow procedure).
Pancreatectomy may be performed laparoscopically.

Procedure

A transverse, midline, or right paramedian incision is made. The abdomen
is explored. If total pancreatectomy is to be performed, see Pancreatico-
duodenectomy, p. 159. If only the distal portion of the pancreas is
removed, the pancreas is mobilized by dissecting it from its numerous
vascular attachments. The gland is transected at the appropriate level and
the distal end of the proximal portion of the pancreas is oversewn; an
omental patch may be employed. The operative site is usually drained.
The drain is secured with a stitch, and the wound is closed in layers.

For Preparation of the Patient, Skin Preparation, Draping,
Equipment, Instrumentation, Supplies, and Special Notes, see
Pancreaticoduodenectomy (Whipple Procedure), pp. 160-162.

Drainage of Abscess(es) in the Region of the Liver

Definition

Evacuation of purulent material within a confined space in or about the
liver.

Discussion

The location of the abscess is determined by the surgeon using sono-
gram, computed tomography (CT) scan, or other x-ray study. A radi-
ologist may aspirate and drain the abscess percutaneously. If
percutaneous drainage is inadequate, open surgical drainage is per-
formed. The abscesses are classified as left and right subdiaphragmatic,
subhepatic, and intrahepatic. Multiple abscesses may be present
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Procedure

An incision is made posteriorly along the twelfth rib extraperitoneally
or anteriorly, either extraperitoneally or transperitoneally. The abscess
is identified, and cultures are taken. The abscess is evacuated, and the
area is irrigated with an antibiotic solution. Drains are placed and
secured with a skin stitch. The wound is closed in layers.

Preparation of Patient

For a subcostal approach, the patient may be in supine position
with arms extended on padded armboards. A pillow may be placed
under the sacrum and/or the knees to avoid straining back muscles.

For a posterolateral approach, the patient is in the lateral
position with the right side uppermost. The left arm is extended on a
padded armboard; the right arm is supported by a Mayo stand (padded
with a pillow), or a padded double armboard may be used. The left leg
is flexed, and the right leg is extended with a pillow between the
knees, or both legs may be flexed. Padding is placed around the feet
and ankles. Female breasts and male genitalia are protected with
padding. Following the application of tincture of benzoin, the position
is secured by wide adhesive tape (check chart for patient allergies)
from the shoulders, hips, and legs to the underside of the table.

For either position, antiembolitic hose may be applied. All bony
prominences and areas vulnerable to skin and neurovascular pressure
or trauma are padded. Neither a nasogastric tube nor a Foley catheter
is routinely inserted. An electrosurgical dispersive pad is applied.

Skin Preparation

For a subcostal approach, begin at the bottom of the ribcage, extend-
ing from axilla to just above the pubic symphysis and down to the table
at the sides.

For a posterolateral approach, begin at the eighth interspace,
extending from the shoulder to the iliac crest and down to the table,
anteriorly and posteriorly.

Draping

Folded towels and a laparotomy or transverse sheet (depending on
incision)

Equipment

Sequential compression device with disposable leg wraps, as requested
Forced-air warming blanket, if requested
ESU

Suction
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Instrumentation

Major procedures tray

Long instruments tray

Biliary tract tray (available)

Balfour or other large self-retaining retractor
Harrington retractor

Ligating clip applier, e.g., Hemoclip applier

Supplies

Antiembolitic hose

Basin set

Electrosurgical pencil and cord with holder and scratch pad

Suction tubing

Blades, (2) #10 and (1) #15

Needle magnet or counter

Culture tubes, one aerobic and one anaerobic

Antibiotic irrigation, as requested

Drains, e.g., Hemovac or as requested

Ligating clips, e.g., Hemoclips

Disposable fascia and skin stapler, e.g., DFS or DSS, or skin closure
as requested

Special Notes

¢ See Special Notes for Pancreaticoduodenectomy (Whipple Proce-
dure), p. 161, as indicated.

¢ The circulator should consult the surgeon and the anesthesia
provider to determine the position of the patient during the
procedure to obtain all padding, supports, etc., for positioning
available before bringing the patient into the room.

* Protect skin under adhesive tape with tincture of benzoin after
checking chart regarding patient’s allergies.

¢ Scrub person should anticipate culture and sensitivity (aerobic
and anaerobic) will be taken; he/she should have culture tubes,
ctc., on the back table in advance.

¢ The circulator must accurately identify area from which cul-
tures are taken on the lab requisitions.

* Those scrubbed should wear face shields to protect them from
inadvertent splashing or spraying of contaminated material.

e All instruments that come in contact with the abscess are iso-
lated in a basin.
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¢ The peritoneal cavity may be irrigated with an antibiotic solu-
tion, a Poole suction may be used.

* REMINDER: The PACU perioperative practitioner monitors the
patient, taking extra care to monitor and record vital signs and
blood pressure, to observe the appearance of dressing sponges and
blood loss, and to observe the patient for signs of hemorrhage.

Hepatic Resection

Definition

Refers to a small wedge biopsy, the local excision of tumors, or a
major segmentectomy of the liver.

Discussion

Indications for hepatic resection include trauma, cysts, or tumors,
benign (e.g., hemangioma) and malignant (e.g., primary or secondary,
i.e., metastatic). A preoperative CT scan or angiogram delineates the
pathology. Major resections follow the liver segments as defined by the
vascular and biliary channels rather than the traditional lobar pattern.
As significant blood loss is inherent in major resections, use of the cell
saver with auto transfusion should be available.

Procedure

The location of the incision is determined by the section of the liver
to be resected. Feasibility of resection is determined. When a thora-
coabdominal incision is employed, the abdominal portion is incised
first. The thoracic portion of the incision is made next, incising
the diaphragm. Hepatic artery, portal vein, and major biliary ducts
are controlled by vascular forceps or vessel loops at the porta hepatis
(the Pringle maneuver) to avoid excessive bleeding or bile leakage until
more peripheral control is established. Similarly, special bow-shaped
clamps have been devised to compress large segments of
the liver until local hemostasis is effected. The liver parenchyma is
divided, pausing to ligate major vascular and biliary channels. Tissue fin-
ger fracture, cavitational ultrasonic surgical aspirator CUSA™, Har-
monic Scalpel®, Plasma Scalpelm, jet-cutter (high frequency jet
beam employing hypertonic NaCl cutting solution), argon beam coag-
ulator, and/ or electrosurgical unit may be employed. Careful technique
is necessary when approaching the posterior surface where the hepatic
veins enter the inferior vena cava. If bleeding is excessive, the vena cava
may be controlled by the insertion of balloon catheters, intracavally.
After hemostasis is obtained and the bile ducts are ligated, the exposed
parenchyma may be covered by greater omentum or absorbable hemo-
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static agents. A fibrin sealant may be employed to control bleeding, scal

tissue planes, or “glue” tissues. The area is drained. The drains are

secured with a skin stitch, and the abdomen is closed in layers.
Hepatic resection may be performed laparoscopically.

Preparation of Patient

A hyper/hypothermia blanket or mattress pad (e.g., MUL-T-Blanket®)
may be placed on the table before the patient is brought into the room
(consult with surgeon and anesthesia provider). Apply antiembolitic
hose as requested. Pad all bony prominences and areas vulnerable to
skin and neurovascular pressure or trauma. The anesthesia provider
inserts a nasogastric tube. A Foley catheter is inserted. Apply electro-
surgical dispersive pad.

For a partial left lobe excision, employing a subcostal
approach, the patient is supine with arms extended on padded arm-
boards. A pillow is placed under the sacrum and/or under the knees to
avoid straining back muscles.

For a major resection, the approach is thoracoabdominal;
the patient is in a modified (45°) lateral position with right side upper-
most. The left arm is extended on a padded armboard; the right arm is
supported by a Mayo stand (padded with a pillow) or placed on a padded
double armboard. The right leg is extended, and the left leg is flexed (or
both legs may be flexed) with a pillow between the knees. Areas around
the feet and ankles are well padded. Following the application of tincture
of benzoin, the position is secured by wide adhesive tape (after checking
chart for patient allergies) from the shoulders, hips, and thighs to the

underside of the table. Pad female breasts and male genitalia, as necessary.

Skin Preparation

For a subcostal approach, begin at the bottom of the ribcage,
extending from axilla to just above the pubic symphysis and down to
the table at the sides.

For a posterolateral approach, begin at cighth interspace,
extending from the shoulder to the iliac crest and down to the table
anteriorly and posteriorly.

Draping

Folded towels and a transverse or laparotomy sheet

Equipment

MUL-T-Blanket (hyper/hypothermia blanket or mattress pad),
optional
Sequential compression device with leg wraps, as requested

ESU
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Suctions (2)

Scales (2) for weighing sponges

Manometer (for measuring portal pressure), optional

Cell-saver (optional, check with surgeon)

Blood pump

Blood warmer

Cavitron, Cavitational Ultrasonic Surgical Aspirator (CUSA), Har-
monic scalpel, Plasma scalpel, Jet-cutter with hypertonic NaCl
or Argon beam coagulator, as requested

Instrumentation

Major procedures tray

Long instruments tray

Vascular procedures tray

Thoracotomy tray (for thoracoabdominal approach)

Gastrointestinal procedures tray

Biliary tract tray, available

Large self-retaining retractor, e.g., Balfour, Finochietto

Hemoclip or similar ligating clip appliers (various sizes and lengths)

Bow-shaped liver compression clamp, e.g., Lin (available)

Liver compression clamp curved on both sides, e.g., Masters-
Schwartz (available)

Handpiece for CUSA, Harmonic scalpel, Jet-cutter, Argon beam
coagulator, optional

Supplies

Antiembolitic hose, as requested

N/G tube to anesthesia provider, as requested

Foley catheter with urimeter and continuous drainage unit,

Basin set

Blades, (3) #10

Electrosurgical pencil and cord with holder and scrape pad

Suction tubing

Hemoclips or similar ligating clips (various sizes)

Dissectors (e.g., peanut)

Needle magnet or counter

Hemostatic agent, e.g., Gelfoam, Surgicel, Helistat, Hemostat,
Thrombostat, Avitene, or cryoprecipitate

Fibrin glue/sealant, e.g., Tissucol or Tisseel VH (optional)

Vessel loops, optional

For Thoracoabdominal Approach, Add
Chest tubes, ¢.g., 2 Argyle
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Intrapleural sealed drainage unit, e.g., Pleurevac™

Y-connector

Bulb syringe
Special Notes

Apply Special Notes from Pancreaticoduodenectomy (Whipple Pro-
cedure), p. 161, as indicated.

REMINDER: A hyper/hypothermia blanket or mattress pad
(e.g., MUL-T-Blanket) may be placed on the table before the
patient is brought into the room (consult with surgeon and
anesthesia provider).

The circulator should bring the patient’s x-rays and scan reports
into the room before bringing the patient into the room.

The circulator should consult the surgeon regarding whether
the cell-saver will be used; if so, it should be set up in the room
before the patient is brought in.

Additional personnel needed to operate the cell-saver must be
notified. The policy regarding capabilities or special training of
personnel to run the cell-saver varies according to the institution.

Blood collected in the cell-saver for autotransfusion must be
free of contamination. Blood contaminated by foreign body
intraabdominal contents (as in perforation of the bowel) or
by medications administered (as in antibiotic irrigation) cannot

be used.

In addition to the blood that is collected by suctioning the
abdomen, blood saturated sponges “wrung out” by the scrub
person before they are discarded into the kick basin.

The circulator must confirm with blood bank that the number
of units of blood (or blood products) ordered by the surgeon

are ready and immediately available.

The circulator assists the anesthesia provider in verifying the
numbers on the units (of blood and/or blood products) and
comparing the numbers to the patient’s identification numbers
prior to administering the units.

The circulator must be sure at least two suction units in the
room (besides the one on the anesthesia cart) are operational.

The OR team must be prepared for a potentially significant
amount of blood loss; extra lap sponges should be available on
back table (already counted) so that there is no delay.
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° Keep strict accounting of lap sponges, as a saturated sponge can
be overlooked.

* REMINDER: Use warm moist lap sponges after entering
abdominal cavity; “free” raytec sponges should not be on the
sterile field.

* Special liver sutures (2-0 chromic on a large blunt needle) are
available and may be requested; do not open the packages until
they are requested, for cost-control reasons.

* Cavitron (or cavitational ultrasonic surgical aspirator [CUSA]),
plasma scalpel, or argon beam coagulator may be employed;
have this equipment available and ready for use, if requested.

* A fibrin glue/tissue sealant may be employed along suture
lines, (e.g., Tissucol or Tisseel VH); do not open the packages
until they are requested, for cost-control reasons.

¢ Keep an accurate record of the amount of irrigation used to
determine replacement of fluid loss.

* REMINDER: Weigh sponges accurately for determining fluid
loss replacement. To weigh sponges, two scales are used, one
for raytec sponges and one for lap pads. Calculate the weight of
the dry sponge and set the scale to O after weight adjustment.

¢ Dissector sponges (peanuts or Kittner), umbilical tapes, and
vessel loops are included in the count.

¢ A basin is necessary to receive the large specimen.

* REMINDER: The PACU perioperative practitioner monitors
and records the patient, taking extra care to monitor vital signs
and blood pressure, to observe the appearance of dressing
sponges and blood loss, and to observe the patient for signs of
hemorrhage.

Splenectomy

Definition

Removal or partial removal of the spleen.

Discussion

The most common indication for splenectomy is accidental injury.
Other indications include hematological disorders, tumors, cysts, or
splenomegaly and in the staging of Hodgkin’s disease. Splenectomy may
also be indicated as the result of trauma during surgery, as in gastrec-
tomy or mobilization of the splenic flexure of the colon; an attempt is
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made to preserve the traumatized spleen with suture techniques and
hemostatic agents. A portion of the spleen may be preserved when fea-
sible. Total splenectomy is avoided whenever possible to obviate the
necessity for indefinite protection against pneumococcal pneumonia.
Accessory spleens may be present in perisplenic tissues; rarely they are
found in more remote sites. In cases of trauma, transfusion or auto-
transfusion (with use of the cell-saver) may be required.

Procedure

A midline or left subcostal incision is made. Entry into peritoneal cav-
ity is achieved. The spleen is identified and the splenic hilum is isolated,
taking care not to injure the tail of the pancreas. The splenic vessels
(may be multiple) are divided and ligated. The enlarged spleen may be
adherent to surrounding structures, including the parietal peritoneum
and diaphragm. The spleen is removed. The wound may be irrigated.
Hemostasis is achieved, and the wound is closed in layers. If optimal
hemostasis cannot be achieved or there is a question of pancreatic
injury, a closed suction unit may be employed, e.g., Hemovac.
Splenectomy may be performed laparoscopically.

Preparation of the Patient

A hyper/hypothermia blanket or mattress pad (e.g. MUL-T-Blanket)
may be placed on the table before the patient is brought into the room
(consult with surgeon and anesthesia provider). Apply antiembolitic
hose, as requested. The patient is supine for an abdominal
approach, with arms extended on padded armboards. Pad all bony
prominences and areas vulnerable to skin and neurovascular pressure
or trauma. Foley catheter is inserted. The anesthesia provider may
insert a nasogastric tube. Apply electrosurgical dispersive pad.

A thoracoabdominal approach may be employed for massive
splenomegaly.

Apply antiembolitic hose as requested.

For thoracoabdominal approach, the patient is in lateral
position with left side up at a 45° angle; the right arm is extended on
a padded armboard. The left arm is supported on a pillow-padded
Mayo stand, or a padded double armboard may be used. The right leg
is flexed and the left leg is extended, or both legs may be flexed with
a pillow between the knees. The feet and ankles are padded. Following
the application of tincture of benzoin, wide adhesive tape secures the
position (after checking chart for allergies and sensitivities) at the
shoulders, hips, and thighs to the underside of the table. The breasts of
women and the genitalia of men are padded. Pad all bony prominences
and areas vulnerable to skin and neurovascular pressure or trauma. The
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anesthesia provider may insert a nasogastric tube. A Foley catheter is
inserted. Apply electrosurgical dispersive pad.

Skin Preparation

For abdominal approach, begin at the midline, extending from the
axilla to just above the pubic symphysis and down to the table at the
sides.

For subcostal approach, begin at the bottom of the ribcage
(left side up), extending from axilla to just above the pubic symphysis
and down to the table, anteriorly and posteriorly.

Draping

Folded towels and a laparotomy or transverse sheet (depending on
incision)

Equipment

Sequential compression device with leg wraps, as requested

Hyper/hypothermia blanket or mattress pad (e.g. MUL-T-Blanket),
optional

ESU

Suctions (2)

Cell-saver (optional, check with surgeon)

Blood pump

Blood warmer

Scales (2) for weighing sponges

Instrumentation

Major procedures tray

Gastrointestinal procedures tray

Long instruments tray (available)

Harrington retractor

Ligating clip applier e.g., Hemoclip appliers (various sizes and

lengths)

Supplies

Antiembolitic hose, as requested

N/G tube to anesthesia provider, as requested

Foley catheter and urimeter (with continuous drainage unit), as
requested

Basin set

Electrosurgical pencil and cord with holder and scraper pad

Suction tubing

Blades, (2) #10 and (1) #15
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Needle magnet or counter

Ligating clips, e.g., Hemoclips (various sizes)

Dissectors (e.g., peanut, Kittner sponges)

Hemostatic agents (e.g., Thrombostat, Avitene, Helistat, Surgicel,
etc.)

Fibrin glue/tissue sealant, e.g., Tissucol or Tisseel VH (optional)

Drains, for retraction (e.g., 1” Penrose) and for wound drainage,
suction drain (e.g., Jackson-Pratt or Hemovac)

Umbilical tapes

Special Notes

* Apply Special Notes from Pancreaticoduodenectomy (Whipple Pro-
cedure), p. 161, as indicated.

* A hyper/hypothermia blanket or mattress pad (e.g. MUL-
T-Blanket) may be placed on the table before the patient is
brought into the room (consult with surgeon and anesthesia
provider).

* Have patient’s x-rays and scan reports in the room.

* Inquire if the cell-saver will be used; if so, bring it into the
room before the patient. See Hepatic Resection, p. 166 for
use of the cell-saver.

* Confirm with blood bank that the correct number of units of
blood (or blood products) have been ordered and are ready and
available.

* Assist in verifying identification for administering blood and
blood products. Prepare IV tubing, blood warmer, and blood
pump, as needed.

* Be sure at least two suction units in the room are operational.

* Be prepared for the possibility of significant amount of blood
loss; have extra lap sponges on back table (already counted) so
that there is no delay.

° Keep strict accounting of lap sponges, as a saturated sponge
could be overlooked.

¢ Use warm moist lap sponges after entering abdominal cavity.

* A fibrin glue/sealant may be employed at suture lines, e.g., Tis-
sucol™ or Tisseel VH (optional).

¢ Include vessel loops in the sponge count.

¢ Keep an accurate record of the amount of irrigation used to
determine replacement of fluid loss.
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¢ Weigh sponges accurately for determining fluid loss replace-
ment.

¢ Initially, dry lap sponges are used, followed by warm moist lap
sponges.

¢ The scrub person may want to receive the large specimen in a
basin.

Laparoscopic Splenectomy

Definition

Endoscopic removal of the spleen.

Discussion

Laparoscopic splenectomy has been performed in patients with idio-
pathic thrombocytopenic purpura (ITP) or as part of a staging pro-
cedure (such as for Hodgkin’s disease). For ITP, the splenic tissue
should be entirely removed (including possible accessory spleens) to
avoid the occurrence of postoperative splenosis. When the procedure
is part of a staging laparoscopy, it is performed with bilobar superficial
and deep hepatic biopsies; peri-aortic/para-aortic and pelvic lymph
node sampling is taken. Large or adherent spleens are often difficult to
remove laparoscopically, necessitating an “open” procedure.

Procedure

Pneumoperitoneum is created, and a 10- or 11-mm trocar (with sleeve)
is inserted in the midline 2 to 3 cm above the umbilicus. A laparoscope
is inserted, and additional ports are established. The abdomen is
explored, with emphasis placed on identifying any accessory spleen(s).
This is critical in the treatment of patients with ITP. A window into the
lesser sac is created adjacent to the greater curvature of the stomach. The
vessels are clipped and cut to create an appropriate-sized window. The
laparoscope is then introduced into the lesser sac. The splenic artery is
meticulously dissected and clipped, but not yet transected. The splenic
vein is also clipped. The scope is withdrawn from the lesser sac, and dis-
section of the spleen is initiated. Retraction is required on both sides of
the spleen. Through the most lateral port on the right, an endoscopic
Babcock is used to grasp the greater curvature of the stomach (opposite
the hilum of the spleen), retracting it medially. An endoscopic extrud-
able fan retractor is inserted via the most lateral port on the left side to
retract the spleen upward and laterally. Any additional vascular supply to
the spleen (which can be variable) is identified, clipped, and divided.

Electrosurgery should be avoided in controlling these large vessels. Care
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is taken to avoid injury to the tail of the pancreas. The peripheral attach-
ments or perisplenic adhesions are then severed, the previously con-
trolled hilar vessels are transected, and the spleen is removed through an
ancillary incision, or in ITP, when the anatomy of the specimen is not a
factor, the spleen may be morcellated within a specimen bag and
removed via a port. If visualization of the surgical field is inadequate
and/or if bleeding is excessive, the procedure must be promptly con-
verted to an open approach. After hemostasis is assured, the pneu-
moperitoneum is released. The incisions are closed in the usual manner.

Preparation of the Patient

Antiembolitic hose are applied, as requested. The patient is supine, and
the padded arms are tucked in at the patient’s sides using the draw
sheet, unless the patient is obese; then the right arm may be placed on
a padded armboard. A pillow may be placed under the sacrum and
under the knees to avoid straining back muscles. A nasogastric tube is
usually placed by the anesthesia provider. Bony prominences and all
areas vulnerable to skin and neurovascular pressure or trauma are
padded. Initially, the patient is placed in Trendelenburg, 5°to 10° to
allow the viscera to gravitate cephalad, thereby assisting in the estab-
lishment of pneumoperitoneum. Following this, the table is placed in
(slightly) reverse Trendelenburg and rotated to the right to allow
organs to fall away from the spleen to increase exposure.

A Foley catheter may be inserted. Apply an electrosurgical disper-
sive pad.

Skin Preparation

Begin cleansing at the umbsilicus. Include area from the nipples to mid-

thighs and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment

Sequential compression device with leg wraps, as requested

Hyper/hypothermia blanket or mattress pad (e.g, MUL-T-
Blanket), if requested

Suction

ESU

Fiber optic light source, e.g., Xenon 300 W

Video monitors (2)

VCR
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CO, insufflator
Pressure bag
CD burner
Printer

Camera console

Instrumentation

Major procedures tray (opened)

Verres needle

Hasson trocar

Trocars (2), 10 or 11 mm

Trocars (2), 5 mm

Reducer caps

Laparoscopes with cameras and power cords (2), 0° and 30°

Endoscopic instruments: electrosurgical suction-irrigator-
dissector, graspers, scissors (blunt, micro) (3) hook, straight,
micro; Metzenbaum double-action shears, extrudable fan
retractor, Cushieri liver retractor, and morcellator

Multifire ligating clip applier

Suturing device (with introducer sleeve), Endostitch

Loop sutures (e.g., Endoloop)

Supplies

Antiembolitic hose

Foley catheter (with continuous urinary drainage unit), as requested

N/G tube, e.g., 16 Fr to anesthesia provider, as requested

Blades, (1) #10, (1) #15, (1) #11

Needle magnet or counter

Suction tubing

Fog reduction agent, e.g., FRED, ELVIS

Silastic tubing for CO, insufflation

Electrosurgical cord

Cystoscopy or similar straight tubing, ¢.g., K50; add 1000-ml bag
normal saline and three-way stopcock, for irrigation

Hemostatic agent, e.g., Thrombin, Surgicel, Avitene, cryoprecipi-
tate, as requested

Hand port, e.g., LAP DISC, HANDPORT, Intromit, Omniport
Dexterity Device for hand-assisted procedures, if requested

Extra large endoscopic impermeable specimen retrievable bag,
Endo Pouch II, ENDOBAG, LAP-BAG, LapSac, GRABAG
(optional)
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Special Notes

* Apply Special Notes from Abdominal Laparoscopy, p. 140
and Splenectomy, p. 173, as indicated.

Generally, when the laparoscopic approach for splenectomy is
chosen, significant blood loss is not anticipated. When signifi-
cant blood loss occurs, the procedure is converted to an “open”
procedure; see Splenectomy, p. 171.

e Ascertain that blood is available, as ordered; in case of excessive
blood loss, the laparoscopic procedure may be converted to an
“open” procedure.
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Esophagoscopy

Definition

Endoscopic inspection of the esophagus.

Discussion

Esophagoscopy is performed to diagnose malignancies, esophagitis (not-
ing reflux), hiatal hernia, strictures, and varices; to remove tissues (biopsy)
or secretions for study; for direct therapeutic manipulations such as removal
of a foreign body or tumor, injection or coagulation of varices, or insertion
of a plastic prosthesis (e.g,, stent) to relieve strictures, (or relieve obstruc-
tion due to anonresctable tumor), etc. Fiber-optic esophagoscopes are rigid
or flexible and are available in a variety of sizes. Scope choice depends on
the procedure and the patient’s level of discomfort and ability to tolerate
the procedure. Rigid scopes are employed when the esophagus is
obstructed by a bolus of food or bone or when an object (e.g,, dental work)
becomes lodged. Esophageal swelling may result from these entrapped
objects, creating an emergency (as the airway may become occluded by the
ensuing local pressure). A calm and reassuring manner will help to prevent
the patient’s anxiety from escalating during this uncomfortable procedure.

Care must be taken by the endoscopist or surgeon to prevent per-
foration of the esophagus during the procedure. Flexible fiber-optic
esophagoscopes are the instrument of choice for diagnostic proce-
dures. Esophagoscopy is most often performed in the gastrointesti-
nal (GI) lab but may also be done in the operating room (OR) and,
occasionally, as necessitated, at the patient’s bedside. Bougies may be
required to dilate the esophagus.

Using either type of scope requires the patient’s full cooperation;
the patient may receive conscious sedation in addition to the anesthetic
spray (used to eliminate the gag reflex). Studies have demonstrated
that patients instructed in relaxation techniques pre-procedure (when
esophagoscopy is performed for diagnosis) have significantly less anxi-
ety. Playing music also has a calming effect on the patient.

Procedure

The surgeon applies a topical anesthetic spray to the posterior oropharynx
to control the gag reflex; some patients may receive intravenous (IV) con-
scious sedation. At least a three-minute wait is required for the spray to take
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effect. The patient is encouraged to take deep breaths. In select patients for
whom the flexible scope is employed, topical anesthesia may be omitted

For rigid esophagoscopy, the surgeon applies a topical anes-
thetic spray to the posterior oropharynx to control the gag reflex. Dur-
ing the three-minute wait necessary for the spray to take effect and
throughout the procedure, the patient receives intravenous (IV) conscious
sedation to reduce discomfort and feelings of anxiety or panic. The top
section of the table is removed; the patient’s head is held (supported) by
an assistant, (usually the scrub person, but may also be the circulator),
who raises or lowers the head in the direction of the endoscopist or sur-
geon as the lubricated esophagoscope is passed transorally (with the
neck fully extended). Manipulations are performed as indicated.

For flexible esophagoscopy, the lubricated esophagoscope is
passed transorally. A bite block is placed. Air and water may be instilled
through the scope (for distention and to provide better visualization). Var-
ious instruments take biopsies, obtain specimens for brush cytology, and
suction secretions for diagnoses and treatment. Bleeding may be con-
trolled with a sclerosing agent, electrosurgery, or laser beam. However,
the small diameter of the instrument channel limits the ability to take
biopsies larger than 3 mm and to perform certain therapeutic or diagnos-
tic measures. The flexible esophagoscope may also be passed transnasally.

Longer endoscopes may also be passed transorally or transnasally,
past the ligament of Treitz into the jejunum to perform esophagogas-
troduodenoscopy. When endoscopy includes nasopharyngoscopy,
laryngoscopy, bronchoscopy, and esophagoscopy, the procedure is
referred to as panendoscopy.

A newly developed two-sided camera, contained in a capsule, pro-
vides an alternate option, referred to as capsule endoscopy. The patient
swallows the disposable miniature video camera-contained in a capsule,
and images are produced at the rate of two per second from both ends
of the camera. The PillCam™ capsule endoscopy is an ambulatory
procedure. A disadvantage to this approach is that although the surgeon
or endoscopist is able to inspect the mucous membranes of the esoph-
agus and a photographic record can be made; no specimens or biopsies
may be obtained. Another disadvantage is that the capsule is expensive.
The capsule is similar to that used for small bowel visualization, which
requires the patient to wear a belt-supported recording device.

Preparation of the Patient
A Mayo stand is prepared with a tray for administering the topical anesthetic.

Topical Anesthetic Tray
Laryngeal mirrors, lingual spatula, anesthetic spray, laryngeal
syringe with straight and curved cannulas, medicine cups for
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the agent(s) of choice, emesis basin, syringe (e.g., Luer lok,
10 cc), dressing sponges, and tissues.

The patient is sitting (with feet on a stool) during application of
the topical anesthetic. Either the circulator or the scrub person stands
behind the patient to lend support, as necessary, and to the assist
surgeon. During the three-minute wait that is observed to allow time
for the anesthetic to work, the surgeon is consulted regarding the
need for electrosurgery. Apply the clectrosurgical dispersive pad, as
necessary.

For rigid esophagoscopy, the patient is positioned supine with
the shoulders slightly over the top break in the table.

For flexible esophagoscopy, the patient (usually) is in the left
lateral position (i.c., left side down).

Draping
Patient may be covered with a drape sheet. A drape sheet is used to
cover the back table.

Skin Preparation

None required.

Equipment
Suction

Stool for patient’s feet (during anesthesia spraying of the orophar-
ynx)

Rigid
Fiber-optic light source for cable
Electrosurgical unit (ESU), monopolar

Flexible

Endoscopy Cart:

Fiber-optic light source, e.g., Xenon™ 300 W

Air insufflation/Irrigation device

Suction unit

Monitor

VCR and printer

CD burner

Printer

Camera console

ESU, monopolar

Laser (e.g., Nd:YAG fiber or as requested), optional; see p. 94 for
mandatory laser safety precautions



Chapter 17 Gastrointestinal Surgery 181

Instrumentation
Dilators, e.g., bougies (may be passed prior to passing either scope to

dilate the esophagus) and stents, available for both types
Rigid

Rigid fiber-optic esophagoscope with camera and cord for light, grasp-
ing forceps, suction, electrosurgical suction, biopsy forceps, electro-
surgical snare, sponge carrier, and cytology brush

Flexible

Flexible fiber-optic esophagoscope with camera and power cable, for-
ceps, electrosurgical snare, mini grasping forceps, suction, electrosur-
gical suction, cytology brush, and disposable irrigation tube

N.B. {f]aser is employed, all instruments must be treated or
coated (e.g., ebonized) and mandatory laser safety precautions,
p- 94 must be observed.

N.B. If the patient is receiving general anesthesia and a laser
is employed, special laser-retardant endotracheal tubes must be
used or the endotracheal tube should be wrapped with tape made
especially for this purpose.The manufacturer’s specifications must
be followed precisely when using the protective tape.

Supplies

Bite block to protect scope (flexible)

Small basin (with saline)

Leur lok syringe (1) on prep table (1) on back table for sclerosing
agent, if used (e.g,, for treatment of esophageal varices)

Topical anesthetic spray

Water-soluble lubricant (to lightly lubricate scopes)

Bronchoscopy sponges (rigid)

Specimen containers and slides

Needle, e.g., 25 gauge (to remove biopsy specimen from biopsy
forceps)

Electrosurgical cord

Suction tubing

Sclerosing agent (e.g., cthanolamine oleate or sodium tetradecyl
sulfate/Sotradecol™ 1% or 3%)

Special Notes

¢ Apply Special Notes from Abdominal Laparoscopy, p. 140
as indicated.

¢ These Special Notes for Esophagoscopy in general, apply to
most other gastrointestinal endoscopic procedures, as well.
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The circulator must always use the Joint Commission’s (JC)
(formerly the Joint Commission on Accreditation of
Healthcare Organizations) Universal Protocol to identify
that the patient is the correct patient, anticipating the correct
surgery. See the JC’s Universal Protocol, p. 18, as necessary.

Before every surgery begins, an official “time out” is required and
must be documented on the Perioperative Record for patient
safety regarding continuity of care and for medicolegal reasons.

See the suggested Patient Care Plan, p. 9 for care of the
patient in surgery. The circulator adapts care to meet the indi-
vidual patient’s needs by implementing the nursing interven-
tions that result in optimal desired outcomes for the patient. Use
the Special Notes to augment the plan of care to ensure that
all reasonable considerations have been taken into account.

All care given must be documented in the Perioperative
Record, (p. 12) for patient safety regarding continuity of care
and for medicolegal reasons.

To provide a measure of emotional support to the patient, the
circulator may convey to the patient that he/she will act as the
patient’s advocate.

It is important for the circulator to provide measures of emo-
tional support to the patient, e.g., by maintaining eye contact
when speaking to the patient and holding the patient’s hand
during the administration of anesthesia.

The patient may have fear and anxiety regarding the surgery
and the unfamiliar environment; the circulator should answer
questions in a knowledgeable manner whenever possible and
refer questions to the surgeon as necessary.

Provide emotional support with a nonjudgmental attitude
regarding the patient’s feelings of an altered body image by pro-
viding the patient an opportunity to express his/her feelings.

The circulator can provide a feeling of physical security to the
patient (particularly during local and topical anesthesia when
the patient is awake) by limiting exposure of the part of the
body involved in the procedure and by keeping the patient well-
covered otherwise.

The circulator takes appropriate measures to maintain patient’s
body temperature by offering a warmed blanket (from blanket
warmer), by raising the room temperature, and by assuring that
the patient is adequately covered). When ordered, a forced-air
warming blanket may be placed over legs and/or chest.
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¢ Check with surgeon regarding the topical anesthetic spray to be
used.

* A bite block should be included with the instruments (for ster-
ilization) to protect the scope from damage.

¢ All fiber-optic telescopes must be handled carefully, as the fibers
that make up the fiber optics are fragile and easily broken.

* High-level disinfection (versus sterilization), see p. 43, is the
minimal requirement for instrumentation utilized for procedures
on mucous membranes. See sterilization, p. 41; regarding care
and disinfection of the endoscopic instruments, see p. 102.

* When an anesthesia provider is not required, a perioperative
RN, in addition to the circulator, must monitor the patient and
record patient data to promote patient safety and to create
a medicolegal record. For RN monitoring guidelines, see
p- 58. For the Analgesia and Conscious Sedation
Record, sce p. 76.

¢ If the monitoring perioperative RN is relieved during the pro-
cedure, report of patient data is reviewed with the relief RN
and the record maintained to provide continuity of care. As in
all nursing interventions, documentation is vital.

* Supportive measures and caring reassurances, etc., in addition
to those given by the circulator, are provided by the periopera-
tive RN monitoring the patient.

¢ The perioperative RN monitoring the patient and the circula-
tor must continually assess and evaluate the patient’s physio-
logic status throughout the procedure. The initial plan of care
outlined is adjusted according to the individual’s needs and is
used to implement nursing interventions resulting in optimal
desired outcomes for the patient.

* N.B. The precautions in endoscopic laser surgery are
mandatory for the safety of both the patient and person-
nel. Select measures are listed below; to see all laser safety
precautions, see p. 94.

Select Laser Safety Precaution Reminders

m Any time a laser procedure is performed, a scrub person, a
circulator, and a laser safety officer should be present.

m All equipment must be checked prior to the procedure,
including but not limited to testing the beam focus, electri-
cal connections, and suction apparatus.

m The pedal is identified (aloud) as it is placed in front of the
operating surgeon to avoid accidental activation.
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m The laser is set at “standby” or “stop” mode during significant
interruptions in its use.

When a laser is used to ablate a lesion, e.g., a tumor, the tumor may
evaporate (into plume); there will be no specimen to send to the lab.

A protective face shield should be worn by those scrubbed to
prevent the patient’s secretions from spraying into the eyes and
mucous membranes of team members.

Scrub person must pass forceps to the surgeon with the tips of
the forceps in the closed position.

Scrub person should help to guide the instruments into the
scope, as necessary, to permit the surgeon to keep his/her eyes
on the surgical field.

Scrub person may remove specimens from biopsy forceps with-
out damaging the specimen by using a 25-gauge needle to facil-
itate tissue removal.

Careful labeling and handling of specimens is essential for safe
patient diagnosis and treatment. (The circulator should prepare
several labels and requisitions providing specific information
regarding the site of origin.)

Care is taken to place specimens in the appropriate solutions or
on slides (using alcohol) or to save as directed by the surgeon.
Specimens not placed in fixative should be labeled and deliv-
ered promptly to the lab (to avoid their drying out).

Prior to leaving the OR, the circulator assures that the patient
is properly positioned on the gurney, that lines are not kinked,
and that measures necessary to maintain the patient’s body tem-
perature have been taken.

The circulator accompanies the anesthesia provider who takes the
patient to the Post Anesthesia Care Unit (PACU); he/she gives the
PACU perioperative practitioner a detailed intraoperative patient
report regarding the course of events as they apply to the individual.

In the PACU, the perioperative practitioner observes that the
patient’s breathing is unobstructed, monitors the patient’s
blood pressure and vital signs, and documents all pertinent
information in the Perioperative Record in the Postoper-
ative Record. Documentation is vital for patient safety
regarding continuity of care and for medicolegal reasons.

In PACU, the perioperative practitioner assumes the role as the
patient’s advocate.
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Gastroscopy

Definition

Endoscopic visualization of the stomach and proximal duodenum.

Discussion
Gastroscopy is performed for diagnosis, aspiration of gastric contents,
removal of a foreign body, or tissue biopsy. Flexible fiberoptic gas-
troscopy is usually performed in the GI lab or at the patient’s bedside
(for critically ill patients); gastroscopy is rarely performed in the OR. By
employing the ultra-slim flexible fiber-optic gastroscope, the procedure
is more ecasily done. Gastroscopy is employed concomitant with the
creation of a percutaneous gastrostomy (PEG), see p. 212.

Often, the esophagus is inspected during the course of the procedure.

Procedure
The patient receives topical anesthesia (applied to the oropharynx) and
conscious sedation. The surgeon inserts the lubricated gastroscope,
traversing the gastroesophageal sphincter into the stomach. If the scope
is further advanced beyond the pylorus, into the duodenum (or proxi-
mal jejunum), the term esophagogastroduodenoscopy may be used.
Inspection is performed with “turn around maneuver” to visualize the
cardia (flexible scope), biopsy, destruction of lesions (chemical, elec-
trosurgical, laser, etc.), sphincter dilatation, foreign body retrieval,
assistance with percutaneous gastrostomy, etc., are performed.
For Preparation of the Patient, Skin Preparation, Drap-
ing, Equipment, Instrumentation, Supplies, and Special
Notes, see Esophagoscopy, pp. 179-184.

Colonoscopy

Definition
Endoscopic visualization of the large intestine from rectum to cecum
(and occasionally the very terminal ileum).

Discussion

Total colonoscopy is almost always performed in the GI lab or the
radiology department. Exceptions to this include colonoscopy per-
formed during open laparotomy to positively identify the location of a
nonpalpable lesion, or certain pediatric examinations when general
anesthesia is required. Colonoscopy, limited to the distal colon, may
be performed in the OR (for the reasons just stated) by inserting only
a portion of a lubricated colonoscope or by employing a flexible fiber-
optic sigmoidoscope; see Sigmoidoscopy, p. 186.
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Procedure
The lubricated colonoscope is advanced transanally into the distal rectum
(usually with the assistance of personnel from the GI lab). By manipulat-
ing the controls, torquing, advancing, and withdrawing the scope, the sur-
geon or endoscopist inspects the entire or limited portions of the colon,
as indicated. If the abdomen is open, the surgeon in the operating field
may manually facilitate passage of the scope. Depending on the clinical
circumstances, biopsy and destruction of lesions, etc. may be performed.
Generally, careful inspection is performed as the scope is withdrawn. If a
larger lesion is treated with sequential excision by electrosurgical biopsy
loop, the scope may have to be withdrawn and reinserted to retrieve the
specimens. Hemostasis is achieved by applying electrosurgery.

For Preparation of the Patient, Skin Preparation, Drap-
ing, Equipment, Instrumentation, Supplies, and Special
Notes, sce Sigmoidoscopy, p. 186, to follow.

Sigmoidoscopy

Definition

Endoscopic inspection of the anal canal, rectum, and sigmoid colon

Discussion

This procedure may be performed for diagnosis, excision of polyps,
biopsy of lesions, fulguration of bleeding points, and relief of sigmoid
volvulus, etc.

Sigmoidoscopy is often performed in the surgeon’s office; usu-
ally, no anesthetic of any type is necessary. Sigmoidoscopy is per-
formed in the OR when the patient is unable to tolerate the procedure
due to pain and tenderness or when the procedure is too risky to per-
form outside the OR environment; conscious sedation and/or con-
duction anesthesia (a block) or general anesthesia may be employed.
Modalities as electrosurgery or laser may be employed.

Rigid fiber-optic sigmoidoscopy or flexible fiber-optic
sigmoidoscopy is performed as independent procedures, often in
conjunction with an anorectal surgery to follow.

Procedure

Rigid Sigmoidoscopy is described.  The anus is digitally lubricated and
examined. Anoscopy may be performed. The rigid fiber-optic sigmoi-
doscope is inserted and advanced under direct visualization until
obstructed by an unyielding angulation of the lumen or obstructed by
an occlusive lesion or advanced to the full length of the scope. Defini-
tive inspection of the mucous membrane is done as the scope is with-
drawn. Air may be insufflated to distend the lumen for better



Chapter 17 Gastrointestinal Surgery 187

visualization. Biopsy or destruction of a lesion, reduction of a sigmoid
colon volvulus, etc. may be performed.

Sigmoidoscopes (rigid) are usually 18 to 19 mm in diameter;
larger diameters to 30 mm may be employed when anesthesia is given.
An 11-mm sigmoidoscope can be employed to traverse a stricture; also
see Transanal Endoscopic Microsurgery, p. 262.

Flexible Sigmoidoscopy. Digital examination and anoscopy are per-
formed after the anus is lubricated. The tip of the sigmoidoscope is
inserted, and under direct visualization, the scope is advanced by var-
ious torquing and advancement motions to the length of the scope (30
or 65 cm) or until resistance is met, patient discomfort, or inability to
see the lumen ahead is reached. Definitive examination is done on
withdrawal. Biopsy or destruction of lesions may be performed
employing elctrosurgical biopsy forceps, or loop, or laser fiber.

N.B. 4 laser may be employed using either type of scope; see
laser safety precautions, p- 94.

Preparation of the Patient

Positions for rigid sigmoidoscopy include jackknife, modified lat-
eral/Sims’, or lithotomy; see surgical positions, p. 24. The modified left
lateral/Sims’ position is generally preferred for flexible sigmoi-
doscopy, although the jackknife position may be employed. For all of the

positions, apply antiembolitic hose before positioning patient, as requested.

Jackknife position. The table is flexed, and the patient is prone with
arms extended on padded armboards angled toward the head of the
table with the forearms pronated. A pillow may be placed under the
head and chest for comfort; if the patient is obese, chest rolls may be
placed to facilitate respiration. A pillow is placed in front of the legs,
and a roll is placed in front of the ankles. Care is taken to pad female
breasts or male genitalia, as necessary. When anorectal surgery is to fol-
low, tincture of benzoin is applied to the buttocks. Buttocks are dis-
tracted by 3- or 4-inch adhesive tapes (after checking chart for patient’s
allergies) anchored to the underside of the table (pull tapes toward
patient’s head before anchoring them for maximal exposure) when sur-
gery, e.g., hemorrhoidectomy, is performed to follow. When general
anesthesia is employed, chest rolls are required to facilitate the patient’s
breathing, Pad all bony prominences and areas vulnerable to skin and
neurovascular pressure or trauma. Apply electrosurgical dispersive pad.

Lithotomy position.  The patient’s legs are placed in padded stirrups,
and a folded towel is placed under the sacral area for elevation of the
buttocks (permitting better exposure of the surgical field). Arms may
be extended on padded armboards. All bony prominences and areas
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vulnerable to skin and neurovascular pressure or trauma are padded.
Tincture of benzoin is applied to the buttocks area. Buttocks may be
distracted by 3- or 4-inch adhesive tapes (after checking chart for
patient’s allergies) that are anchored to the stirrup posts. Apply elec-
trosurgical dispersive pad.

Modified Lateral/Sims’ position. The patient lies on the left side with left
arm extended on a padded armboard and the right arm flexed over the
left, with a pillow placed between the arms (or a padded double arm-
board may be used). The back is angled so that the anus extends just over
the table’s edge. The left leg is straight and the right leg is flexed, or both
legs may be flexed with a pillow between the knees; additional padding
is required at feet and ankles. Pad all bony prominences and areas vul-
nerable to skin and neurovascular pressure or trauma. Tincture of ben-
zoin is applied to the right buttocks. After checking chart for patient’s
allergies, the buttocks are distracted by 3- or 4-inch adhesive tape
(placed on the right buttock [uppermost]) and anchored to the underside
of the table. Apply electrosurgical dispersive pad.

Skin Preparation

None required.

Draping
Drapes for draping the patient depend upon the position. A drape
sheet covers the back table.

Equipment
Padded stirrups for lithotomy position
Padded stirrups for modified lithotomy position, e.g., Allen or
Lloyd-Davies usually in conjunction with extensive proce-
dures involving the colon or rectum.
Pillow, pad, and rolls for positioning for Sims’ position
Rigid
Suction
ESU
Laser, if requested; see p. 94, mandatory laser safety precautions
Flexible Endoscopy Cart:
Suction unit
Insufflation-Irrigation console
Fiber-optic light source, e.g., Xenon 300 W
Monitor
VCR
Printer
CD Burner
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Camera console (control unit)

ESU (monopolar)

Instrumentation

Flexible sigmoidoscope with camera (disposable plastic, 18mm or

stainless steel 11, 15, 19, or 30mm), as requested

Sigmoidoscopy (specific) light cord

Sigmoidoscopy tray with suction-electrosurgical (cautery) instru-

ment with cord, bulb insufflator, biopsy forceps, snare (loop),

ligating clip appliers, polyp-grasping forceps

Flexible Fiber-optic Sigmoidoscope
Flexible fiber-optic sigmoidoscope with built-in camera, and cable
Endoscopic instruments:

clectrosurgical biopsy forceps, snare, polyp grasper, irrigating can-

nula, and cytology brush

Supplies

Antiembolitic hose, if requested

Lubricant, water-soluble
Suction tubing
Long cotton swabs (rigid)

For Flexible Scope, Add

Cord for electrosurgery

Special Notes

Apply Special Notes from Esophagoscopy, p. 181, as indi-
cated.

Reminder: The circulator must always use the JC’s Universal
Protocol to identify that the patient is the correct patient, antici-
pating the correct surgery on the correctly marked side (lateral-
ity) and site. See the JC’s Universal Protocol, p. 18, as necessary.

Reminder: Before every surgery begins, an official “time out”
must be taken as a patient safety measure. A time out is required
and must be documented on the Perioperative Record for
medicolegal reasons.

Reminder: See the suggested Patient Care Plan, p. 9, for
care of the patient in surgery. The circulator adapts care to meet
the individual patient’s needs by implementing the nursing
interventions that result in the optimal desired outcomes. Use
the Special Notes to augment the plan of care to ensure that
all considerations have been taken into account.
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All care that is given must be documented in the Periopera-
tive Record for medicolegal reasons and patient safety related
to continuity of care.

Reminder: The circulator will assist the anesthesia provider
during the induction of anesthesia, e.g., during endotracheal
intubation (by applying pressure to the cricoid cartilage), dur-
ing the administration of a block (e.g., by holding the patient in
position for an epidural anesthetic), or by injecting medications
the anesthesia provider has prepared (at his/her direction). For
a description of the circulator’s role during the administration
of anesthesia, see p. 81.

Check chart for patient sensitivities and allergies, particularly
to latex products, e.g., gloves, elasticized dressings. Note that a
simple pressure bandage contains latex, as do many other items
in general use.

Follow Medication Guidelines and Practices, p. 30-33, to avoid
errors. Remember that trash and linen should not be discarded
until the procedure has concluded.

Apply antiembolitic hose, if requested, before positioning
patient.

The electrosurgical pad should be applied to skin that is rela-
tively hair-free (to obtain good contact) and as close to the sur-
gical site as possible. It may be necessary to shave the area.

Large amounts of noxious smoke and fumes resulting from
thermal destruction are a health hazard; smoke should be suc-
tioned away by the room suction with an in-line filter or with a
smoke-evacuation system.

Masks (with a filtering capacity of between 2 and 5 microns)
should be worn by all personnel and the patient in the room dur-
ing an operative procedure to prevent inhalation of toxic matter.

The electrosurgical coagulator tip should be free from debris
and eschar (use scratch pad) and kept in its holder (fashioned
from folded towel) when not in use.

Prevent musculoskeletal injuries by employing ergodynamic
measures when positioning patient, as necessary.

Adequate padding is required for female breasts and male gen-
italia when patient’s position is prone.

For modified lithotomy position, prevent risk of positioning
injury with stirrups that are padded and positioned correctly to
avoid skin and neurovascular pressure or trauma.
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* Prevent trauma to patient’s fingers when lithotomy position is
employed, i.e., when the lower section of the table is returned
to level position.

* Protect skin under adhesive tape (after checking chart for
patient allergies) with tincture of benzoin.

* N.B. If tapes are to be applied for anorectal surgery to fol-
low, this is done prior to the scope procedure, as the presence
of a lubricant will interfere with the adherence of the tape.

* When sigmoidoscopy is performed before an anorectal sur-
gery, a separate back table is set up for the sigmoidoscopy

* A protective face shield should be worn to protect those per-
sons scrubbed to avoid inadvertent splashing of contaminated
fluids onto mucous membranes and eyes.

¢ Extreme care must be taken when handling fiber-optic endo-
scopic scopes, instruments, and cords, as all are fragile. Do not
bend cords, as the fibers within break easily.

Lubricate the scope with a water-soluble agent to facilitate its
passage.

¢ Clean scope immediately following use to prevent debris from
drying and becoming hard and too difficult to remove.

* N.B. Specimens may be removed from biopsy forceps with a
25-gauge needle to avoid crushing the specimen.

* Rigid. The scrub person should assist surgeon by guiding suc-
tion, forceps, electrosurgical instruments, etc., guiding instru-
ments into scope, and by removing biopsies from forceps,
as necessary.

Flexible. The scrub person should be prepared to help stabi-
lize the flexible scope. Assist surgeon by passing biopsy forceps,
endoscopic snare, polyp grasper, etc., as necessary.

* The surgeon may direct the scrub person to open and close the
endoscopy snare or biopsy forceps to obtain specimens.

Laparoscopic Esosphagomyotomy
for Achalasia (Heller Procedure)

Definition

Incision of the muscular layers of the distal esophagus and proximal
stomach to correct esophagogastric sphincter spasm, permitting nor-
mal swallowing,
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Discussion

Due to degeneration of the ganglion cells in the esophageal neuromus-
cular plexus (cause unknown) and possibly in vagus nerve fibers,
the gastroesophageal sphincter does not relax, with ensuing dyspha-
gia and dilatation of the esophagus. Medical treatment with smooth
muscle relaxants (including nitrates and calcium channel blocking
agents) is not usually successful, nor does the injection of botulinum
toxin through an esophagoscope provide relief for more than a few
months.

Pneumatic dilatation, which fractures esophageal muscle fibers,
may give relief but is often inadequate or may result in perforation.
Esophagogastric myotomy provides lasting results in more than
90% of patients. The procedure may be performed by laparotomy,
laparoscopically, transthoracically, or thoracoscopically. A partial fun-
doplication may be done at the same time to prevent gastroesophageal
regurgitation. Esophagectomy is reserved for the rare intractable
cases of unsuccessful lesser treatments.

Procedure

The laparoscopic approach for Esophagomyotomy is described.  Five laparo-
scopic ports are placed following the establishment of pneumoperi-
toneum. The short gastric vessels are divided and the distal esophagus
mobilized, protecting the anterior vagal nerve trunk. A bougie (50Fr)
is illuminated and passed into the esophagus by the anesthesia provider,
aiding in the dissection. Using an L-shaped dissector (with or without
clectrosurgical modality), a longitudinal incision is made down to the
submucosal layer 2 to 3 cm distal to the gastroesophageal junction and
then proximally onto the esophagus for 6 to 8 cm. The esophageal inci-
sion may be longer. If elected, a partial posterior fundoplication (e.g,,
Toupet) may be performed to prevent gastroesophageal reflux. The
port incisions are closed.

Preparation of the Patient

Antiembolitic hose are put on the legs, as requested. The patient is
supine with the arms on padded armboards. Padded shoulder braces
and a padded footboard are secured to the table. The anesthesia
provider passes a lubricated nasogastric tube. All bony prominences
and areas vulnerable to skin and neurovascular pressure or trauma are
padded, e.g., the heels. Apply electrosurgical dispersive pad. A Foley
catheter may be inserted. The table is placed in Trendelenburg 5° to
10° to establish pneumoperitoneum, and then in reverse Trendelen-
burg 10° to 20° to allow the viscera to gravitate inferiorly. The table
may be rotated slightly to the right to facilitate exposure.
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Skin Preparation

Begin at the midline (for an abdominal approach), extending
from the axilla to the pubic symphysis and down to the table at
the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Sequential compression device with disposable leg wraps, if
requested
Padded shoulder braces
Padded footboard
Suction
ESU
Fiber-optic light source, e.g., Xenon 300 W
Video monitors (2)
VCR
Printer
CD burner
Camera console
CO, insufflator

Pressure bag to facilitate irrigation

Instrumentation

Limited procedures tray (open)

Major procedures tray (for possible conversion to “open” pro-
cedure), available

Esophageal dilator set, e.g., Maloney or Hurst

Verres needle

Hasson trocar

Trocars, (5), e.g., (2) or (3) 10 or 11 mm and (2) or (3) 5 mm

Reducer caps

Fiber-optic laparoscope with camera charged-coupled device (CCD)
and power (light) cord

Endoscopic instruments:

electrosurgical suction irrigator/dissector with ] hook tip or right
angle tip, scissors (hook, straight, and micro), grasping clamps,
such as (2) Babcock (atraumatic) 5 mm and (2) 10 mm, and (2)
Allis, fan or Nathanson retractor

Suturing device, e.g., EndoStitch®

Multifire ligating clip applier
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Supplies
Antiembolitic hose
Foley catheter (with continuous drainage unit), as requested
N/G tube (e.g., 16Fr) to anesthesia provider
Methylene blue dye, if requested
Basin set
Blades, (1) #15 and (1) #11
Fog reduction agent, e.g., FRED®, ELVIS
Silastic™ tubing for CO, insufflation
Suction tubing

™

Cystoscopy or similar straight tubing, e.g., K50; add 1000-ml bag
normal saline and Stopcock 3-way, for irrigation
Electrosurgical cord

Special Notes

* Apply Special Notes from Abdominal Laparoscopy, p. 140,
and Esophagoscopy, p. 181, as indicated.

* When there is a question regarding penetration of the
esophageal mucosa, methylene blue dye may be instilled into the
distal esophagus by the anesthesia provider to identify the site of
the perforation.

Esophagectomy

Definition
Removal of the esophagus or a portion of the esophagus with reestab-
lishment of the continuity of the gastrointestinal tract.

Discussion
Esophagectomy (in the adult) is performed for stricture, trauma,
achalasia not responsive to lesser procedures, Barrett’s esophagus, etc.,
but most often for malignancy. Approximately half of esophageal cancers
occur in the proximal two thirds of the esophagus (squamous cell carci-
noma) and half in the distal third (adenocarcinoma). Metastasis to adja-
cent structures as multiple lymph node regions and blood vessels ensues.
Most lesions are discovered late; survival rate is poor despite treatment.
Diagnostic evaluation, in addition to routine examination, includes
endoscopy and barium studies, computed tomography (CT), magnetic
resonance imaging (MRI), positron emission tomography (PET), and
ultrasound scans, immunologic studies, and thoracoscopy and
laparoscopy (for staging and planning of therapy). For Barrett’s esopha-
gus, transendoscopic laser treatment may suffice in early presentations.
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When the patient is too debilitated to undergo resectional surgery,
the constricting lesion may be cored, employing electrosurgery or
laser (with endoscopic placement of an expandable stent, e.g., Songm,
Ultraflex ™, Gianturco-Z™) to permit the patient to swallow saliva and
take liquid nutrition. When a chance of cure is possible, extensive pro-
cedures are undertaken.

For tumors of the hypopharyngeal or cervical esophagus, recon-
struction requires the use of skin flaps (deltopectoral, etc.), and for
more distal lesions, radical en bloc dissection may involve partial gas-
trectomy, splenectomy, and excision of multiple lymph node regions,
azygous vein, thoracic duct, and adjacent diaphragm. Radiation ther-
apy alone or a combination of surgery and radiation with adjuvant
chemotherapy are treatment considerations.

When the lesion is amenable to surgery, a wide variety of proce-
dures may be performed. Surgical resection may be via left or right tho-
racotomy, with a thoracoabdominal incision or a combination of
separate cervical, thoracic, and abdominal incisions. Reconstruction
most often utilizes the stomach configured into a variety of tubes after
resection of the cardioesophageal junction. When the patient has previ-
ously undergone upper gastrointestinal procedures, or, electively for
mechanical reasons or to avoid later acid reflux, isolated segments of
the right, transverse, or left colon may be used with a colocolostomy to
restore colonic integrity. Similarly, a jejunal segment may be used in a
Roux-en-Y configuration. The interposed segment is placed transpleu-
rally, or for palliation, endoesophageally. Endoscopic stapling tech-
niques are employed.

Esophagectomy is formidable, with high morbidity and mortality.
A combined thoracoscopic and laparoscopic approach, although
tedious, is often undertaken; however, it may compromise the dissec-
tion. There is controversy regarding the most appropriate procedure.

Procedure

Esophagectomy via left transpleural transdiaphragmatic approach for a
lesion inferior to the aortic arch is described.  Via left thoracotomy, a
portion of the seventh rib (and lesser resection of the sixth and eighth
ribs) is resected. The pleural space is entered, and an incision is made
into the mediastinal pleura. The esophagus, superior and inferior to the
aortic arch (including the tumor-bearing segment), is mobilized.
Branches of the esophageal artery from the thoracic aorta are ligated.
The azygos vein is either protected or excised, accordingly. Major lym-
phatic channels and the thoracic duct, likewise, are protected or
excised in a more radical procedure. The left recurrent laryngeal nerve
is protected. The diaphragm is incised and the stomach mobilized.
The esophagocardiac junction is transected, and the esophagus and



196 Chapter 17 Gastrointestinal Surgery

mobilized stomach are brought up (i.c., superiorly). The proximal
esophagus is divided, removing the specimen.

An anastomosis is fashioned between the esophagus and the (now)
intrathoracic stomach, anterior to (or posterior to) the aortic arch.
Combinations of endoscopic stapling and /or suture techniques are uti-
lized throughout. The stomach is anchored to the mediastinal pleura,
and the diaphragm is closed about the distal stomach. (Some surgeons
advocate concomitant py]orop]asty, p- 205, to prevent a gastric outlet
obstruction due to spasm created by a vagus nerve branch division
inherent to the procedure.) A thoracostomy tube is placed and secured
with a stitch. The incision is closed.

Preparation of the Patient

Antiembolitic hose are put on the legs. Following the administration of
general anesthesia, the patient is placed in a modified right lateral
position (left side up). The patient’s right arm is extended on a
padded armboard, and the left arm is bent and brought over the right
(supported by a pillow-padded Mayo stand). The right leg is flexed,
and the left leg is straight (or both legs may be flexed) with a pillow
placed between the knees. Padding is placed around the feet and
ankles. The position is maintained with wide adhesive tape (after
checking chart for patient’s allergies), following the application of
tincture of benzoin, at the shoulders, hips, and legs and secured to the
underside of the table. All bony prominences and areas vulnerable to
skin and neurovascular pressure or trauma are well padded. A Foley
catheter is placed. An electrosurgical dispersive pad is applied.

Skin Preparation

Begin at the intended site of incision (mid-thorax to the abdomen),
extending from the shoulders to the iliac crest and to the table, ante-
riorly and posteriorly.

Draping

Folded towels and a laparotomy sheet

Equipment

Sequential compression device with disposable leg wraps, as
requested

MUL-T-Blanket® (hyper/hypothermia blanket or mattress pad),
optional

ESU

Suction

Scales for weighing sponges (2)

Blood pump and blood warmer, available

Laser, if requested; see p. 94 for mandatory laser safety precautions
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Instrumentation
Major procedures tray
Vascular procedures tray
GI tray
Thoracotomy tray
Long instruments tray, available
Hemoclip® appliers, or similar ligating clip appliers, variety of
sizes and lengths
Disposable multi-fire automatic stapling devices, e.g., LDS™ for
ligation and division of omentum and vagus nerves, TA 90™
for closure of gastric fundus, GIA™ (available), TA 55™

closure of gastrotomy, EEA™ for anastomosis

for

Supplies
Antiembolitic hose
N/G tube to the anesthesia provider
Foley catheter with urimeter and continuous drainage unit
Basin set
Blades, (2) #10 and (1) #15
Needle magnet or counter
Suction tubing
Electrosurgical pencil and cord with holder and scraper
Hemoclips or similar ligating clips, assorted sizes
Small dissectors, e.g., peanut, Kittners

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
and Esophagoscopy, p. 181, as indicated.

* Reminder: The circulator must always use the JC Universal
Protocol to identify that the patient is the correct patient, antic-
ipating the correct surgery on the correctly marked side (lateral-
ity) and site. See the JC’s Universal Protocol, p. 18, as necessary.

* Reminder: Before every surgery begins, an official “time out”
must be taken; it is a safety measure. A “time out”is required and
must be documented on the Perioperative Record for
medicolegal reasons.

* Reminder: See the suggested Patient Care Plan, p. 9. The
circulator adapts care to meet the individual patient’s needs by
implementing the nursing interventions that result in the opti-
mal desired outcomes. Use the Special Notes to augment the
plan of care to ensure that all considerations have been taken
into account.
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All care that is given must be documented in the Periopera-
tive Record for medicolegal reasons.

Reminder: The circulator will assist the anesthesia provider
during the induction of anesthesia, e.g., during endotra-
cheal intubation (by applying pressure to the cricoid cartilage)
or by injecting medications the anesthesia provider has
prepared (at his/her direction). For a description of the
circulator’s role during the administration of anesthesia,

see p. 81.

Reminder: Check chart for patient sensitivities and allergies,
including to latex products, e.g., gloves, drains, or elasticized
dressings. Note that simple drains (e.g., Penrose) and pressure
bandages contain latex, among many other items in general use.
Also note that some patients may be allergic to the iodine in
some prep solutions.

The circulator must verify with the blood bank that the correct
number of units (of blood or blood products) are ready and
available as ordered.

The circulator assists the anesthesia provider in verifying the
numbers on the units (of blood or blood products) and com-
paring them to the patient identification number.

The circulator prepares intravenous (IV) tubing, blood warmer,
and blood pump, as requested by the anesthesia provider.

The circulator may insert an intravenous (IV) line, as requested
by the anesthesia provider (according to hospital policy).

Reminder: After the chest cavity has been entered, warm
moist lap sponges are used; free raytec sponges are not used in
the open thorax or abdomen. A raytec sponge mounted on a
sponge forceps (e.g., Forrester) may be requested. This is
referred to as a “spongestick.”

Do not open any disposable stapling devices, etc., until sur-
geon requests exact size and type, noting that these items are
expensive.

Weigh sponges to determine fluid loss replacement. To weigh
sponges, two scales are used, one for raytec sponges and one for
lap pads. To weigh sponges, calculate the weight of the dry
sponge and set the scale to 0 after weight adjustment.

An accurate record of the amount of irrigation used also helps
to determine fluid replacement.
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* Once the chest cavity is opened, lap pads moistened with warm
normal saline are placed, and the rib spreader (a self-retaining
retractor, e.g., Finocietto) is needed.

* A small sponge for dissection, e.g., peanut or Kittner, is
mounted on a tonsil forceps; using a long-tonsil forceps may be
requested.

* A protective face shield should be worn by those scrubbed to
prevent tbe patient’s secretions from sprayng into the eyes and
mucous membranes of team members.

¢ If a ligature is requested, it should be passed mounted on a ton-
sil (or on long-tonsil) forceps.

* The skin knife used to make the initial incision is used to make
the stab wound for the chest tube, c.g., Argyle. A hemostat
(e.g., Pean) is inserted into the stab wound to grasp the tube.
The chest tube is secured with a skin stitch of heavy material,
e.g., #2 silk on a cutting needle.

¢ Following wound closure, the chest tube may be additionally
secured to the adjacent skin with tape; check the chart for
patient allergies if adhesive tape is to be used and apply tincture
of benzoin or Mastisol® before placing the tape.

¢ The chest tube is attached to an under water seal drainage, e.g.,
Pleurevac and hung at a level below the patient’s chest.

Esophageal Hiatal Herniorrhaphy

Definition
Repair of the esophageal diaphragmatic aperture (hiatus) to prevent
herniation of the stomach into the thorax.

Discussion
Esophageal hiatal hernia is often detected on routine chest x-ray; the
patients frequently are asymptomatic.

Indications for surgical repair include severe clinical symptoms as
gastroesophageal reflux (GERD) and chest pain with radiographic,
endoscopic, and intestinal physiologic and manometric findings. On
occasion, the apparent herniation of the stomach into the thoracic cav-
ity is due to a foreshortened esophagus. Numerous procedures have
been devised to correct this condition by transabdominal, transtho-
racic, or endoscopic approach.

The recurrence rate is relatively high. No single procedure has
been determined to be the best.
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Procedure

A transabdominal approach for Esophageal Hiatal Herniorrhaphy is described.
The upper abdomen is approached through a midline, paramedian, or
high-transverse incision. The esophagocardiac region is exposed by
either retraction or mobilization of the left lobe of the liver. The herni-
ated stomach is reduced, and the posterior mediastinal space is entered,
exposing the distal esophagus. The crural fibers of the diaphragm at the
esophageal hiatus are exposed, with the stomach distracted inferiorly
and approximated (with nonabsorbable suture) posterior to the distal
esophagus. The distal esophagus may be sutured to reflected portions of
the peritoneum and the phrenicoesophageal (phrenoesophageal) liga-
ment and to the gastric cardia, maintaining an acute esophagogastric
angle. Care must be taken to avoid making the repair too tight and to
injuring the vagus nerves. The anesthesia provider may be asked to pass
a lubricated large-diameter esophageal bougie (e.g., Maloney or Hurst)
to determine that the hiatus is not unduly compromised.

Preparation of the Patient

Antiembolitic hose are put on the legs. The patient is supine with the
arms extended on padded armboards, or a modified lateral position
may be employed. A pillow may be placed under the knees to avoid
strain on the back muscles. Bony prominences and all areas vulnerable
to skin and neurovascular pressure or trauma are padded. A lubricated
nasogastric tube is passed by the anesthesia provider. A Foley catheter
may be inserted. Electrosurgical dispersive pad is applied.

Skin Preparation
Abdominal approach: Begin at the midline, extending from nip-
ples to knees and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Sequential compression device with disposable leg wraps, if
requested
ESU
Suction

Instrumentation
Major procedures tray
GI tray
Vascular procedures tray
Thoracotomy tray, available
Large self-retaining retractor, e.g., Balfour
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Hemoclip or similar ligating clip appliers (varicty of lengths and sizes)
Bougies, e.g., Maloney or Hurst, to anesthesia provider

Supplies
Antiembolitic hose
Foley catheter with continuous drainage unit, as requested
N/G tube to the anesthesia provider
Basin set
Blades, (2) #10 and (1) #15
Needle magnet or counter
Suction tubing
Electrosurgical pencil and cord with holder and scraper
Hemoclips or similar ligating clips, variety of sizes
Small dissector sponges (e.g., peanut or Kittner)

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

* When the circulator checks the chart for patient sensitivities
and allergies, he/she should note an allergy to latex products,
as many products used in surgery contain latex, (e.g., gloves,
drains [Penrose], adhesive tape, and elasticized bandages). The
circulator documents he/she noted the latex allergy; the prod-
ucts substituted must be “latex-free.” Document when an
allergy to iodine is noted, as most skin prep solutions contain
providone iodine; an alternate prep solution should be used.
The substitute products used should be documented.

¢ Take appropriate measures to maintain patient’s body tempera-
ture, e.g., offer warmed blanket, raise room temperature, apply
forced-air warming blanket, when ordered.

¢ A small sponge used for dissection (e.g., peanut or Kittner) may
be requested. Dissector sponges are included in the sponge
count; see p. 40.

¢ The circulator accompanies the anesthesia provider taking the
patient to the PACU; he/she gives the PACU perioperative
practitioner a detailed intraoperative report regarding the
course of events as they apply to the individual.

¢ Prior to leaving the OR, the circulator assures that the patient
is properly positioned on the gurney, that lines are not kinked,
and that measures necessary to maintain the patient’s body tem-
perature have been taken.
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¢ In the PACU, the perioperative practitioner observes that the
patient’s breathing is unobstructed, monitors the patient’s
blood pressure and vital signs, and documents all pertinent
information in the Perioperative Record in the Postoper-
ative Record. Documentation is vital for patient safety
regarding continuity of care and for medicolegal reasons.

¢ In the PACU, the perioperative practitioner assumes the role of
the patient’s advocate.

Laparoscopic Fundoplication (Nissen Procedure)

Definition
Endoscopic wrapping of the gastric fundus about the cardia to correct
gastroesophageal reflux and/or hiatal hernia.

Discussion
In the adult, this procedure is used to treat gastroesophageal reflux dis-
case (GERD) and certain presentations of an esophageal hiatal hernia
by physically reestablishing the gastroesophageal angle and a barrier to
intrathoracic gastric displacement.

For children, see Pediatric Laparoscopic Fundoplication
(Nissen), p. 1070.

Procedure
Laparoscopic Fundoplication (Nissen) is described. ~ Five ports are placed
following establishment of pneumoperitoneum (as for Laparoscopic
Vagotomy, p. 207). The left lobe of the liver is retracted, and the
triangular ligament is incised, as necessary. The esophageal hiatus is
visualized.

The gastric cardia is distracted, with reduction of the hiatal hernia, if
present, and the phrenicoesophageal ligament is incised. The left gastric
artery and vagal nerve branches are displaced. A window is dissected pos-
terior to the distal esophagus, through which a drain or soft catheter (e.g,,
12Fr or 14Fr) is placed to provide traction on the esophagus. The stomach
is mobilized by dividing the short gastric vessels on the greater curvature.

If the esophageal hiatus is enlarged, several sutures may be placed
to minimize the crural defect. The anesthesia provider may pass an
esophageal dilator (50Fr to 60Fr), lubricated with water-soluble lubri-
cant, transorally. The gastric fundus is seized with an atraumatic grasp-
ing forceps and passed posterior to the esophagus. An adjacent portion
of the fundus is seized anterior to the esophagus (apposed to the pos-
teriorly seized segment) and sutured or stapled (incorporating the
esophagocardiac wall), completing the fundoplication.
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By wrapping the proximal stomach around the gastroesophageal junc-
tion and “fixing” it to itself, the fundoplication prevents recurrent hernia-
tion. The drain or catheter and esophageal dilators are removed. After the
surgical field is inspected for hemostasis and irrigated as necessary, pneu-
moperitoneum is released. The incisions are closed in the usual manner.

Preparation of the Patient

Apply antiembolitic hose, as requested. The patient is supine with arms
extended on padded armboards, or the arms may be padded and tucked in
at the patient’s sides using the draw sheet. Padded shoulder braces and a
padded footboard are secured to the table. All bony prominences and areas
vulnerable to skin and neurovascular pressure or trauma are padded. A
lubricated nasogastric tube is passed by the anesthesia provider. An electro-
surgical dispersive pad is applied. A Foley catheter is inserted. The table is
placed inTrendelenburg 5°to 10° to establish pneumoperitoneum and then
in reverse Trendelenburg 10° to 20° to allow the viscera to gravitate inferi-
orly. The table may be rotated slightly to the right to increase exposure.

Skin Preparation
Begin at the midline extending from the axilla to the pubic symphysis
and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Sequential compression device with disposable leg wraps, if
requested
Padded shoulder braces
Padded footboard
Suction
ESU
Fiber-optic light source, e.g., Xenon 300 W
Video monitors (2)
VCR
CD burner
Printer
CO, insuftlator
Camera console
Pressure bag to facilitate irrigation

Instrumentation
Limited procedures tray
Major procedures tray (available for conversion to “open” proce-

dure)
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Verres needle

Hasson trocar

Trocars, (2) or (3) 10 or 11 mm and (2) or (3) 5 mm

Reducer caps

Fiber-optic laparoscope with camera charged-coupled devices
(CCD) and power (light) cord

Endoscopic instruments:

electrosurgical suction-irrigator/dissector with ] hook tip or right
angle tip, scissors (hook, straight, and micro), grasping
clamps, e.g., Babcock (autraumatic) (2) 5 mm, (2) 10 mm, (2)
Allis, fan retractor or Nathanson retractor (to retract the
liver)

Multifire ligating clip applier, optional

Intracorporeal suturing device with introducer sleeve, e.g.,
EndoStitch

Supplies

Antiembolitic hose

N/G tube (e.g., 16Fr) to anesthesia provider

Bougies (e.g., Maloney or Hurst) to anesthesia provider, if
requested

Foley catheter with continuous drainage unit

Soft catheter for retraction, e.g., Robinson 12Fr or 14Fr

Basin set

Blades, (1) #15 and (1) #11

Fog reduction agent, e.g., FRED, ELVIS

Suction tubing

Silastic tubing for CO,

Cystoscopy or similar straight tubing, e.g., K50, a 1000-ml bag
normal saline and three-way stopcock, for irrigation

Electrosurgical cord

Special Notes

¢ Apply Special Notes from Abdominal Laparoscopy, p. 140,
as indicated.

Vagotomy and Pyloroplasty

Definition

Vagotomy. The transection of the vagus nerves (or peripheral divi-
sions of the vagus nerves) performed at the level of the distal esopha-
gus or at the gastric cardia to reduce gastric secretion (of hydrochloric
acid) in patients with peptic ulcers.



Chapter 17 Gastrointestinal Surgery 205

Pyloroplasty. Enlargement of the gastric outlet (the pylorus) to
enhance emptying of the stomach into the duodenum.

Discussion

Vagotomy is a conservative surgical therapy compared to gastrectomy
regarding controlling gastric acid secretion. Vagotomy may be either
truncal or selective.

In truncal vagotomy, the main trunks of the vagus nerve are inter-
rupted, including branches to the stomach and other abdominal viscera.

Selective vagotomy (of which there are several modifications)
is performed about the gastric cardia, so that only the gastric branches
of the vagus nerves are interrupted.

Pyloroplasty is performed in conjunction with truncal vagotomy
to enhance gastric emptying, which is otherwise delayed when the
vagus nerves have been transected. When feasible, highly selective vago-
tomy can be performed, which includes transection of the posterior
vagal trunk and seromyotomy along the lesser curvature interrupting
the acid production innervation (i.e., selective branches of the anterior
trunk). This spares the ability of the antrum to contract, obviating the
need for pyloroplasty.

In recent years, the medical regimen for peptic ulcer disease by
treatment of Helicobacter pylori with antibiotics and acid-reducing
agents has greatly decreased the need for peptic ulcer surgery.

For Discussion and Procedure for Laparoscopic Vagotomy,
see p. 207.).

Procedure

The upper abdomen is exposed through a midline, paramedian, or
high-transverse incision. Physical findings are assessed, and either
truncal or selective vagotomy is performed. Ligating clips (e.g.,
Hemoclips) are applied to the severed vagus nerve trunks.

Small sections of the vagus nerve are sent to pathology to confirm
that neural tissue was actually divided. Pyloroplasty is then per-
formed. The most common pyloroplasty procedure is the Heinieke-
Mikulicz; the pyloroduodenal junction is incised 1ongitudinally and
closed transversely to facilitate gastric emptying,

In patients with severe bleeding, a gastrotomy or duodenotomy
may be necessary to identify and control the bleeding site.

Preparation of the Patient

Antiembolitic hose are put on the legs. The patient is supine; arms may
be extended on padded armboards. A pillow may be placed under the
sacrum and/or under the knees to relieve strain on back muscles. All
bony prominences and areas vulnerable to skin and neurovascular
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trauma or pressure are padded. A Foley catheter may be inserted. The
anesthesia provider places a lubricated nasogastric tube. An electro-

surgical dispersive pad is applied.

Skin Preparation

Begin at the midline, extending from axilla to the pubic symphysis and
down to the table at the sides.

Draping

Folded towels and a laparotomy or transverse sheet

Equipment
Sequential compression device with disposable leg wraps, as
requested
ESU
Suction

Instrumentation
Major procedures tray
Long instruments tray
Gastrointestinal procedures tray
Blunt nerve hook (e.g., Smithwick)
Hemoclip or similar ligating clip appliers (various sizes and
lengths, especially long)

Large sclf-retaining retractor, e.g., Balfour

Supplies
Antiembolitic hose
Foley catheter (with continuous drainage unit), as requested
N/G tube to the anesthesia provider
Basin set
Blades (3) #10 and (1) #15
Needle magnet or counter
Suction tubing
Electrosurgical pencil and cord with holder and scraper
Penrose drains (2), long, 1” for traction on esophagus
Hemoclips or similar ligating clips, assorted sizes
Hemostatic agents, e.g., Gelfoam®, SurgicelTM
Disposable stapler, e.g., TA 55™ for closure of longitudinal incision

across pylorus, as requested

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.
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¢ Wet the Penrose drain with saline before passing it on clamp
(e.g., Pean forceps) to the surgeon; the drain is used for traction.

* N.B. Specimens of the vagus nerve must be correctly iden-
tified as “neural” tissue; therefore, the specimens are
placed on pieces ofTelfam (or other nonsticking type pad),
labeled, and sent to the lab for a frozen section.

¢ If Gastrotomy or Duodenotomy is performed, instruments
used intraluminally are isolated in a basin.

Laparoscopic Vagotomy

Definition
The endoscopic transection of the vagus nerves (or peripheral divi-
sions) at the level of the distal esophagus or gastric cardia.

Discussion
There are numerous procedures and modifications to diminish gastric
acid secretion related to peptic ulcer disease. Many of these modifications
can be performed laparoscopically. Most often, interruption of the vagus
nerves is performed. Selective vagotomy versus truncal (com-
plete) vagotomy permits gastric emptying without the need for an
accompanying drainage procedure (pyloroplasty, gastrojejunostomy,
partial gastrectomy, etc.) unless advanced peptic ulcer disease with
fibrosis or stricture is present, in which case the latter may be necessary.
In some instances within several hours of perforation of a peptic
ulcer, vagotomy may be combined with the application of an omen-
tal patch to the site of the perforation.

Procedure

Pneumoperitoneum is established. Additional ports are established
inferior to the left and right costal margins, in the mid-axillary line,
the subxiphoid, and the mid-left upper quadrant. Through a right sub-
costal port, an extrudable fan-shaped retractor (e.g., Laparolift™) or
Nathanson retractor is inserted to displace the left lobe of the liver
(dividing the triangular ligament if necessary). A laparoscope (30°) is
preferred for this procedure by most surgeons. A lubricated large-bore
nasogastric tube or an esophageal dilator, e.g., Maloney or Hurst’s,
may be passed to facilitate traction on the stomach. As indicated, an
endoscope may be passed to dilate the pylorus.

The lesser sac is entered, and the tissues along the lesser curvature of the
stomach to the esophageal hiatus are dissected. The left gastric vein may be
divided between sutures or ligating clips. The left margin of the right crus of
the diaphragm and the stomach are retracted to the left. The paraesophageal
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tissues are dissected to expose the esophagus, which is retracted to the left.
The posterior vagus nerve is identified, divided, and ligated with clips. A sec-
tion of the specimen (neural tissue) is sent for histological confirmation.

The anterior vagus nerve is now exposed. Most often a selective
vagotomy is elected (versus truncal). Branches to the other viscera
(including the nerve of Laterget) are preserved. Gastric branches are iden-
tified (employing dissection of the gastric serosa as necessary), clipped,
and divided. A tissue specimen is sent for histological examination. Hemo-
stasis is assured. The abdomen is irrigated; an antibiotic solution may be
used. Pneumoperitoneum is released, and the incisions are closed.

An alternative procedure is the Post Truncal Vagotomy with Ante-
rior Seromyotomy (Taylor’s Procedure). This procedure is identical to
the one described up to the division of the posterior vagal trunk. As
branches of the anterior vagus nerve are often imbedded within the
seromuscular layer of the stomach, preventing division of the individ-
ual branches, a seromyotomy 1.5 cm from the lesser curvature from
the cardia to a point proximal to the pylorus (5 to 7 cm) is made. Care
is taken to avoid penetration of the mucosa. The seromyotomy is then
repaired with staples or a running suture. (A variation of the procedure
is to distract a seromuscular strip [in lieu of seromyotomy], excising it
using a multifire linear stapler, thus interrupting the intramural vagal
branches.) Methylene blue dye may be instilled in the stomach via naso-
gastric tube to verify integrity of the gastric repair. A fibrin sealant
(c.g.,"l"issucolTM or Tisseel VH™) may be applied to the suture line.

After the vagotomy is complete, a Congo red test may be per-
formed. In addition to histological confirmation that the nervous tissue
was removed, testing for gastric acidity may be done intraoperatively.
(Pentagastrin [to stimulate gastric acid production] 6 Wg/kg is given sub-
cutaneously by the anesthesia provider.)

Hemostasis is assured. The pneumoperitoneum is released. Inci-
sions are closed in the usual manner.

Congo Red Test. Twenty minutes prior to the testing, the stomach is
lavaged through a gastroscope with sodium bicarbonate solution to
remove residual acid. Congo red dye is instilled into the stomach to coat the
gastric mucosa. If vagotomy is complete, the red dye remains
unchanged. If even partial innervation remains, the affected area will turn
black (as seen via the scope) and additional nerve transection may be done.

Preparation of the Patient

Apply antiembolitic hose to the legs, as requested. The patient is
supine; arms may be extended on padded armboards, or arms may be
padded and tucked in at the patient’s sides using the draw sheet. A pad
under the sacral area and/or a pillow may be placed under the knees
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to relieve strain on back muscles. Padded shoulder braces and a padded
footboard are secured to the table. Bony prominences and all areas vul-
nerable to skin and neurovascular trauma or pressure are padded. The
anesthesia provider passes a lubricated nasogastric tube. A Foley
catheter may be inserted. Electrosurgical dispersive pad is applied.
The table is placed in Trendelenburg 5° to 10° to establish pneu-
moperitoneum and then in reverse Trendelenburg 10° to 20° to allow
the abdominal viscera to gravitate inferiorly. The table may be rotated
slightly to the right to increase exposure of the stomach intraoperatively.

Skin Preparation
Begin at the midline extending from axilla to the pubic symphysis and
down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Sequential compression device with disposable leg wraps, if requested
Suction
ESU
Fiber-optic light source (e.g., Xenon 300 W)
Video monitor
VCR
Printer
CD burner
CO, insufflator
Camera console
Pressure bag to facilitate irrigation

Instrumentation

Limited procedures tray, open

Major procedures tray, available

Verres needle

Hasson trocar

Trocars, 10 or 11 mm (2 or 3)

Trocars, 5 mm (2 or 3)

Reducer caps

Fiber-optic laparoscope with camera and power (light) cord

Endoscopic instruments:

Electrosurgical suction-irrigator/dissector with ] hook tip or right
angle tip and cord, scissors (hook, straight, and micro), grasp-
ing clamps, ¢.g., (2) atraumatic Babcock 5 mm, (2) 10 mm,
and (2) Allis, fan retractor, and Nathanson retractor
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Multifire ligating clip appliers

Suturing device, e.g., EndoStitch
Flexible fiber-optic gastroscope and associated equipment and instru-
ments, see Gastroscopy, p. 185.

Supplies

Antiembolitic hose

Foley catheter with continuous drainage unit, as requested

N/G tube (e.g., 16Fr) to anesthesia provider

Dilators to the anesthesia provider (e.g., Maloney or Hurst), if
requested

Basin set

Blades, (1) #15 and (1) #11

Electrosurgical cord

Suction tubing

Fog reduction agent, FRED, ELVIS

Silastic tubing

Cystoscopy or similar straight tubing, e.g., K50, a 1000-ml bag
normal saline, and three-way stopcock for irrigation

Methylene blue dye and Luer lok syringe, if requested

Fibrin tissue sealant, e.g., Tissucol or Tisseel VH

Antibiotic irrigation, if requested

Special Notes

* Apply Special Notes from Abdominal Laparoscopy, p. 140,
as indicated.

¢ If an endoscopist other than the surgeon is to perform gas-
troscopy (when included in procedure), ample notification must
be given, i.e., the gastroenterologist must be notified regarding
the time he/she will be needed (according to the OR schedule).

* The Endoscopy Cart (with necessary consoles, equipment,
etc.) should be brought into the room before the patient when
gastroscopy is performed.

Closure of a Perforated Peptic Ulcer

Definition
Repair of a full thickness of gastric or duodenal ulcer that has pene-
trated into the peritoneal cavity.

Discussion
A complication of peptic ulcer disease is spontancous perforation with
the escape of gastroduodenal secretions and contents into the peri-
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toneal cavity, resulting in peritonitis. The presentation may be mild
with a spontaneous closure of the perforation treated by nonsurgical
means, or it may result in an extensive life-threatening peritonitis. Less
often, a gastric malignancy may present in similar fashion. Numerous
surgical procedures are described for this condition.

When preexisting peptic ulcer disease has been present and the
peritoneal irritation is limited, a vagotomy and drainage procedure
may be performed; see Vagotomy and Pyloroplasty, p. 204.

Procedure
An upper abdominal incision (midline, right paramedian) is made. The site
of perforation is identified. Fluid and debris are aspirated. If not already par-
tially adherent to the perforation, a portion of adjacent greater omentum
(or gastrocolic ligament, etc.) is sutured or stapled to the stomach or the
duodenum surrounding the perforation. If malignancy is suspected, appro-
priate biopsies may be taken. Concomitant vagotomy and pyloroplasty
(p- 204) may then be performed. The peritoneal cavity is irrigated with an
antibiotic solution. After hemostasis is assured and the drains are placed
(and secured with a stitch), the wound is closed in the usual manner.

For Preparation of the Patient, Skin Preparation, Drap-
ing, Equipment, Instruments, Supplies, and Special Notes, sce
Vagotomy and Pyloroplasty, p. 205.

Special Notes

* Apply Special Notes from Vagotomy and Pyloroplasty,
p- 206, as indicated.

* The scrub person should be prepared to aspirate fluid from the
peritoneal cavity, following irrigation of the abdomen (e.g.,
with Poole suction).

¢ Instruments used intraluminally for bowel surgeries are iso-
lated in a basin.

¢ Consult the surgeon regarding the type of antibiotic irrigation
he/she plans to use, if any.

* Surgical team members should wear face shields to prevent
contaminated gastric and peritoneal contents from splashing or
spraying into their eyes, or onto mucous membranes.

Laparoscopic Closure of a Perforated
Ulcer (With Vagotomy)

Definition
Closure of a perforated stomach or duodenal ulcer and excision of the
vagus nerve and its branches; laparoscopically.
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Discussion
Limitations to this approach include advanced peritonitis, dense adhe-
sions, etc.

Procedure
Pneumoperitoneum and ports are established as for Laparoscopic
Vagotomy; see p. 207. The pathology is assessed, and fluid is aspirated
and sent for culture. The peritoneal cavity may be irrigated. The site of
the perforation is closed with endoscopic sutures, if feasible. An omen-
tal patch is then stapled or sutured over the site of the perforation.

An alternative technique, less frequently employed, is intralumenal
endoscopic. An endoscope is passed transorally, through which a grasping
forceps is placed from within the stomach or duodenum into the peri-
toneal cavity, seizing (with laparoscopic guidance) a portion of omentum.
The omentum is retracted onto the perforation. The patch is secured with
endoscopic suture or staples, and the endoscope is withdrawn.

Vagotomy (with drainage procedure) may then be performed, as
described in Laparoscopic Vagotomy, p. 207. A closed suction drain
may be placed (e.g., Hemovac™) and secured with a stitch. After
release of pneumoperitoneum, the incisions are closed in the usual
manner.

For Preparation of the Patient, Skin Preparation, Drap-
ing, Equipment, Instruments, Supplies, and Special Notes, sce
Laparoscopic Vagotomy, p. 208.

Gastrostomy

Definition
Establishment of an artificial opening into the stomach exiting onto the
skin of the abdominal wall.

Discussion

A gastrostomy, cither temporary or permanent, is used to drain the
stomach when there is an obstruction or to allow for liquid feedings
(on long-term or permanent basis) for patients with esophageal stric-
ture or tumor, or for general feeding for the patient unable to take oral
nourishment on a long-term basis. A catheter (e.g., Foley ) maintains
the patency of the gastrostomy tract.

As an alternative to an open surgical procedure, percutaneous
endoscopic gastrostomy (PEG) may be performed in the radiol-
ogy department special procedure suite or, if necessary, for critically ill
patients at the patient’s bedside or in the operating room.

Percutaneous endoscopic gastrostomy (PEG) is described. A
well-lubricated flexible fiber-optic gastroscope is passed into the stomach;
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the stomach is distended with air. The lighted tip of the scope is impacted
on the gastric wall, which is then positioned to be directly under the pari-
etal peritoneum, displacing the liver edge and colon. X-ray or ultrasound
may be employed to confirm the position of the gastric wall onto the pari-
ctal abdominal wall. If the patient is awake, local anesthesia is injected at the
site of the intended gastrostomy. A second operator passes a catheter
through a percutaneous stab wound, aiming at the transilluminated gastro-
scope tip. The catheter passes through the abdominal wall (following a
guide wire and dilators, which enlarge the puncture tract) and into the
stomach, where it is seized via the scope and its intragastric position con-
firmed. Various catheters are used, including balloon and loop tips to pre-
vent dislodgement. Tissue anchors may be placed percutaneously to secure
the gastric wall to the parictal abdominal wall about the catheter entry site.
The catheter is secured to the skin about the stab wound. An alternative
method is to pass the catheter transorally, seizing same from within the
stomach with a percutaneously inserted grasper.

N.B. PEG (and tissue anchor) kits are available.

Gastrostomy is often performed as an adjunct to a more exten-
sive procedure. In the debilitated patient, gastrostomy may be per-
formed under local anesthesia.

Procedure

A gastrostomy (e.g., feeding) as an isolated procedure is described. A limited
transverse left upper abdominal incision is employed. The peritoneal cav-
ity is entered, the gastric wall is identified, and concentric purse-string
sutures are placed. A small incision is made into the stomach, within the
innermost purse-string suture, through which a catheter is passed. The
purse-string sutures are secured. The catheter can exit through the incision
or preferably through a separate stab wound and secured. The gastric wall
is sutured intra-abdominally at a few points to the peritoneal surface about
the stab wound. The peritoneal cavity may be irrigated, usually with an
antibiotic solution. The abdomen is closed in layers.

Preparation of the Patient

When gastrostomy is performed in the OR, the patient is supine;
arms may be extended on padded armboards. A pillow may be placed
under the sacral area and/or under the knees to relieve strain on back
muscles. Antiembolitic hose may be put on the legs, if requested. All
bony prominences and areas vulnerable to skin and neurovascular pres-
sure or trauma are padded. Apply electrosurgical dispersive pad.

Skin Preparation

Begin at the intended site of incision (usually transverse left upper
abdominal), extending from nipples to upper thighs and down to the
table at the sides.
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Draping

Folded towels and a transverse sheet

Equipment
Suction
ESU
Fiber-optic light source, e.g., Xenon 300 W
Air insufflation unit

Instrumentation
Flexible fiber-optic gastroscope (for both “open” and percutaneous

approach)

“Open” Procedure

Major procedures tray

GI tray, available

Ligating clip appliers, e.g., Hemoclip

Percutaneous Procedure

Limited procedures tray

PEG kit (e.g., Moss, which includes aT-Anchor™ gun and anchors),
available

Supplies
Bite block (to protect scope), as necessary
Antiembolitic hose, if requested
N/G tube to anesthesia provider
Electrosurgical pencil and cord
Suction tubing
Basin set
Blades, (2) #10 and (1) #15
Needle magnet or counter
Hemoclips or similar ligating clips, various sizes
Antibiotic irrigation, if requested
Silastic tubing for air insufflator
Gastrostomy catheter (e.g., Foley, Pezzer)
Catheter plug

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

¢ In gastrostomy, instruments used intraluminally are isolated
in a basin.
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¢ Surgical team members should wear face shields to prevent
contaminated gastric contents from splashing or spraying into
their eyes or onto mucous membranes.

* The stab wound made for the catheter is made with a #11 or
#15 blade; the catheter is grasped with a Pean clamp. The
catheter is secured with a skin stitch.

* A catheter plug is placed at the conclusion of procedure.
Gastrectomy

Definition
Removal of the entire stomach or a portion of the stomach and the
reestablishment of the continuity of the gastrointestinal tract.

Discussion
Subtotal (partial) gastrectomy refers to the excision of a portion of
the stomach performed primarily for peptic ulcer discase or tumor of the
distal stomach. A vagotomy (see p. 204) may be included. Gastrointestinal
continuity is reestablished by anastomosing of the gastric remnant to the
proximal duodenum (Billroth I) or to the proximal jejunum (Billroth
II, or a modification of it). When treating malignancies, the greater
omentum, lymph nodes, and adjacent organs (e.g., spleen) are removed.

Total gastrectomy is performed because of malignancy or
uncontrollable bleeding. Continuity of the gastrointestinal tract is
established by anastomosing distal esophagus to the proximal jejunum,
usually with the creation of a pouch or reservoir. (The duodenum or
an isolated segment of colon can also replace the resected stomach.)
The lymph nodes, adjacent organs (such as spleen), and greater omen-
tum are removed when treating malignancies.

A laparoscopic approach or laparoscopically assisted technique

may be employed.

Procedure

The incision may be upper midline or bilateral subcostal. For total
gastrectomy, a thoracoabdominal incision may be necessary. The
pathology is identified, and its operability assessed. The stomach is
mobilized by clamping and dividing the vascular attachments.

The greater omentum and sometimes the spleen are resected in
continuity with the stomach en bloc when malignancy is present.
According to the extent of the resection and the type of anastomosis
to be fashioned, the duodenum or jejunum is mobilized and anasto-
mosed to the gastric remnant or the distal esophagus anterior to (or
posterior to) the transverse colon.
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A retrocolic anastomosis requires an incision to be made in a relatively
avascular portion of the transverse mesocolon. The anastomosis is facilitated
by the use of automatic stapling devices, or clamps and a wide variety of
sutures and suturing techniques may be employed. A side-to-side jejunal
pouch may be required when total gastrectomy is performed. A drain (e.g,,
Jackson-Pratt™ or Hemovac) is inserted. If the pleural space has been
entered, an intrapleural scaled drainage unit (e.g,, Pleurevac) is necessary.
The wound is closed in layers. Drains are anchored with a skin suture.

Preparation of the Patient

For an upper midline or bilateral subcostal approach,
antiembolitic hose are applied. The patient is supine with arms
extended on padded armboards. A pillow may be placed under the
sacrum and/or under the knees to relieve strain on back muscles. All
bony prominences and areas vulnerable to skin and neurovascular pres-
sure or trauma are padded. An electrosurgical dispersive pad is
applied. A Foley catheter is inserted.

For a thoracoabdominal approach, antiembolitic hose are
put on the legs. The patient is in a modified (45° -) right lateral position
with the left side uppermost. The right arm is extended on a padded
armboard; the left arm is supported by a Mayo stand (padded with a
pillow), or a double armboard may be used. The left leg is extended and
the right leg is flexed, or both legs may be flexed with a pillow between
the knees. Pad areas around the feet and ankles. A pillow folded longi-
tudinally may be necessary to support the back. Pad all bony promi-
nences and areas vulnerable to neurovascular pressure or trauma. The
position is secured by wide adhesive tape (after checking chart for
patient allergies), following the application of tincture of benzoin, from
the shoulders, hips, and legs to the underside of the table. An electro-
surgical dispersive pad is applied. A Foley catheter is inserted.

Skin Preparation
For an upper midline or bilateral subcostal approach, begin
at intended site of incision, extending from the axilla to just above the
pubic symphysis and down to the table at the sides.

For a thoracoabdominal approach, begin at the intended site
of incision, extending from the shoulder to the iliac crest and down to
the table, anteriorly and posteriorly.

Draping

Four folded towels and a laparotomy sheet

Equipment
Sequential pressure device with disposable leg wraps, as requested
Suction
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Electrosurgical unit
Pillows, pads for positioning (for thoracoabdominal approach)
Scales for weighing sponges (2)

Instrumentation

Major procedures tray

Long instruments tray

GI procedures tray

Hemoclip or similar clip appliers (various sizes and lengths)

Long blunt nerve hooks (2), e.g., Smithwick)

Vascular procedures tray (available)

Disposable automatic stapling devices, e.g., LDS
30™ and TA 90™ or GIA™ and EEA™, optional

Large sclf-retaining retractor (e.g., Balfour, Bookwalter system,

™

and TA 55 or

Martin arm)

Supplies
Antiembolitic hose
Foley catheter with urimeter and continuous drainage unit
N/G tube to anesthesia provider
Blades, (2) #10 and (1) #15
Basin set
Needle magnet or counter
Suction tubing
Electrosurgical pencil and cord with holder and scraper
Hemoclips or similar ligating clips (variety of sizes)
Drain (e.g., Jackson-Pratt, Hemovac)
For Thoracoabdominal Approach, Add
Chest tubes (e.g., Argyle)
Intrapleural sealed drainage unit (e.g., Pleurevac)
Y-connector
Bulb syringe

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

* The circulator should check that the correct number of blood
(and/or blood product) units that were ordered are ready and
available.

¢ The circulator assists the anesthesia provider in verifying iden-
tification for administering blood and blood products. Prepare
IV tubing, blood warmer, and blood pump, as needed.
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Weigh sponges to accurately determine fluid loss replacement.
Two scales are used, one for raytec sponges and one for lap pads.
Calculate the weight of the dry sponge and set the scale to O
after weight adjustment.

Keep an accurate record of irrigation used to accurately deter-
mine replacement of fluid loss.

The scrub person should be prepared with large atraumatic
vascular clamps ready (prevents tissue damage to bowel).

Keep all soiled instruments (e.g., those that are used intralu-
menally) isolated in a basin.

The scrub person should be prepared with long, free ties
mounted on a tonsil (or long tonsil) clamp.

Frozen section may be requested.

The specimen is received in a large basin.

Surgeon may request a “clean” closure of the abdomen; this may
include any or all of the following: regowning, regloving,
redraping, and a Basic/Minor procedures tray. “Clean” closure
is at the discretion of the surgeon, as it is not required in upper
GI procedures.

Bariatric Surgery

Definition

Procedures to treat morbid obesity that alter the gastrointestinal tract

to effect weight loss by reducing the capacity of the stomach.

Discussion

Persons who are morbidly obese, weighing at least 100 pounds more than

their ideal weight, may be candidates for bariatric surgery. Surgery to

induce weight loss is performed only after nonsurgical means have failed
and the patient has undergone medical and psychological evaluation. While
individualized, weight in excess of 100 pounds of “ideal” weight or body
mass index (BMI) greater than 40 (35 to 40 in diabetics and hypertensives)
are criteria for this surgery with its significant risks, acute and long term.

The physiologic considerations in performing bariatric surgery are:

1.

2.

Anatomical restriction of the ability to comfortably contain
ingested food.

Metabolic restriction, in which absorptive capacity of the intes-
tinal tract is altered by short circuiting the small intestine
and/or diverting biliopancreatic secretions. Some procedures
combine both aspects to achieve results.
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There are numerous procedures, some of which have been aban-
doned due to long-term metabolic consequences (such as jejuno-ileal
bypass). Other procedures may have to be reversed, revised, or con-
verted to an alternative configuration. Gastroscopic placement of an
intragastric balloon has largely been abandoned because of erosive side
effects and its ineffectiveness.

A “gastric pacemaker” with electrodes applied to the proximal stomach
to produce feelings of satiety with rapid emptying has not been applied for
routine use. Panniculectomy (see p. 762) and/or liposuction, (see
p- 765) which directly removes redundant skin and adipose tissues, can be
performed in conjunction with or after the procedures that physiologically
effect weight loss. The most commonly performed procedures include
laparoscopic adjustable gastric banding that restricts ingested food
volume capacity and vertical gastric banding may be performed
“open” or laparoscopically; the band (e.g,, LAP-BAND®™) partitions the
stomach and restricts ingested food volume capacity. In proximal gastric
bypass performed “open” or laparoscopically, a small proximal gastric
pouch is anastomosed to the mid-jejunum, and biliopancreatic diversion is
achieved with partial gastrectomy and gastric pouch to distal small bowel
anastomosis or biliopancreatic diversion with duodenal switch (in which
partial gastrectomy decreases the size of the stomach but preserves the
pyloric channel, which is anastomosed to the distal small bowel).

In these procedures, a thorough medical assessment, including his-
tory and physical examination, nutritional assessment, and psychiatric
evaluation must be performed preoperatively. Anesthesia precautions
must be strictly considered and observed in the morbidly obese.
These patients must be closely observed for signs of shock and respi-
ratory distress.

Laparoscopic Adjustable Gastric
Banding and Proximal Gastric Bypass

Procedure

Laparoscopic Gastric Banding: Laparoscopic entry to the upper
abdomen is achieved; ports are placed. Retraction of the liver is often
necessary for exposure. A tunnel is created circumferentially by dis-
section around the proximal stomach. A grasper is used to pass an
encircling silicone band (LAP-BAND®) around the proximal stomach
and is “locked.” Sutures fix the band in place to prevent slippage. The
band tubing is brought into a deep subcutaneous position and con-
nected to its reservoir, implanted into the abdominal wall, allowing
percutancous access to inject or withdraw saline to alter the constric-
tive degree of the band. The wounds are closed.
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Proximal Gastric Bypass Roux-EN-Y Configuration
(open technique): The abdomen is entered through an upper mid-
line incision. If gallstones are noted (or documented on preoperative
x-ray), cholecystectomy (p. 148) may be performed. The distal esoph-
agus and proximal stomach are mobilized, and the gastrohepatic liga-
ment is incised. A drain or catheter may be used for traction. Between
the first and second branches of the left gastric artery, the stomach is
stapled (three rows) or stapled and transected after being certain that
tubes (e.g., nasogastric or esophageal stethoscope) are first withdrawn.
The drain or catheter can help to guide placement of the stapler. The
proximal pouch created should have 30 ml capacity.

At 45 cm distal to the ligament of Treitz, the jejunum is divided. An
8- to 12-cm segment may be excised to allow more mobility for the ensu-
ing gastric pouch anastomosis (without undue tension in these obese
structures). The proximal limb is anastomosed to the distal jejunum (45 to
150 cm from the site of division, depending on the desired weight loss
assessment) employing a linear stapler. The distal limb is anastomosed to
the gastric pouch, usually retrocolic, via an incision in the transverse meso-
colon. Hand-sewn or staple technique can be employed. The anesthesia
provider passes a Maloney or Hurst dilator (e.g., 30Fr) down the esopha-
gus before the anterior anastomotic layer is completed to assure a stoma
of this diameter. A nasogastric tube is inserted, and methylene blue dye
(diluted) is instilled to test for anastomotic leakage. The tube is left in the
jejunal limb. A gastrostomy (p. 212) may be performed to decompress the
excluded gastric remnant. All mesenteric defects are closed. Antibiotic
irrigation of the subcutaneous tissues may be done. The wound is closed.

This procedure may be performed laparoscopically, employing a
disposable endoscopic circular stapler, the anvil of which is passed per-
orally into the esophagus (when possible) in conjunction with a percu-
taneously passed snare wire that is used retrogradely to seize the anvil
for the pouch-jejunal anastomosis. Using a linear stapler, e.g., GIA™,
may be preferable. Also, hand-assisted technique using a hand port,
e.g, LAP-PORT™ may be employed.

Preparation of the Patient

Perioperative personnel must be aware of the many surgical and anes-
thesia risk factors inherent in the extremely obese patient to develop a
Perioperative Care Plan with interventions that will result in opti-
mal outcomes for the patient. Hemodynamic factors must be assessed
in positioning the patient. Also, emotional support is extremely
important, the patient’s feelings must be considered, as he/she may be
sensitive about his/her physical condition. Treating the patient with
dignity will go a long way in helping the patient cope and maintain self-
esteem while in this vulnerable position (as surgical patient).
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The morbidly obese patient may require an extension be placed on
the table or two operating tables placed side by side. In some facilities,
a specially sized bed is available that is taken into the OR. Safety belts
made of Velcro® may be attached to each other, or extenders may be
needed, or a specially sized belt may be used. When the patient is
moved from the bed to the table, and postoperatively, from table to
bed, an automatic lift (e.g., Hoyer or Invacare) can be employed; the
lift should be in the room before bringing patient into the room.

In addition, the patient may have difficulty breathing in the supine posi-
tion when the table is flat. The head of the table is elevated as directed by
the anesthesia provider, or extra pillows can be used to ease respiration until
anesthesia is induced. Arms are extended on specially sized padded arm-
boards, or two padded armboards may be required for cach arm. A padded
headboard and padded footboard are secured onto the table. The anesthesia
provider may require assistance when inserting the IV, as finding a vein may
be difficult. A pillow may be placed under the knees to avoid strain on back
muscles. All areas prone to skin and neurovascular pressure or injury (e.g.,
the heels) are padded. Regarding the use of antiembolitic hose the correct
size may not be available; the disposable leg wraps may be put directly onto
the legs. The wraps are connected to a sequential compression device (to
avoid thrombus formation). Apply an electrosurgical dispersive pad.

Laparoscopic or “open” approach procedures with general anesthe-
sia are employed. Intubation may require bronchofiberscopic assistance
perorally or nasally; the fiber-optic bronchoscope should be available at
the anesthesia provider’s side. The circulator must be ready to stand at
the head of the table to render assistance as needed by the anesthesia
provider and to provide emotional support to the patient as anesthesia
is induced. Following intubation, the anesthesia provider inserts a lubri-
cated nasogastric tube. An indwelling catheter, e.g., Foley, is inserted
(prior to the abdominal prep) and attached to continuous drainage.

Skin Preparation

Two prep sets or additional sponges and solution may be necessary.
Begin at the midline, extending from the axilla to mid-thighs and down
to the table at the sides. If the patient has a large panniculus, the sur-
geon usually devises a method of support for the panniculus that
enables the circulator to prep the skin area under it adequately.

Draping

Folded towels and a laparotomy sheet

Equipment
Automatic lift for moving the patient (e.g., Hoyer or Invacare)
Pillows, pads for positioning
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Sequential pressure device with disposable leg wraps
Suction

ESU

Scales (2) for weighing sponges

Padded shoulder braces

Padded footboard

Padded table extension, as necessary

For Laparoscopic Procedure, Add
Endoscopy Cart: (where available)
Fiber-optic light source, e.g., Xenon 300 W
Video monitors (2)

VCR

CO, insufflator and irrigator

Suction

Camera console

Pressure bag to facilitate irrigation

CD burner

VCR

Printer

Instrumentation

Major procedures tray (open)

Esophageal dilator set, e.g., Maloney or Hurst (to anesthesia
provider)

Long instruments tray

Gastrointestinal (GI) procedures tray

Cholecystectomy tray (available)

Bilary tract procedures tray (available)

Vascular tray (available)

Hemoclip or similar clip appliers (various sizes and lengths)

Vascular procedures tray (available)

Automatic stapling devices, e.g., GIA, EEA (optional)

Self-retaining retractor, extra-large (e.g.,, Bookwalter retractor
system)

For Laparoscopy, Add

Verres needle

Hasson trocar

Trocars, five total, e.g., 2 or 3 10 or 11 mm and 2 or 3 5 mm

Reducer caps

Fiber-optic laparoscope with camera and power (light) cord

Endoscopic instruments:

clectrosurgical suction irrigator/dissector with ] hook tip or
right-angle tip and cord, scissors (hook, straight, and micro,
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grasping clamps (total of (6): (2) atraumatic Babcock 5 mm,
(2) 10 mm, and (2) Allis), suturing device, fan retractor,
Nathanson retractor

Disposable automatic endoscopic stapler/multifire ligating clip
appliers, e.g., EEA®, GIA®

Supplies
Foley catheter with urimeter to continuous drainage unit
N/G tube to anesthesia provider
Methylene blue dye to anesthesia provider
Blades, (2) #10 and (1) #11
Basin set
Needle magnet or counter
Suction tubing
Electrosurgical pencil and cord with holder and scraper
Hemoclips or other ligating clips (various sizes and lengths)
Fibrin tissue sealant, e.g., Tisseel VH, Tissucol

For Laparoscopy, Add

Silastic”" tubing (for CO, insufflation)

Fog reduction agent, FRED, ELVIS

Suction tubing

Cystoscopy or similar straight tubing, ¢.g., K50, add 1000-ml bag
normal saline and three-way stopcock for irrigation

Hand port (e.g, LAP DISC", HANDPORT", LAP-PORT ",
Intromit ", Omniport” Dexterity Device ") for hand-assisted
procedures, if requested

Special Notes

* Apply Special Notes from Pancreaticoduodenectomy (Whip-
ple Procedure), p. , as indicated. For endoscopic approaches apply
Special Notes from Abdominal Laparoscopy, p. 140, as indicated.

¢ The circulator should try to meet the patient in advance (at
least the day before whenever possible) to assess the perioper-
ative nursing care requirements of this individual.

¢ The surgical team should make an ongoing effort to gather
information, including research methods others have devised to
meet the special perioperative needs of the extremely obese
patient. One suggestion made is for antiembolitic hose to not
be worn by the patient when a sequential compression device is
employed. The disposable leg wraps are used without hose; they
are applied directly onto the legs. Another suggestion is using
an automatic lift to move the patient (e.g., Hoyer or Invacare).
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Members of the surgical team at some hospitals consult with
personnel from the involved hospital departments to develop a
coordinated overview of care that will meet the bariatric
patient’s perioperative needs.

Consult with surgeon and anesthesia provider to prepare the
room in advance (prior to bringing the patient into the OR).

The circulator must always use the JC Universal Protocol to iden-
tify that the patient is the correct patient, anticipating the cor-
rect surgery on the correctly marked side (laterality) and site.
See the JC’s Universal Protocol, p. 18, as necessary.

Before every surgery begins, an official “time out” must be taken
as a safety measure. “Time out” is required and must be docu-
mented on the Perioperative Record for patient safety and
for medicolegal reasons.

Perioperative personnel should review the suggested Patient Care
Plan, p. 9, for care of the bariatric surgical patient, p. 218, and
adjust it accordingly. The circulator adapts care to meet the individ-
ual patient’s needs by implementing nursing interventions that
result in optimal desired outcomes for the patient.

The circulator must continually assess and evaluate the patient’s
physiological status throughout the procedure to choose and
implement nursing interventions that will best result in desired
outcomes for the patient.

All care must be documented in the Perioperative Record
for continuity of care and medicolegal reasons.

Assist the anesthesia provider during the administration of gen-
eral anesthesia. Intubation of the obese patient may be difficult.
Obtain additional equipment before the patient is brought into
the room (e.g., fiber-optic bronchoscope to the anesthesia
provider) as necessary.

The circulator should have the Emergency Airway Cart in the
room and be prepared to help anesthesia provider during the
induction phase of general anesthesia.

The circulator should be certain the “Crash Cart”is nearby to avoid
delay should an emergency situation occur, such as cardiac arrest.

The circulator should immediately summon help should an
emergency situation occur.

Reminder: The circulator conveys to the patient that he/she
will act as the patient’s advocate while the patient is in surgery.
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Reminder: It is important for the circulator to provide measures
of emotional support to the patient, e.g., maintain eye contact and
hold the patient’s hand during the administration of anesthesia.

Ascertain that equipment has been properly secured onto the
table to ensure patient safety. Prevent injuries by checking the
strength and functioning of all equipment that will be used or

added to the table.

Prevent musculoskeletal strains to personnel and the patient
by employing ergodynamic measures whenever necessary; see
Body Mechanics/Ergonomic Safety, p. 51. Use aids such as lifts,
rollers, slides, etc. for moving the patient, as necessary.

Assess hemodynamic factors in positioning the patient and take
appropriate measures, such as applying leg wraps directly to the
patient’s legs for sequential compression, do not cross legs, etc.
Provide pillows to elevate the head to aid the patient’s respira-
tion and to and make positioning more comfortable.

Take appropriate measures to maintain patient’s body temperature
by offering a blanket from the warmer, raising room temperature,

and/or applying forced-air warming blanket, when ordered.

Avoid patient feelings of embarrassment by exposing only the area
involved in the surgery, while all other areas are adequately covered.

Provide emotional support to the patient regarding feelings of
altered body image by providing the patient an opportunity to
express his/her feelings.

Provide measures of reassurance to help patient cope with fear
and anxiety regarding the serious nature of the surgery and the
unfamiliar environment by answering questions in a knowl-
edgeable manner whenever possible and referring questions to
the surgeon, as necessary.

The circulator should check that blood and/or blood product
units that were ordered are ready and that the correct number
of units is available.

Weigh sponges accurately to help to determine fluid loss
replacement. Two scales are necessary to weigh each type of
sponges (raytec and lap) separately.

Keep an accurate record of irrigation fluid used to determine
fluid replacement.

Large atraumatic vascular clamps and Glassman (GI) clamps (that
prevent tissue damage to the bowel) are employed for the bowel
anastomoses or disposable automatic staplers may be used.
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* Do not open disposable staplers, etc., until they are specifically
requested and the exact size has been determined, as they are
expensive; this is a price control measure.

* Keep all soiled instruments (those used intraluminally) isolated
in a basin.

Prepare long free ties mounted on an extra-long tonsil forceps.
¢ Check that anesthesia provider has the desired esophageal dila-

tors or obtain same, as necessary.

Jejunostomy

Definition

Creation of an opening between the jejunum and the abdominal wall.

Discussion
The jejunum can be affected by a variety of primary and secondary con-
ditions, including benign, malignant, and metastatic malignant tumors,
obstruction due to tumor, inflammatory process or adhesions, divertic-
ula, and congenital anomalies, including atresia. These conditions often
require excision of the involved bowel segment with reconstitution of
the bowel as jejunojejunostomy (see Small Bowel Resection, p. 230).
The jejunum is also employed surgically as an internal conduit or to
bypass a lesion involving other portions of the gastrointestinal tract. Exam-
ples include substitution of a jejunal segment in esophageal resection (see
Esophagectomy, p. 194), gastrojejunostomy (see Gastrectomy, p. 215),
choledochojejunostomy (sce Cholecystectomy, p. 148), pancreaticoje-
junostomy (see Pancreaticoduodenectomy, p. 159), etc., and in the for-
mation of an externalized segment or tube fistula for alimentation. A feeding
jejunostomy is preferred to a feeding gastrostomy when there is obstruction,
trauma, fistula, or other compromise of the upper intestinal tract.
Percutaneous placement of a jejunostomy tube (under radiographic
control) is most often performed in the radiology suite rather than in the
operating room. The use of CT fluoroscopy minimizes the chance of
injuring or traversing structures adjacent to the chosen jejunal segment.
In another variation of the percutancous technique, if an endoscope
can be advanced into the proximal jejunum, (PE]), a procedure similar
to the more commonly employed percutaneous endoscopic gastros-
tomy (PEG) (p. 212) can be done; a kit made for this purpose is Direct
PE] kit using the Endovive” or the MIC"™ jejunostomy tube.

Procedure
Tube jejunostomy (open approach): An incision is made in the
left upper abdomen; approximately 30 cm distal to the ligament of Tre-
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itz, a pursestring suture is placed on the antimesenteric aspect of the
jejunum, within which a 7-18Fr catheter (Silastic ™, polyethylene, rub-
ber, etc.) is introduced into the jejunal lumen for several centimeters
via a small stab wound. The pursestring suture is tied, and a seromus-
cular tunnel is made longitudinally by a series of sutures placed in side-
to-side fashion for 3 cm proximal to the insertion site (Witzel technique).
The jejunum is sutured to the abdominal wall adjacent to a stab wound,
through which the tube exits to the exterior; the tube is secured to the
skin with a suture, and the primary incision is closed. This procedure
may be done independently or as part of a more involved procedure
that requires a jejunostomy for considerations as stated above.

Laparoscopic jejunostomy. Pneumoperitoneum is established, and
three trocars are placed. The appropriate jejunal segment is mobilized
as necessary under direct vision, in the left upper abdomen. A grasper
is passed from within through the abdominal wall under direct vision
and then retracted intraperitoneally holding the tip of a jejunostomy
tube. A limited jejunotomy is made (again under direct vision), and the
tube is placed intraluminally. Sutures secure the site of entry into the
jejunum, and sutures are placed to attach that segment of jejunum to
the parietal peritoneal surface at several points.

Alternatively, T- fasteners’ (usually a total of four) are placed percu-
taneously to fasten a percutaneous endoscopic jejunostomy (PE]) tube using
aT-Anchor Introducer Gun™ that fastens the tube into the jejunal lumen.
The long limb of these inert anchors (similar to toggle bolts) is fastened to
the skin and released 3 weeks later to allow the T-Anchors™ to pass peri-
staltically. A percutaneously passed needle establishes entry into the lumen
(by aspiration of jejunal contents); a guide wire is passed via the needle,
and the needle is removed. Serial tubular dilators are passed into the jeju-
nal lumen, removing the dilator after a jejunostomy tube is placed via the
final dilator. The trocars are removed, incisions are closed, and the jejunos-
tomy tube is sutured to the abdominal skin with a skin stitch.

Jejunostomy conduit. A left upper-abdominal incision is made when
performed as an independent procedure (or otherwise as part of a more
extensive procedure). In this procedure, a formal jejunal stoma is made,
following Roux-en-Y configuration of the jejunum. The jejunum is
divided 30 cm distal to the ligament of Treitz; the proximal end is anas-
tomosed to the more distal jejunum (end to side) employing sutures or
staples. The distal end of the divided segment is exited to the abdominal
surface via an adequate tunnel or excision of a full-thickness disc of the
abdominal wall and secured to the skin (as a stoma) with sutures. The
primary incision is closed. This procedure is employed when the need
for jejunal feeding will be permanent or for an extended period.
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Preparation of the Patient

Antiembolitic hose are applied to the legs, as requested. The patient is
supine with arms extended on padded armboards. A pillow may be placed
under the sacral area and/or under the knees to avoid strain on back mus-
cles. Padded shoulder braces and a padded footboard are secured to the
table. Pad all bony prominences and areas vulnerable to skin and neurovas-
cular trauma or pressure. A Foley catheter may be inserted. Apply electro-
surgical dispersive pad. The anesthesia provider may pass a lubricated
nasogastric tube. The table is placed in Trendelenburg 5°to 10° to establish
pneumoperitoneum and then in reverse Trendelenburg 10° to 20° to allow
the abdominal viscera to gravitate inferiorly. The table may be rotated
slightly to the right to increase exposure of the stomach intraoperatively.

Skin Preparation
Begin at the midline, extending from axilla to the pubic symphysis and
down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Sequential compression device with disposable leg wraps, if
requested

Suction
ESU

For Laparoscopic Approach, Add
Monitor(s), 1 or 2

Endoscopy Cart:

Fiber-optic light source (e.g., Xenon 300 W)
Suction device

VCR, as requested

Printer

CD burner

CO, insufflator and Irrigator

Pressure bag for irrigation

Camera console

Instrumentation
“Open” procedure
Major procedures tray
GI tray

Laparoscopic Approach
Limited procedures tray



Chapter 17 Gastrointestinal Surgery 229

Verres needle

Hasson trocar

Trocars 10 or 11 mm (2 or 3)

Trocars 5 mm (2 or 3)

Reducer caps

Fiber-optic laparoscope with camera and power cord

Endoscopic instruments:

Electrosurgical suction-irrigator/dissector with J hook tip or right
angle tip, scissors (hook, straight, and micro), grasping clamps,
e.g., at (2) Babcock 5mm, (2) 10 mm, and (2) Allis

Multifire ligating clip appliers

Suturing device, e.g., EndoStitch

Supplies

Antiembolitic hose

Foley catheter with continuous drainage unit

N/G tube, e.g., #16Fr (to anesthesia provider)

Small basin

Blades, (1) #10, (1) #15, (1) #11

Suction tubing

Electrosurgical pencil and cord

Jejunostomy kit, e.g., PE] Kit: Jejunostomy tube, e.g., 7Fr to 18Fr
Silastic, polyethene, or rubber, T- Anchor fasteners and intro-
ducer gun (if requested)

Catheter plug

Laparoscopic Approach, Add
Electrosurgical cord
Fog reduction agent, FRED, ELVIS
Silastic™ tubing (1) for insufflator (1) for irrigation, as
Cystoscopy or similar straight tubing, e.g., K50, a 1000-ml bag
normal saline, and 3- way stopcock for irrigation

Special Notes

¢ For the “open” approach to Jejunostomy, apply Special
Notes from Gastrostomy, p. 214, as indicated.

* For laparoscopic approach to Jejunostomy, apply Spe-
cial Notes from Abdominal Laparoscopy, p. 140, as indicated.

¢ For Percutaneous endoscopic jejunostomy, a kit, made
for this purpose, e.g., “Direct PE]J” kit using the Endovive " or
the MIC™ jejunostomy tube. The kit is similar to the one for
gastrostomy, PEG Kkit.
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Check with surgeon for type of jejunostomy tube preference as
procedure progresses however, well before the tube is needed.

Have available, but do not open, individual items (e.g., tubes, T-
Anchors, etc.) or a kit, until the specific item or kit is requested
for price control.

Anticipate need for collection pouch or catheter plug for tube
jejunostomy or ostomy pouch for conduit.

When a pouch is used, protect skin with tincture of benzoin

applied to the skin before applying pouch.

The skin knife is used to make the exit wound for the tube; the
tube is secured with a skin stitch.

Small-Bowel Resection

Definition

Excision of a segment of the small intestine to remove an obstruction,
a gangrenous portion of the bowel, a perforation, or a source of hem-
orrhage, etc. with the remaining small bowel proximally anastomosed
to a segment of more distal small bowel or colon.

Discussion
Small-bowel resection is infrequently performed as an isolated proce-
dure, as for inflammatory bowel disease, rare primary tumors, and mesen-
teric infarctions. In addition, whether a Meckel’s diverticulum is diagnosed
preoperatively or discovered intraoperatively, it is similarly excised. More
often, the small bowel is resected in the course of other procedures as
adhesive obstructive bowel disease, tumors of adjacent organs, and inflam-
matory processes, e.g., diverticulitis or tubo-ovarian abscess.
Laparoscopic approach may be employed, but may not be applica-
ble in certain circumstances, as when extensive adhesions are encoun-
tered due to inflammation.

Procedure

Small Bowel Resection as an isolated procedure is described.  An incision is
made so that the entire small bowel is accessible, especially if the patient
has had previous surgery and there are adhesions. The mesentery is
divided, ligating vascular structures; the affected segment is excised, and
the continuity of the bowel is restored by anastomosis of the proximal
and distal ends of the remaining small bowel. An automatic stapling
device (e.g., GIA or TA) may be employed, or one- or two-layered anas-
tomoses may be performed. The abdomen is closed in layers.
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Small bowel resection as part of another procedure is described.
Similar steps are taken, leaving the resected segment of small intestine
attached to the adherent organ (e.g., colon, ovary) also to be resected.

Preparation of the Patient

Antiembolitic hose are applied to the legs. The patient is supine; arms
may be extended on padded armboards. A pad may be placed under
the sacrum, or a pillow may be placed under the knees to avoid back
strain. Pad all bony prominences and areas vulnerable to skin and neu-
rovascular trauma or pressure. The anesthesia provider may pass a
lubricated nasogastric tube. Foley catheter is inserted. Apply electro-
surgical dispersive pad.

Skin Preparation
Begin at the intended site of the incision (often right paramedian),

extending from nipples to upper thighs and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Sequential pressure device with disposable leg wraps, if requested
Suction
ESU

Instrumentation
Major procedures tray
Long instruments tray (available)
Gastrointestinal procedures tray
Hemoclip or similar ligating clip appliers (variety of sizes and
lengths)
Self-retaining retractor, large (e.g., Balfour)
Automatic (disposable) stapling devices, GIA, TA, optional

Supplies
Antiembolitic hose
N/G tube to the anesthesia provider
Foley catheter with continuous drainage unit
Basin set
Blades (2) #10 and (1) #15
Ligating clips, e.g., Hemoclips (assorted sizes)
Electrosurgical pencil and cord with holder and scraper
Needle magnet or counter
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Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

* Keep instruments that come in contact with the interior of the
small bowel isolated in a basin.

¢ “Clean” closure of the abdomen may be requested. This may
include any or all of the following: clean change of gloves,
gown, drapes, and a Basic/Minor procedures instrument tray.
“Clean” closure is not mandatory for small bowel procedures
and is left to the discretion of the surgeon.

Cutaneous lleostomy

Definition
Formation of temporary or permanent opening of the ileum, brought
out onto the abdomen as a stoma.

Discussion

Cutaneous ileostomy is performed to divert the fecal stream in resec-
tion of the colon and rectum (permanent end ileostomy); to protect a dis-
tal anastomosis, such as, ileo-anal (temporary loop ileostomy); or to
relieve inflammatory bowel disease of the colon with or without distal
resection. A continent ileostomy (Kock pouch) consists of a stoma in con-
tinuity with a pouch of folded and sutured ileum that serves as a reservoir.
The patient will catheterize the stoma to empty the pouch, as necessary.

A laparoscopic approach may be employed.

Procedure

Cutaneous ileostomy is described. The abdomen is entered, usually
through a right paramedian or midline incision. A disc of skin and sub-
cutaneous fat is excised at the preoperatively selected ileostomy site;
the anterior rectus sheath is incised and a small fragment removed. The
incision is deepened into the peritoneum. The ileum is cleared of its
mesentery for several centimeters and divided, and the proximal end
is passed through the stoma site onto the abdominal wall. The distal
end of the ileum, unless resected, is sutured or stapled closed. The
proximal end is reverted back on itself and sutured circumferentially
to the skin of the stoma site. The mesentery of the terminal ileum is
sutured to the parietal peritoneum to prevent internal hernia. (Alter-
natively, a loop ileostomy may be performed, most often as a tempo-
rary stoma.) The abdomen is closed. An ileostomy pouch (appliance) is
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placed over the stoma following protection of the skin is protected
with any of a variety of products (Duradhesive wafer, Stomadhesive™
paste, etc.).

Preparation of the Patient

Antiembolitic hose are applied to the legs, as requested. The patient is
supine; arms may be extended on padded armboards. A pad may be
placed under the sacrum and/or under the knees to avoid back strain. Pad
all bony prominences and areas vulnerable to skin and neurovascular
trauma or pressure. Apply electrosurgical dispersive pad. The anesthesia
provider passes a lubricated nasogastric tube. Foley catheter is inserted.

Skin Preparation
Begin at midline, extending from above nipples to the upper thighs and
down to the table on the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
Sequential pressure device with disposable leg wraps, if requested
Suction
ESU

Instrumentation
Major procedures tray
Long instruments tray
Gastrointestinal procedures tray
Hemoclip or similar ligating clip appliers (various sizes and lengths)
Automatic disposable stapling device, optional

Supplies
Antiembolitic hose
N/G tube to the anesthesia provider
Foley catheter with continuous drainage unit, as requested
Basin set
Blades, (3) #10 and (1) #15
Needle magnet or counter
Electrosurgical pencil and cord with holder and scraper
Suction tubing
Hemoclips or similar ligating clips (various sizes)
Marking pen (to mark stoma site), optional
Ileostomy appliance (e.g., Karaya Seal)
Stoma skin protective wafer or paste (e.g., Stomadhesive)
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Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated.

* Keep instruments that come in contact with the interior of the
small bowel isolated in a basin.

* “Clean” closure of the abdomen may be requested. This may
include clean change of gloves, gown, drapes, and a basic/minor
procedures instrument tray. Change is not mandatory for small
bowel procedures and is left to the discretion of the surgeon.

* An ileostomy stoma is covered with an ileostomy appliance
after the site is protected with a wafer to which the appliance is
attached or with a skin protective paste. Ask for the surgeon’s
preference as the case progresses to have same available when
the stoma is placed.

Appendectomy

Definition
Excision of the appendix, usually performed to remove the acutely
inflamed organ.

Discussion

When the appendix is acutely inflamed, it may rupture, spilling the
contents of the bowel into the peritoneal cavity; peritonitis and abscess
formation ensues. Earlier diagnosis and appendectomy can prevent this
potentially serious complication. Incidental appendectomy may
be performed in conjunction with other abdominal surgery.

A laparoscopic approach may be employed (p. 236).

Procedure
Appendetomy is described. An incision is made in the right lower
abdomen either transversely, obliquely with a McBurney or a vertical
incision for primary appendectomy. The appendix is identified and its
vascular supply ligated. The appendix is ligated at its base, i.e., the stump
is tied off with absorbable suture. The appendix is removed, and the
stump may be inverted in the cecum within a placed pursestring suture,
cauterized with chemicals or ESU, or simply left alone after ligation.
Another technique to effect appendectomy is to devascularize
the appendix and invert the entire appendix into the cecum. The
wound is closed in layers, except when an abscess has occurred, as with
acute appendicitis. In that case, the skin and subcutaneous tissues may
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be left open. A drain is placed into the abscess cavity, exiting through
the incision or a stab wound. Antibiotic irrigation may be used.

Preparation of the Patient

Antiembolitic hose may be applied to the legs. The patient is supine; arms
may be extended on padded armboards. A pad may be placed under the
sacrum or under the knees to avoid back strain. Apply electrosurgical dis-
persive pad. Pad all bony prominences and areas vulnerable to skin and
neurovascular trauma or pressure. A Foley catheter is not routinely placed.

Skin Preparation
Begin in lower right quadrant (McBurney incision is most frequently used),

extending from nipples to upper thighs and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
ESU

Instrumentation
Basic/Minor proccdurcs tray

Supplies
Antiembolitic hose, if requested
Ice packs, if patient has an elevated temperature, optional
Basin set
Blades, (3) #10
Needle magnet or counter
Electrosurgical pencil and cord with holder and scraper
Culture tubes (aerobic and anaerobic)
Drain (e.g., Penrose, 1/4”, optional)
Antibiotic irrigation (optional)

Special Notes

° Apply Special Notes from Abdominal Laparotomy, p. 134, as
indicated.

* Take appropriate measures to maintain patient’s body tempera-
ture. Consider that the patient may be febrile; infrequently,
measures to decrease body temperature may be requested, e.g.,
with ice packs placed under the arms, at the groin area, etc.

* Instruments used for amputation of the appendix are to be iso-
lated in a basin.
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Laparoscopic Appendectomy

Definition

Endoscopic excision of the appendix.

Discussion
Indications for laparoscopic appendectomy are the same as for
the traditional procedure. An advantage to this approach in addition to
the usual considerations of a minimal access procedure is that if the
diagnosis of appendicitis is incorrect [e.g., pelvic inflammatory disease
(P1.D.) is encountered], the procedure can cither be aborted with lim-
ited trauma to the patient, or “incidental” appendectomy may be per-
formed, as appropriate. When an abscess or significant adhesions are
encountered and the definitive operative area cannot be exposed
expeditiously, or if a mucocele or neoplasm is discovered, the laparo-
scopic procedure is converted to an “open” procedure.

Incidental appendectomy may be performed in conjunction
with other laparoscopic procedures.

Procedure

Laparoscopic appendectomy is described.  Pneumoperitoneum is estab-
lished. Abdominal exploration is performed through a 10-/11-mm or
12-mm port. If appendicitis is confirmed, additional ports in the
suprapubic area (5 mm) and right subcostal at the anterior axillary line
(12 mm) are established. Additional right or left lower quadrant ports
may be required. The cecum is retracted superiorly, employing an
atraumatic instrument (e.g., endoscopic Babcock). After appropriate
dissection, the appendiceal tip is distracted by grasping forceps (or by
endoscopic loop ligature if edematous). The mesoappendix is exposed
and a “window” made in an avascular site. Using an endoscopic gas-
trointestinal stapler or between serial clips, the mesoappendix (includ-
ing the appendiceal artery) is divided. An endoscopic loop ligature of
chromic catgut may be secured around the appendiceal base, and with
an endoscopic gastrointestinal stapler placed just distal to the same, the
appendix is amputated.

Alternatively, an additional suture loop can be employed and the
appendix divided by endolaser fiber or electrosurgery or scissors. The
appendiceal stump may be cauterized. During the procedure, the port
functions can be alternated. The specimen is withdrawn into the trocar
sleeve (of the selected port) or an endoscopic specimen pouch may be
employed, particularly if the appendix is inflamed and edematous.
Hemostasis is assured. A drain may be placed, as indicated. Pneu-
moperitoneum is released and the wounds closed in the usual manner.
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Preparation of Patient

Antiembolitic hose may be applied to the legs. The patient is supine;
arms may be padded and tucked in at the patient’s sides. Bony promi-
nences and all areas vulnerable to skin and neurovascular trauma or
pressure are padded. An electrosurgical dispersive pad is applied. A
Foley catheter is not routinely placed.

Skin Preparation
Begin at the midline, extending from the nipples to the upper thighs
and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
ESU
Suction
Video monitor
Printer
CD burner
Insufflation-irrigation device
Fiber-optic light source, e.g., Xenon 300 W
Pressure bag for irrigation
VCR, as requested
Camera console
Laser, if requested (see p. 94 for mandatory laser safety precautions)

Instrumentation

Basic/Minor tray

Verres needles

Trocars (5 mm, 10 mm, 12 mm, and/or Hasson)

Reducers

Fiber-optic laparoscope with camera and power (light) cord

Endoscopic instruments:

Electrosurgical suction irrigator/dissector with J hook tip or right
angle tip, scissors (hook, straight, and micro), grasping clamps,
e.g., 2 Babcock 5 mm and 2 10 mm, and 2 Allis)

Multifire ligating clip apphers

Loop sutures, e.g., Endoloop

Supplies
Antiembolitic hose, if requested
Blades, (1) #10, (1) #15, or (1) #11

Basin set
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Suction tubing

Silastic tubing for CO, insufflation

Culture tubes (aerobic and anaerobic)

Cystoscopy or similar straight tubing, e.g., K50, a 1000-ml bag
normal saline, and three-way stopcock for irrigation

Endoscopic specimen retrieval bag, Endo Pouch, ENDOBAG™,
optional

Special Notes

* Apply Special Notes from Abdominal Laparoscopy, p. 140,
as indicated.

¢ Take appropriate measures to maintain patient’s body tempera-
ture. Consider that the patient may be febrile; infrequently,
measures to decrease body temperature are employed, e.g., with
cold packs that may be placed under the axilla and the groin.
Consult with surgeon regarding the need for the cold packs.

* Instruments used for amputation of the appendix are to be iso-
lated in a basin.

¢ Ifalaser is employed, instrumentation must be ebonized and all
laser precautions must be employed; see p. 94 for mandatory
laser precautions.

Colostomy

Definition
Formation of a permanent or temporary opening into the colon
brought out onto the abdominal wall as a stoma.

Discussion
A colostomy is intended to be either permanent or temporary. A tem-
porary colostomy is performed to divert the fecal stream from the dis-
tal colon, which may be obstructed by tumor or inflammation or which
may require being “put at rest” because of an anastomosis or a pouch pro-
cedure performed distally. A temporary colostomy may be created in the
transverse colon or the sigmoid colon. The proximal and distal limbs of
the colon at the site of the colostomy remain connected (loop colostomy)
or separated (double barrel colostomy). In a Hartmann procedure, a
sigmoid colostomy is formed, and the distal end of the colon is either
brought out as a mucous fistula or closed and returned intraperitoneally.
A permanent colostomy is performed to treat malignancies of
the colon, the rectum, and is obligatory when the distal rectum includ-
ing the anus is excised; other indications include irrevocable rectal
stricture, irrevocable anal incontinence, and inflammatory bowel dis-
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case. A permanent colostomy can be fashioned similar to a temporary
colostomy, but most often, is an end colostomy.

A colostomy may be performed as an independent procedure or in
conjunction with additional procedures, as colon resection, treatment
of colonic trauma, presence of gynecologic malignancy, etc.

Laparoscopic approach or laparoscopic-assisted technique may be

employed.

Procedure

An “open” procedure for creation of a colostomy is described. The incision
depends on the segment of the colon to be used, unless performed in
conjunction with another procedure. The segment of colon (to be formed
into the colostomy) is mobilized. The colon can be brought out through
the main incision or through a preselected adjacent site, from which a disc
of skin and subcutaneous tissue has been excised. The underlying rectus
fascia and muscle and peritoneal layers are incised to accommodate the
colon. The appropriate segment of the colon is divided between clamps,
atraumatic GI (e.g., Glassman) or vascular clamps, used on the retained
portions of bowel), or an automatic stapling device may be employed. An
“end” segment or loop of colon is brought through the stoma site and
(usually) sutured to the peristomal skin.

In aloop colostomy, a rod or bridge may be placed under the colon
to avoid retraction or the loop incised so that the proximal portion of
the stoma is larger (“dominant”) than the distal. Both proximal and dis-
tal portions are sutured (“matured”) to the abdominal wall.

The wounds are closed, and a colostomy pouch is applied over the
stoma (the skin around which has been protected with tincture of ben-
zoin, karaya paste, etc.).

Preparation of the Patient

Antiembolitic hose may be put on the legs. The patient is supine; arms may
be extended on padded armboards. A pad may be placed under the sacrum,
or a pillow may be placed under the knees to avoid back strain. Apply elec-
trosurgical dispersive pad. Pad all bony prominences and areas vulnerable
to skin and neurovascular trauma or pressure. The anesthesia provider
passes a lubricated nasogastric tube. A Foley catheter may be inserted.

Skin Preparation
Begin at the intended site of incision (check with surgeon), extending
from nipples to upper thighs and down to the table at the sides.

Draping
Folded towels and a laparotomy or transverse sheet (depending on
incision)
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Equipment
Sequential compression device with disposable leg wraps, if
requested
ESU

Suction

Instrumentation
Major procedures tray
Long instruments tray
Gastrointestinal procedures tray
Self-retaining retractor (e.g., Balfour), optional
Basic/Minor procedures tray (for “clean” closure), if requested

Supplies
Antiembolitic hose
Foley catheter with continuous drainage unit, if requested
Basin set
Blades, (2) #10
Suction tubing
Electrosurgical pencil and cord with holder and scraper
Penrose drain, 1”7 (for retraction on colon)
Glass rod and tubing or a plastic bridge
Colostomy pouch (e.g., Karaya Seal)

Special Notes

Reminder: The circulator must always use the JC Universal Pro-
tocol to identify that the patient is the correct patient, anticipating
the correct surgery on the correctly marked side (laterality) and
site. See the JC’s Universal Protocol, p. 18, as necessary.

Reminder: Before every surgery begins, an official “time our” must
be taken; it is a safety measure. A ‘time out” is required and must be
documented on the Perioperative Record for medicolegal reasons.

See the suggested Patient Care Plan (p. 9) for care of the
patient in surgery. The circulator adapts care to meet the indi-
vidual patient’s needs by implementing the nursing interven-
tions that will result in the most optimal desired outcomes. Use
the Special Notes to augment the plan of care to ensure that
all considerations are explored.

* Reminder: The circulator will assist the anesthesia provider dur-
ing the induction of anesthesia, e.g., during endotracheal intubation
(by applying pressure to the cricoid cartilage), during the adminis-
tration of a block (e.g., by holding the patient in position for an
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epidural anesthetic), or by injecting medications the anesthesia
provider has prepared (at his/her direction). For a description of the
circulator’s role during the administration of anesthesia, see p. 81.

All care must be documented in the Perioperative Record
(p- 12) for continuity of patient care and medicolegal reasons.

The patient may have fear and anxicty regarding the surgical
procedure and the unfamiliar environment; answer questions in
a knowledgeable manner whenever possible and refer questions
to surgeon, as necessary.

The circulator can provide a measure of emotional support to
the patient regarding feelings of altered body image by permit-
ting the patient an opportunity to express his/her feelings.

Provide emotional support to the patient by keeping the patient
adequately covered and exposing only those areas involved in
the procedure.

Check chart for patient sensitivities and allergies, including to
latex products, e.g., gloves, drains, or elasticized dressings. Note
that simple drains (e.g, Penrose) and pressure bandages contain
latex, among many other items in general use. Check the chart for
allergies related to iodine; iodine is found in many prep solutions.

Take appropriate measures to maintain patient’s body tempera-
ture, e.g., a warmed blanket (from the blanket warmer), or adjust
the room temperature accordingly. When ordered, a forced-air
warming blanket may be placed over legs and/or chest.

Antiembolitic hose should be applied when the patient arrives
in the room, if requested. A sequential compression device with
leg wraps may be applied over the antiembolitic hose, when
ordered, to prevent deep-vein thrombosis.

The electrosurgical pad should be applied to skin that is rela-
tively hair-free (to obtain good contact) and as close to the sur-
gical site as possible. It may be necessary to shave the area.

The electrosurgical pencil tip should be kept free of debris and
eschar (use the scratch pad) and kept in its holder when not in use.

Large amounts of noxious smoke and fumes resulting from
thermal destruction are a health hazard; smoke should be suc-
tioned away by the room suction with an in-line filter or with a
smoke evacuation system (e.g., Clear View® 350).

Masks with a ﬁltering capacity of between 2 and 5 microns
should be worn by all persons in the OR during an operative
procedure to prevent inhalation of toxic matter.
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Laparotomy pads (lap pads) are used once the abdominal cavity
has been entered. All lap pads must have a radio-opaque strip
incorporated in the fabric (making them x-ray detectable).

* Once the abdominal cavity has been entered, raytec sponges
(4” x 4” sponges with a visible blue radio-opaque thread) are not
placed on the sterile field, except when mounted on a sponge
forceps (or other clamp) for use in the abdominal (or other) cav-
ity; there should be no “free” raytec sponges on the sterile field.

* A raytec sponge, when mounted on a sponge forceps, is fre-
quently referred to as a spongestick.

* Most surgeons prefer to have the lap pads lightly moistened
with warm saline once the peritoneal cavity has been entered.

¢ Just prior to closure, the peritoneal cavity may be irrigated
with copious amounts of normal saline that may be suctioned
with a Poole suction.

* Instruments used on the bowel are considered contaminated
and are isolated in a basin.

* “Clean” closure of the abdomen may be requested (discuss with

surgeon as the procedure progresses). Regowning, regloving,

redraping, and a “new” basic/minor procedures tray will be
required, if clean closure is requested.

Closure of Colostomy

Definition
Reestablishment of colonic continuity and the repair of the abdominal wall.

Discussion
This procedure can be simple or involved depending on adhesion for-
mation and the area of anastomosis, e.g., between a sigmoid end
colostomy and the proximal rectal remnant.

Laparoscopic approach or laparoscopic-assisted approach may be

employed.

Procedure

For an end colostomy, an incision circumscribes the stoma, which is
dissected free of abdominal wall structures. An appropriate incision is
made to enable intraabdominal dissection, permitting anastomosis at
the site of the distal colon. The distal segment is mobilized and anasto-
mosed to the proximal end; an end-to-end automatic stapling device
transanally can facilitate the procedure when the end colostomy can be
mobilized into the pelvis. The wound is closed; subcutancous tissue
and the skin of the stoma site can be left open to avoid infection.
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For a loop or double-barrel colostomy, an clliptical incision
is made about the stoma(s). The colonic loop is dissected free of scar
tissue and skin, and the anastomosis is performed. The proximal and
distal segments may need to be resected in order to perform anasto-
mosis on a well-vascularized segment of satisfactory diameter. The
abdominal wall is closed, often leaving the subcutaneous tissue and
skin packed open to prevent wound infection.

Preparation of the Patient

Apply antiembolitic hose to the legs, as requested. The patient is
supine with arms extended on padded armboards. A pad may be placed
under the sacrum, or a pillow may be placed under the knees to avoid
back strain. Apply electrosurgical dispersive pad. Pad all bony promi-
nences and areas vulnerable to skin and neurovascular trauma or pres-
sure. The anesthesia provider may pass a lubricated nasogastric tube. A
Foley catheter is inserted.

Skin Preparation

Gently remove the existing stoma appliance and discard; carefully
remove any gross fecal debris. Cover colostomy stoma with a sponge
soaked in prep solution, or the stoma may be covered with a sterile plas-
tic adhesive drape to isolate it from the sterile field, according to the sur-
geon’s preference. Begin abdominal prep just beyond the perimeter of
the stoma, extending from nipples to mid-thighs and down to the table
at the sides. Cleanse the area immediately around the stoma and the
stoma itself last. Discard each sponge after cleansing the stoma.

Draping

Folded towels and a laparotomy or transverse sheet

Equipment
Sequential compression device with disposable leg wraps, if requested
ESU
Suction

Instrumentation
Major procedures tray
Long instruments tray, available
Gastrointestinal procedures tray
Automatic disposable stapling device (optional)
Self-retaining retractor, e.g., Balfour (optional)
Basic/minor procedures tray (for “clean” closure)

Supplies
Antiembolitic hose, if requested
Foley catheter with continuous drainage unit, if requested
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Basin set

Blades, (3) #10 and (1) #15

Needle magnet or counter

Suction tubing

Electrosurgical pencil and cord with holder and scraper
Sterile plastic adhesive drape, e.g., Steridrape 2037, optional
Packing (e.g., Adaptic dressing, 47 x 4" sponges), optional

Special Notes

* Apply Special Notes from Colostomy, p. 240, as indicated.

* The method for doing the skin prep and use of the SteridrapevlM
will vary according to the surgeon’s preference.

* Instruments used on the bowel are contaminated and should be
isolated in a basin.

* “Clean” closure of the abdomen requires regowning, regloving,
redraping, and a “new” Basic/ Minor procedures tray.

Right Hemicolectomy

Definition
Resection of the right half of the colon (the cecum, ascending colon,
and a portion of the transverse colon) and a segment of the terminal
ileum and their mesenteries. An anastomosis is performed between the
ileum and the transverse colon (ileocolostomy).

This procedure may be performed as an “open” procedure, laparo-
scopically, or as a laparoscopically-assisted procedure, see laparoscopic
colostomy, p. 254.

Discussion
Indications for right hemicolectomy are tumors, bleeding, inflam-
mation, or trauma. Obstruction is less often encountered in the right

half than in the left half of the colon.

Procedure

A right paramedian, midline, or oblique right midabdominal incision is
made. The distal small bowel and the midtransverse colon are identi-
fied, and their vascular attachments are ligated and divided. The appro-
priate segment of colon is excised between clamps (atraumatic GI
clamps may be used on the portions of the retained bowel), or an auto-
matic stapling device may be employed. An anastomosis is made
between the terminal ileum and midtransverse colon employing vari-
ous suture techniques or staples. Care is taken to avoid injury to struc-
tures including the right ureter, duodenum, inferior vena cava, and
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common bile duct. Clean closure technique is usually employed. The
incision is then closed in layers in the usual manner.

Preparation of the Patient

Antiembolitic hose are applied to the legs. The patient is supine; arms
may be extended on padded armboards. A pad may be placed under
the sacrum and/or under the knees to avoid straining back muscles.
Pad all bony prominences and areas vulnerable to skin and neurovas-
cular trauma or pressure. The anesthesia provider may pass a lubricated
nasogastric tube. A Foley catheter is inserted before the abdomen is

prepped. Apply electrosurgical dispersive pad.

Skin Preparation
A Foley catheter is inserted and attached to continuous drainage before
the skin prep.

Begin at the site of the intended incision for the skin prep (right
paramedian, midline, or oblique right midabdominal), extending from
nipples to upper thighs and down to the table at the sides.

Draping

Folded towels and a laparotomy sheet

Equipment
ESU

Suction

Instrumentation
Major procedures tray
Long instruments tray
Gastrointestinal procedures tray
Hemoclip or similar clip appliers (various sizes and lengths)
Disposable automatic stapling device (optional)
Harrington retractor
Self-retaining retractor, e.g., Balfour (optional)
Basic/Minor procedures tray (for “clean” closure)
Disposable automatic stapler, e.g., GIA or TA

Supplies
Antiembolitic hose
Foley catheter with continuous drainage unit
N/G tube to anesthesia provider, if requested
Basin set
Blades, (3) #10 and (1) #15
Electrosurgical pencil and cord with holder and scraper
Suction tubing
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Needle magnet or counter
Hemoclips or similar ligating clips (various sizes)

Special Notes

* Apply Special Notes from Colostomy, p. 240, as indicated.
¢ The scrub person may receive the specimen in a large basin.

¢ Instruments used on the colon and intraluminally are isolated in
a basin.

* “Clean” closure of the abdomen requires regowning, regloving,
redraping, and a “new” Basic/Minor procedures tray.

Transverse Colectomy

Definition
Resection of a segment of the transverse colon with an end-to-end
anastomosis to reestablish continuity of the colon.

Discussion

Transverse colectomy is usually performed as treatment for a malig-

nancy or a stricture caused by inflammatory bowel discase.
Transverse colectomy may be performed laparoscopically or as

a laparoscopically assisted procedure, see p. 254,

Procedure

A vertical or transverse incision may be used. The transverse colon and
hepatic and splenic flexures are mobilized by dividing the vascular
mesenteric attachments and supporting connective tissues. The appro-
priate segment of colon is excised between clamps (atraumatic GI
clamps may be used on the portions of the retained bowel), or an
automatic stapling device may be employed. An anastomosis is fash-
ioned between the proximal and distal colon, and the mesenteric
defect is closed; sufficient mobility must be achieved to enable the
anastomosis to be tension free (as need to “mobilize” the hepatic
and/or splenic flexures). Injury to the stomach, pancreas, spleen, and
superior mesenteric vessels is avoided. The wound is closed (clean clo-
sure technique employed) in the usual manner in layers.

Preparation of the Patient

Antiembolitic hose are applied to the legs. The patient is supine; arms may
be extended on padded armboards. A pad may be placed under the sacrum,
and/or a pillow may be placed under the knees to avoid back strain. A Foley
catheter is inserted into the bladder and connected to continuous drainage
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before beginning the skin prep. Apply electrosurgical dispersive pad. Pad all
bony prominences and areas vulnerable to skin and neurovascular trauma
or pressure. The anesthesia provider may pass a lubricated nasogastric tube.

Skin Preparation
Begin at the site of the intended incision (midline or transverse), extend-

ing from nipples to upper thighs and down to the table at the sides.

Draping
Folded towels and a transverse or laparotomy sheet (depending on
incision)

Equipment
Sequential pressure device with disposable leg wraps, as requested
ESU
Suction

Instrumentation
Major procedures tray
Gastrointestinal procedures tray
Disposable automatic stapling devices, EEA & TA or GIA & TA
(optional)
Hemoclip or similar clip appliers (various sizes and lengths)
Harrington retractor
Self-retaining retractor (e.g., Balfour)
Basic/Minor procedures tray (for “clean” closure)

Supplies
Antiembolitic hose
Foley catheter with continuous drainage unit, if requested
N/G tube to anesthesia provider
Basin set
Blades, (3) #10
Suction tubing
Electrosurgical pencil and cord
Hemoclips or similar ligating clips (various sizes)
Needle magnet or counter

Special Notes

* Apply Special Notes from Colostomy, p. 240, as indicated.

¢ Instruments used on the colon intralumenally are contaminated
and must be isolated in a basin.

* Specimen can be received in a large basin.
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¢ Ends of the bowel may be covered with lap pads or surgical
gloves and tied with umbilical tape to avoid contamination of
the abdomen, or the surgeon’s preferred method to avoid con-
tamination is followed.

* “Clean” closure of the abdomen requires regowning, regloving,
and redraping and a “new” Basic/Minor procedures tray.

Anterior Resection of the
Sigmoid Colon and Rectum

Definition

Excision of the sigmoid colon (and when applicable, the rectosigmoid
and the proximal two-thirds of the rectum) with the anastomosis of the
distal descending or proximal sigmoid colon to the remaining segment
of the rectosigmoid or rectum.

Discussion
Anterior resection of the sigmoid colon and rectum is per-
formed for benign (e.g., diverticulitis) or malignant conditions. When
the proximal or middle third of the rectum is to be resected, the proce-
dure is referred to as “low anterior resection.” In this situation, the
patient is placed in a modified lithotomy position; in this way access is
provided to both the abdomen and the perineum to permit transanal sta-
pling anastomotic technique. When the resection includes the middle
third of the rectum, a colonic J-pouch may be constructed (stapled)
and anastomosed to the distal rectum to provide reservoir function not
provided by an end-to-end anastomosis.

This procedure may be performed laparoscopically or as a laparoscop-
ically-assisted procedure, see p. 255 (laparoscopic low anterior resection).

Procedure

Anterior resection of the sigmoid colon and rectum is described. A vertical
or transverse incision can be used. The lower descending, sigmoid, and
rectosigmoid colon (and proximal rectum) are mobilized by dividing
mesenteric vascular attachments. In procedures for malignancy, greater
portions of the mesentery are excised to include additional lymph
node-bearing tissue (complete mesorectal excision). The ureters are
identified and protected. The appropriate segment of colon is excised,
and the proximal colon (or ileum) is anastomosed end to end with
sutures or staples to the rectum. Tension is avoided on the anastomosis
by mobilizing more proximal colon (e.g., splenic flexure) as necessary.
When the proximal and middle thirds of the rectum are excised, a sta-
pled J-pouch (of more proximal colon) may be anastomosed to the
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remaining distal rectum. When the anastomosis is made more distally
than the rectosigmoid junction, a circular end-to-end stapling device
(EEA, ILA) of appropriate diameter is passed transanally by the assistant
surgeon. The tissue discs excised by the stapler are inspected for com-
pleteness. Suture repair may be needed if the tissue discs are incom-
plete. The anastomosis may be inspected with a sigmoidoscope and/or
air tested for integrity by instilling air into the rectum via a sigmoido-
scope with the pelvis filled with fluid. The abdomen is closed (employ-

ing clean closure technique) in the usual manner in layers.

Preparation of the Patient

Antiembolitic hose are applied to the legs. The patient is in modified
lithotomy position with the feet placed in stirrups (padded); arms may
be extended on padded armboards. A pad may be placed under the
sacrum, to avoid back strain. A Foley catheter is inserted and attached
to continuous drainage before the skin prep. Apply electrosurgical dis-
persive pad. Bony prominences and all areas vulnerable to skin and
neurovascular trauma or pressure are padded. Anesthesia provider may
pass a lubricated nasogastric tube.

Skin Preparation

Begin at the intended site of incision, extending from nipples to mid-
thighs and to the table at the sides. Follow with a prep of the thighs,
perineum, and the anus last, discarding each sponge after wiping the
anus. For women, add prep of the vagina.

Draping

A drape sheet is tucked under the buttocks; leggings, folded towels, and a
laparotomy sheet (lower part) goes over the perineum. An opening is cut
during the perineal phase of the procedure to provide access to the anus.

Equipment
ESU
Suction
Padded stirrups, e.g., Allen or Lloyd-Davies
Extra Mayo stand (for perineal phase)

Instrumentation
Major procedures tray
Long instruments tray
Gastrointestinal procedures tray
Hemoclip or similar ligating clip appliers (various sizes and lengths)
Disposable automatic stapling device (optional)
Harrington retractor
Self-retaining retractor, e.g., Balfour (optional)
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Sigmoidoscopy tray
Basic/Minor procedures tray (for “clean” closure)
™ TIA™, and EEA

™

Disposable automatic stapler, e.g., GIA or ILA™

(with sizers), as requested

Supplies
Antiembolitic hose
Foley catheter with continuous drainage unit
N/G tube to anesthesia provider, if requested
Basin set
Blades, (3) #10 and (1) #15
Electrosurgical pencil and cord
Suction tubing
Needle magnet or counter
Hemoclips or similar ligating clips (various sizes)

Special Notes

* Apply Special Notes from Colostomy, p. 240, as indicated.

* A sigrnoidoscope may be requested to check the integrity of the
anastomosis directly and/or the anastomosis may be “air tested”
by instilling air into the rectum while there is irrigation fluid in
the peritoneal cavity.

Abdominoperineal Resection of the Rectum

Definition
Excision of the rectum, usually including a portion of the sigmoid
colon, through an abdominal (anterior) and a perineal approach.

Discussion
Abdominoperineal resection of the rectum is performed most
often for the treatment of rectal malignancy, but also for inflammatory
bowel disease, severe destructive rectal infection (e.g., lymphogranula
venereum), irreversible sphincter injuries, etc. Abdominoperineal
resection of the rectum may be combined with resection of the
proximal colon as well.

The abdominal portion of this procedure can be performed
laparoscopically.

Procedure

Abdominoperineal resection of the rectum is described. A vertical or
transverse abdominal incision is made. The extent and level of the
pathology is determined. The portion of the proximal colon to be
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removed is mobilized by dividing the mesenteric vascular attachments
to the bowel, carrying the dissection to the rectum. The ureters and
other adjacent organs are identified and otherwise avoided, unless they
are to be removed. The colon is transected proximally.

The distal portion (the transected end of which is protected from
spillage by use of lap pads, clamps, and/or a rubber glove secured by
umbilical tapes) is dissected into the depths of the pelvis transecting
the lateral rectal stalks (middle hemorrhoidal vessels) to the level of
the coccyx. Perirectal connective and adipose tissue and lymph node-
bearing tissues are removed with malignancies (complete mesenteric
excision). In benign disease, the dissection stays close to the bowel wall.

A premarked stoma site is fashioned by excising a disc of skin and a
segment of anterior rectus sheath, and tunneling into the peritoncum
through the rectus muscle. The end of the proximal portion of the colon
is passed through the tunnel (without tension and assuring good vascu-
larity) and sutured (“matured”) to the peristomal skin. The abdomen
may then be closed, or if simultaneous perineal dissection is performed,
the “abdominal” surgeon remains to assist from above.

As the perineal portion is completed, the surgeon above closes the
abdomen in layers in the usual fashion (employing clean closure tech-
nique). The “perineal” surgeon begins by closing the anus with a heavy-
gauge pursestring suture. An elliptical saggital incision is made into the
perianal and perineal tissues and deepened, incising the levator mus-
cles, freeing attachments of the anus and distal rectum; hemostasis is
secured with ligatures, clips, and the ESU. The pelvis is entered, and
the previously divided distal colon and proximal rectum is passed into
the perineal wound. The rectal excision is completed, avoiding the
urethra and prostate or vagina. When hemostasis is achieved, the per-
ineal wound is closed in layers over one or more drains (as paired
30-ml Foley balloon catheters). A colostomy pouch is placed over
the stoma, the skin about which is protected with tincture of benzoin
(or other agent).

Preparation of the Patient

The patient is usually in a modified lithotomy position with the sacrum
elevated on folded towels or a sandbag to provide better exposure to
the perineum, or the procedure is begun with the patient supine and
later moved to a lithotomy or modified lateral/Sims’ position; see
p- 24 for positions’ considerations. A Foley catheter is inserted before
beginning the skin preparation. Pad all bony prominences and areas
vulnerable to skin and neurovascular trauma or pressure. Antiem-
bolitic hose are applied to the legs. Anesthesia provider may pass a
lubricated nasogastric tube. Apply electrosurgical dispersive pad.
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Skin Preparation

Modified Lithotomy. Begin at the intended site of abdominal incision
(midline, left paramedian, or transverse), extending from the nipples
to lower thighs and down to the table at the sides.

Modified Lithotomy. Prepare genitalia (add a vaginal preparation for
females), extending to the table at the perineal area; prepare anus last
and discard cach sponge.

Supine.  Continue at the pubic symphysis, extending downward over
the labia. Cleanse each inner thigh, working toward the perineum.
Prep vagina, then perineum, and anus last (discarding each sponge).

Modified Lateral/Sims.  Continue at suprapubic area, extending from
the iliac crest to mid-thighs and down to the table anteriorly and pos-
teriorly. Prep genitalia and anus last.

Draping

Modified Lithotomy. Drape sheet (under buttocks), leggings, folded
towels (abdomen), and a laparotomy or transverse sheet (an opening
will be cut for perineal exposure).

Supine.  Folded towels and a laparotomy or transverse sheet
Modified Lateral/Sims.  Folded towels and a laparotomy or transverse sheet

Lithotomy.  Same as modified lithotomy.

Equipment
Sequential pressure device with disposable leg wraps, as requested
ESU
Suction
Padded stirrups, e.g., Allen; Lloyd-Davies (modified lithotomy position)

Instrumentation
Major procedures tray
Long instruments tray
Gastrointestinal procedures tray
Hemoclip or similar ligating clip appliers (various sizes and lengths)
Large retractors (e.g., Harrington, Israel, Balfour)
Basic/Minor procedures tray (for perineal approach when both
abdominal and perineal approach are performed)
Basic/Minor procedures tray (additional for “clean” closure)

Supplies
Antiembolitic hose
Foley catheter with urimeter and continuous drainage unit
N/G tube to anesthesia provider, if requested
Basin set
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Blades, (4) #10 and (1) #15

Needle magnet or counter (2) for simultaneous approach, (3)
including “clean closure” setup

Electrosurgical pencils and cords with holders and scrapers (2) for
simultaneous approach, (3) for “clean closure” setup

Suction tubing (2)

Hemoclips or similar ligating clips (assorted sizes)

Extra glove and umbilical tape (for proximal end of a specimen
before it is passed through the perineal wound)

Vessel loop or umbilical tape (for retraction)

Heavy-gauge nonabsorbable sutures for anal closure, e.g., #2 silk

Marking pen (stoma site), optional

Colostomy pouch (with Karaya Scal)

Drainage supplies (e.g., Penrose, Hemovac, Foley catheter)

Special Notes

* Apply Special Notes from Colostomy, p. 240, as indicated.

¢ Consult the surgeon regarding choice of position for the
patient. See the surgical position indicated, p. 239.

* For modified lithotomy position, prevent risk of positioning
injury with stirrups that are padded and positioned correctly to
avoid skin and neurovascular pressure or trauma.

* Prevent trauma to patient’s fingers when lithotomy position is
employed, i.e., when the lower section of the table is returned
to level position.

* The modified lithotomy position is preferred as it enables
abdominal and perineal approaches; the procedure is per-
formed using a two-team approach working simultaneously (a
second scrub nurse is necessary). Alternatively, after the
abdominal phase is completed, the patient is prepared and
draped for the perineal phase after the abdomen is closed.

Isolate all instruments used on the colon in a basin; any instrument

that touches the interior lumen of the colon is contaminated.

¢ The scrub person may receive the large specimen in a basin.

* N.B. Because there are two separate surgical fields, addi-
tional care must be exercised to avoid confusion when count-
ing sponges, needles and sharps, and instruments.

* “Clean” closure of the abdomen requires regowning, regloving,
redraping, and a “new” Basic/Minor procedures tray.

¢ Using a pouch for each electrosurgical pencil prevents acciden-

tal (inadvertent) activation of the second electrosurgical pencil

when not in use, thereby avoiding burn injury.
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Laparoscopic-Assisted Colon Resection

Definition
Excision of a segment of the large intestine incorporating endoscopic tech-
nique and a minilaparotomy incision or large-bore laparoscopic handport.

Discussion

Laparoscopic approach with an enlarged handport or laparoscopic-
assisted approach may be employed for colon resection. Laparo-
scopic approach may not be appropriate in cases of severe obesity,
extensive adhesions, severe inflammation, or colonic perforation with
peritonitis or in malignancy when the primary tumor is large or asso-
ciated with adjacent organ involvement or when wide dissection is
necessary. When there is excessive bleeding, the laparoscopic proce-
dure must be promptly converted to an “open” procedure.

Colon resection may be completed entirely by laparoscopic
approach (with use of a handport or a large port for specimen retrieval) or
may be performed laparoscopically, combined with a minilaparotomy inci-
sion. Similarly, creation or elimination of a stoma and procedures in which
instruments may be inserted transanally may be combined with the laparo-
scopic approach. The selection of trocar sites will vary with the patient’s
habitus, pathology, previous surgery, and the preference of the surgeon; the
trocar sites may need to be repositioned during the course of the procedure.

Should the involved colonic segment be mobile (or in a redundant loop)
and a limited procedure is indicated, the segment may be delivered extra-
corporeally via a minilaparotomy incision and the procedure (resection,
anastomosis, etc.) accomplished without further laparoscopic maneuvers.

When a small lesion requiring segmental excision has been identi-
fied colonoscopically, the endoscopist or surgeon can inject methylene
blue dye into the adjacent bowel wall to facilitate identification on
laparoscopic exploration. Similarly, if laparoscopic visualization cannot
identify a smaller lesion or its regional location is not established with
respect to deciding procedure of choice, intraoperative colonoscopy,
p- 185 can be performed to verify the level of pathology.

The more commonly performed laparoscopic (or laparoscopic-
assisted) colonic procedures will be described.

Procedure

Laparoscopic-assisted Right Hemicolectomy is described. Pneumoperi-
toneum is established through the umbilicus. Three additional 10- to
11-mm ports are placed: suprapubic, right subcostal at the midclavic-
ular line, and right subziphoid. The table is adjusted with the right side
elevated to allow gravity to assist in the exposure of the immediate
operative area and later placed in reverse Trendelenburg,
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After assessment of the pathology, the cecum and proximal ascend-
ing colon are placed on traction as the lateral attachments are dis-
sected. Care is taken to avoid injury to the ureter and duodenum as the
dissection is continued about the terminal ileum, hepatic flexure, and
proximal transverse colon. Division of the mesenteric vessel is then
accomplished. Employing appropriate stapling devices, the segment of
colon is resected and the specimen removed via a large port or minila-
parotomy incision in the right upper quadrant. The anastomosis can be
performed intracorporeally following resection or extracorporeally by
delivering the bowel through the minilaparatomy incision onto the
abdomen. The mesenteric defect is repaired, and after hemostasis is
assured, the pneumoperitoneum is released. The incisions are closed.

Left Hemicolectomy or Sigmoid Resection is described.
This procedure is similar to right hemicolectomy. Pneumoperitoneum
is established; the ports are placed on the left side (umbilical, left upper
quadrant midclavicular line, left paraumbilical, left midclavicular line,
and left suprapubic). The table is adjusted with the left side up and later
placed in reverse Trendelenburg, The left colon is mobilized (avoiding
injury to the spermatic or ovarian vessels, urcter, stomach, and spleen).
After dissection has been completed, resection and anastomosis are
performed as in right hemicolectomy. If the distal sigmoid colon is
included in the resection, see Low Anterior Resection (to follow).

Low Anterior Resection.  The patient is positioned in modified lithotomy,
providing access to the anterior abdomen and perineum. Pneumoperi-
toneum is established. Patient is placed in Trendelenburg, Ports are
similar to that of left hemicolectomy. The sigmoid colon and rectum
are mobilized, taking care to avoid injury to gonadal vessels, ureters,
and internal female genitalia. The mesenteric structures are divided,
and the specimen is resected and delivered through a large-bore port,
minilaparatomy incision or transanally via the distal rectal remnant.
Anastomosis is performed employing an intraluminal end-to-end
stapler inserted transanally. The anastomosis is begun following extrac-
tion of the segment of resected bowel via a large-bore port or minila-
paratomy incision. The staple line placed at the time of division of the
colon (i.e., at the distal end of the proximal segment) is excised and the
separated anvil of the stapler secured by hand-sewn pursestring suture
or automatic pursestring suture device. The stapler is inserted
transanally, and its trocar is extended perforating the stapled end of the
rectal segment. Employing a modified anvil grasper to stabilize the
proximal segment, end-to-end anastomosis is completed in the stan-
dard fashion. The tissue rings are inspected and the anastomosis tested
employing a sigmoidoscope or bulb syringe. After hemostasis is
assured, the pneumoperitoneum is released and the access ports closed.



256 Chapter 17 Gastrointestinal Surgery

Hartmann Procedure and Reversal of Hartmann Proce-
dure are described. The conduction of the Hartmann procedure is
identical to low anterior resection as described above with the excep-
tion that the distal rectal segment is closed or on occasion is brought
out onto the abdominal wall as a mucous fistula. The proximal segment
is brought out as an end colostomy. To reverse this procedure, that is,
to restore continuity, the colostomy bearing proximal segment is anas-
tomosed to the rectal remnant.

The pelvis is inspected and the closed rectal remnant identified.
If visualization is inadequate, adherent viscera and adhesions must be
dissected to expose the proximal portion of the rectal segment. To
facilitate identification of the rectal segment, a blunt instrument,
large-bore catheter, or sigmoidoscope is inserted transanally to “tent”
the apex of the segment. When this dissection is complete, the previ-
ously established colostomy stoma is dissected free from the abdomi-
nal wall with laparoscopic assistance if necessary. Any questionably
viable colon is excised. The anvil of the intraluminal stapler is placed
within this proximal segment secured by a pursestring suture. This
segment with the anvil is replaced intraperitoneally. The assistant sur-
geon then passes the trocar of the intraluminal stapler through the
apex of the closed rectal segment. Care is taken to assure that no extra-
neous tissues or structures overlie the site of the anastomosis. The
anastomosis is completed as in a low anterior resection above. Access
ports are closed.

Laparoscopically Assisted Abdominoperineal Resection
of the Rectum is described. The surgery is initially identical to low
anterior resection except that the distal dissection is performed as low
as feasible; the specimen is left in situ as the proximal end is tran-
sected. The proximal segment is then brought out as an end colostomy
at a previously selected stoma site in the left lower quadrant. The per-
ineal portion of the procedure is performed per usual (see Abdomi-
nonoperineal Resection, p. 250). Access ports are closed.

Preparation of the Patient
Consult the surgeon and anesthesia provider regarding the position.
Antiembolitic hose are applied to the legs. A Foley catheter is inserted.
All bony prominences and areas vulnerable to skin and neurovascular
trauma or pressure are padded. Anesthesia provider may pass a lubri-
cated nasogastric tube. An electrosurgical dispersive pad is applied.
For right and left hemicolectomy, the patient is supine with
the table in Trendelenburg to establish pneumoperitoneum; patient
may be repositioned in reverse Trendelenburg (if requested).
With laparoscopic low anterior resection, the patient is in
modified lithotomy with the table in Trendelenburg.
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The patient is supine for the Hartmann procedure. To reverse
the Hartmann procedure (i.e., closure of colostomy), the patient is
placed in modified lithotomy using Allen or Lloyd-Davies stirrups.

Skin Preparation
For the right and left hemicolectomy and Hartmann proce-
dure, begin at the umbilicus, extending from nipples to upper thighs
and down to the table at the sides. For peristomal prep, Closure of
Colostomy, p. 243.

For the low anterior resection and reversal of Hartmann’s
procedure, begin at the umbilicus extending from nipples to the
pubic symphysis and down to the table at the sides.

Follow with prep of the thighs, perineum, and anus last, discarding
each sponge after wiping the anus. For women, add a vaginal prep.

Draping
For right and left hemicolectomy and Hartmann proce-
dures, folded towels and a laparotomy sheet.

For low anterior resection and reversal of Hartmann
procedure, drape sheet under buttocks and a laparoscopy sheet with
attached leggings.

Equipment

MUL-T-thermia pad or mattress or

Forced air warming blanket

Padded stirrups Allen or Lloyd-Davies stirrups (modified litho-
tomy position)

Sequential compression device with disposable leg wraps, as
requested when applicable

Suction

ESU

Endoscopy cart:

Fiber-optic light source, e.g., Xenon 300 W

Video monitors (2)

VCR

Printer

CD burner

CO, insufflator-irrigator (CO, and water, respectively)

Pressure bag to facilitate irrigation

Camera console

Instrumentation
Limited procedures tray
Major procedures tray, available
Long instruments tray, available
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Gastrointestinal procedures tray, available

Verres needle

Fiber-optic laparoscope with camera and cord

Blunt tip trocar

Trocars (4 each, 10 to 11 mm or 10 to 12 mm)

Endoscopic instruments:

(2) Babcock forceps, (3) scissors (curved, hook, straight), right
angle dissector, Kelly clamp, fan retractor and Nathanson
retractor, grasping forceps (2) , dissecting forceps, right angle
and hook irrigation-suction-electrosurgical dissectors

Suturing device and sleeve, e.g., Endoloop

Multifire ligating clip applier

Disposable automatic stapler-cutter of choice

For Low Anterior Resection and Reversal of Hartmann’s

Procedure, Add
Sigmoidoscopy tray
Disposable stapler, e.g., EEA or ILA with sizers

Supplies
Antiembolitic hose
Foley catheter with urimeter and continuous drainage unit
Nasogastric tube (c.g., #16) to anesthesia provider
Basin set
Suction tubing
Silastic tubing for (1) CO, insufflation and (1) irrigation
Fog reduction agent, e.g., FRED, ELVIS
Blades, (2) #10, (1) #15, (1) #11
Methylene blue dye
Medicine cup, syringe, needle
Sterile marking pen and labels
Hand port, e. g, LAP DISC, HANDPORT, Intromit, Omniport Dex-
terity Device for laparoscopic-assisted procedures, if requested
Extra-large endoscopic impermeable specimen retrievable bag, Endo

Pouch I, ENDOBAG, LAP-BAG, LAPSAC, GRABAG (optional)

Special Notes

* Apply Special Notes from Abdominal Laparoscopy, p. 140,

as indicated.

* Reminder: Padded shoulder braces are secured to the table
when table is in Trendelenburg, The table is positioned this way
to encourage organs to slide cephalad; to reduce the danger of
inadvertently puncturing an organ or vital structure.
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* Prevent musculoskeletal injuries to personnel and the patient
by employing ergodynamic measures (see p. 51) when posi-
tioning the patient, as necessary.

* N.B. Ascertain that accessory equipment has been properly
secured onto the table to ensure patient safety.

* After the patient is in the room, position and connect the mon-
itors; circulator needs to recheck position of monitors to
ensure that they can be easily viewed.

* Circulator connects remaining items (irrigation tubing, suction
tubing, and electrosurgical cord) after the team is in position
(to avoid tripping over the cords).

¢ For perineal phase for low anterior resection or reversal
of Hartmann’s procedure, add an additional Mayo stand.

¢ Endoscopic instruments and some laparoscopes may be flash-
sterilized; see manufacturer’s specifications regarding steriliza-
tion requirements.

Proctocolectomy with lleal Pouch Anal Anastomosis

Definition
Excision of the colon and the rectum with creation of a distal ileal
pouch (reservoir) attached to the anal canal.

Discussion
This restorative procedure is designed for patients with ulcerative coli-
tis who require colectomy but in whom the anal canal is not severely
diseased and fecal continence is not significantly impaired. The patients
must be prepared to sustain potential complications of the procedure
and to accept the possibility of multiple daily bowel movements.
Patients with familial adenomatous polyposis are also candidates for
the procedure to avoid a permanent ileostomy. Patients with Crohn’s
disease or colonic malignancy are usually excluded from this surgery.
Several anatomical variations of pouch configuration (a fecal reser-
voir which permits intervals in defecation) are used, including “side to
side,” “W” “S” and “J”. “]” is most commonly used. A temporary
ileostomy to divert the fecal stream is frequently established during the
procedure, allowing the pouch and ileo-anal anastomosis to heal satis-
factorily prior to restoring intestinal continuity. The precise level of rec-
tal transection, whether or not to excise all of the mucosa to the level
of the dentate line or to leave a short transitional zone, and whether or
not to staple or hand sew the ileo-anal anastomosis differs in practice.
An important technical aspect of the procedure is to ensure sufficient
mobility of the ileal mesentery while preserving adequate blood supply.
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Procedure

The patient is placed in a modified lithotomy position to permit access
to the anterior abdomen and perineum. (Some surgeons will perform
the perineal dissection in prone jackknife poison and turn the patient
for the abdominal phase.)

Through a generous incision, the distal ileum, entire colon, and prox-
imal rectum are mobilized. If the distal ileum is relatively free of disease,
transection is done at the ileocecal junction and the rectum transected 4 cm
proximal to the dentate line. The colon is excised and the rectal dissection
is maintained close to the bowel wall to spare pelvic nerve plexuses. The
distal rectal mucosa is removed employing a pelvic and perineal approach.
The ileal mesentery is mobilized, preserving adequate blood supply while
enabling the intended pouch to reach to the depths of the pelvis.

A “J” pouch is fashioned using a linear intestinal stapler. The apex of
the pouch is anastomosed to the anal canal, having been passed through the
rectal remnant stripped of mucosa. Either a circular stapler or hand-sewn
technique may be used. Drains may be placed in the pelvis and trans-anally
into the pouch. A loop ileostomy is placed in the right lower quadrant at a
preselected site. The abdomen is closed in layers in the usual manner.

Alternatively, much of the intra-abdominal dissection can be accom-
plished laparoscopically, allowing the pouch to be fashioned through a
smaller incision (laparoscopically-assisted). Preoperative factors, such as
the patient’s general status, use of steroids, multiple medications,
immune compromise, inflammation of the colon, intraoperative factors,
etc., influence the ultimate choice of the variations in technique.

Preparation of the Patient

Antiembolitic hose are applied to the legs. Consult the surgeon for the
desired patient position; most often the patient is in a modified litho-
tomy position with the buttocks slightly elevated on a pad to provide
better access to the perineum; arms may be extended on padded arm-
boards. The legs are placed in padded stirrups and the buttocks are
slightly elevated (on a pad). Insert a Foley catheter before beginning
the skin prep. Apply electrosurgical dispersive pad. Pad all bony
prominences and areas vulnerable to neurovascular trauma or pres-
sure. Anesthesia provider may pass a lubricated nasogastric tube.

Skin Preparation
Begin at the intended site of the abdominal incision (midline, left para-
median, or transverse), extending from the nipples to the thighs and
down to the table at the sides.

Next, using a second prep set, prep the genitalia area (add a vagi-
nal preparation for females), extending down to the table at the per-
incal area; prepare anus last, discarding each sponge afterward.
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Equipment
Sequential pressure device with disposable leg wraps, as requested
ESU
Suction
Stirrups, padded (depending on position)
For laparoscopic approach, add:
Endoscopy cart:
Monitor(s)
VCR
Printer
CD Burner
Fiber-optic light source, e.g., Xenon 300W
Insufflator-Irrigator
Camera console

Instrumentation

Major procedures tray (open)

GI tray

Long instruments tray/Basic/Minor procedures tray (for “clean
closure”)

Disposable endoscopic stapler, e.g., GIA (additional reload staples
available)

Sigmoidoscopy tray

For Laparoscopic Approach, add:

Verres needle

Hasson trocar

Trocars, 10 or 11 mm (2 or 3)

Trocars, 5 mm (2 or 3)

Reducer caps

Fiber-optic laparoscope and power cord

Endoscopic instruments:

electrosurgical suction irrigator/dissector with J hook tip or right
angle tip, scissors (hook, straight, and micro), ligating clip
appliers, Babcock 5 mm (2) and 10 mm (2), Allis (2)

Suturing device with sleeve, Endoloop

Supplies
Antiembolitic hose
Foley catheter with urimeter and continuous drainage unit
Nasogastric tube (e.g., #16) to anesthesia provider
Blades, (2) #10, (1) #15, (1) #11
Basin set
Suction tubing
Electrosurgical pencil and cord
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Ileostomy appliance (with Karaya Seal™); peristomal skin-protecting
agent

Special Notes

* Apply Special Notes from Colostomy, p. 240, as indicated.

¢ For modified lithotomy position, prevent risk of positioning
injury with stirrups that are padded and positioned correctly to
avoid skin and neurovascular pressure or trauma.

* Prevent trauma to patient’s fingers when lithotomy position is
employed, i.e., when the lower section of the table is returned
to level position.

* A sigmoidoscope may be requested for inspection of the anas-
tomosis.

Transanal Endoscopic Microsurgery

Definition
Application of endoscopic surgical techniques via transanally placed
rectoscope.

Discussion
For rectal and rectosigmoid lesions to the level of 20 cm proximal to
the anus, which otherwise would be excised by an open (transperi-
toneal or transsacral) approach, or for a lesion not technically feasible
to be adequately treated by the usual transanal exposure, special
instrumentation has been devised permitting the use of endoscopic
surgical instruments in a well-visualized gas-distended operative field.
Up to four instruments may be manipulated in parallel fashion
simultancously by the operator and assistant. A unit is utilized that con-
tinuously monitors intrarectal pressure and insufflates with carbon
dioxide to maintain an appropriate pressure to keep the rectum dis-
tended, thus permitting visualization and responding to the introduc-
tion of instruments and need for suctioning blood or fumes as well.
Visualization is by means of binocular stereoscopic optics, to which a
side arm or teaching attachment or video monitor can be adapted.
An irrigating device to cleanse the lens is also a part of the system. A
Martin arm retractor stabilizes the scope after it is positioned transanally.
Most often this technique is employed for sessile lesions too large to be
safely and/or adequately excised or electrofulgurated via a standard sig-
moidoscope. Benign and limited malignancies may be so treated.
Preoperative evaluation may, in addition to biopsy, include transrec-
tal ultrasonography to determine the depth of mural invasion and lymph
nodal involvement, which would influence the operative approach. The
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position of the lesion will also influence the positioning of the patient for
case of access (i.e., prone, lithotomy, or lateral). Transanal endoscopic
rectopexy in which the posterior rectal wall is incised and the rectum
fixed to the presacral ligaments has been described. In most instances
when violation of a full-thickness segment of rectal wall is anticipated,
preoperative preparation and postoperative care is similar to that for a
formal colon surgery. If during the course of the procedure the peri-
toneum is entered, immediate repair is performed.

Procedure

This procedure would be performed on a patient with a sessile tumor of
the midrectum. After induction of anesthesia, the patient is positioned to
best visualize the lesion with respect to the operative field (e.g., prone for
an anterior lesion). The special rectoscope (Richard Wolf Medical Instru-
ment Corporation) is inserted and secured. Carbon dioxide pressure of
150 mbar is maintained. Employing various grasping and electrosurgical
cutting instruments, the lesion is circumscribed and excised. Depending
on the size and depth of the defect thus created, after hemostasis is
obtained, suture repair is then undertaken. Clips are used to secure the
suture ends rather than standard knots. If the procedure cannot easily be
accomplished, a standard surgical procedure may have to be performed.

Preparation of the Patient

Antiembolitic hose are applied to the legs prior to positioning, The patient
is in prone, lithotomy, or lateral positioning, depending on the orienta-
tion of the lesion. See the descriptions of patient positions on
p- 20. All bony prominences and areas vulnerable to skin and neurovas-
cular trauma or pressure are padded. A Foley catheter is inserted prior to
positioning when necessary. Apply electrosurgical dispersive pad.

Skin Preparation

Cleanse the area from the level of the umbilicus to the level of mid-
thighs. Work from just outside the anus to the outer borders. Then
prep the area around the anus, ending with the anus. Discard each
sponge after wiping the anus.

Draping
Drapes used for transurethral resection of the prostate (p. 404)
with integrated pouches and openings

Equipment
Stirrups with padding (for lithotomy position)
Pillow for between the legs (for lateral position)
ESU
Suction
Martin arm self-securing adjustable retractor mount
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Endoscopic combination unit (monitors intrarectal pressure, pro-
vides gas insufflation to maintain desired pressure with con-
nections for optic rinsing and suction)

Monitor (one)

VCR (optional)

CD burner

Printer

Camera console

Special roller pump suction device (e.g., Wolf, functions without
causing total decompression)

Instrumentation

Special operating endoscopic rectoscope with binocular optics with
rigid (for video adaptation) and flexible sideport viewing with camera
and cord

Endoscopic instruments:

Grasping forceps, electrosurgical suction-irrigator, scissors
(straight, hook, and micro), needle drivers, ligating clip appli-
ers, camera (if not inside the rectoscope), and teaching arm
attachment (flexible or rigid)

Supplies
Antiembolitic hose
Foley catheter with continuous drainage unit
Needle magnet or counter
Small basins (2)
Hemostatic agent (e.g., Surgical, Gelfoam)
Suction tubing
Electrosurgical cord
Lubricant (water soluble)

Special Notes

* Apply Special Notes from Hemorrhoidectomy, p. 267, as
indicated.

¢ The endoscopic combination unit is positioned on the surgeon’s
left side. The unit is controlled by the surgeon using the double
footswitch.

¢ The optic irrigator, controlled by a single footswitch, is used by
the assistant.

¢ The light source, monitor, and camera are positioned on the
surgeon’s right side.

¢ The U-shaped double ball joint (Martin arm) is attached to the table
with the V-groove clamp approximately 20 cm below the anus.
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¢ The surgeon sits on an adjustable chair.

¢ The scrub person sits on the right behind the surgeon and passes
instruments from the right; the surgeon wears a back vest.

Hemorrhoidectomy, Anal
Fissurectomy, Anal Fistulotomy

Definition
Hemorrhoidectomy. Excision of the veins of the anus and associated
overlying skin and anoderm (externally) and mucous membrane
(internally).

Anal Fissurectomy.  Excision of an anal fissure or anal ulcer (chronic fissure).

Anal Fistulotomy. Incision into an anal fistula; may be followed by
excision of the fistula (fistuleotomy).

Discussion

Hemorrhoidectomy refers to the removal of the hemorrhoidal tissues,
including the enlarged veins within. Hemorrhoids may be treated with con-
comitant anal conditions, such as fissure (anal ulcer) and fistula. Numerous
modalities are employed for internal hemorrhoids and associated rectal
mucosal prolapse (latex band ligation, sclerosing injections, laser, cryother-
apy, and others), most often performed as an office procedure without
anesthetic (not to include external hemorrhoidal tissue). A circular intralu-
minal stapler, as used for intestinal anastomosis, can be employed for rectal
mucosal prolapse performed as a formal transanal surgical procedure.

Anal Fissurectomy

An anal fissure, a disruption of the anodermal skin, acute or chronic,
linear or ovoid, which does not resolve with nonoperative therapy,
requires surgical excision, including surrounding inflamed scarified tis-
sue if present (anal ulcer), an incision of the distal margin of the often
scarified internal anal sphincter (to relieve spasm or stenosis), or a
combination of these modalities. Subcutaneous left posterolateral
internal sphincterotomy, usually performed as an office procedure, if
failed, may require more formal treatment as above.

Anal Fistulotomy

An anal fistula presents as an abnormal opening of the anal skin, usu-
ally resulting from local infection. There are numerous causative
entities that lead to this condition, in the most common of which, the
intersphincteric fistula, an anal abscess which when drained, cither spon-
taneously or surgically, leaves a residual tract (fistula) from the
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initial site of the infection to the skin. More complex presentations, such
as in Crohn’s disease, radiation, trauma, intraperitoneal sepsis, e.g., diver-
ticulitis, etc., may demonstrate more than a single skin opening, may not
necessarily be related to the sphincter muscles, and require comprehen-
sive therapy. Preoperative evaluation, as gastrointestinal x-rays, ultra-
sound scan, endoscopy, fistulography, etc., are performed accordingly.
Once a fistula is established, surgery is (almost always) required.
Consideration is given to the extent of the sphincter mechanism
through which the fistula traverses. Significant division of the sphinc-
ter may need to be done with later reconstruction after the septic
process resolves; see Anal Sphincteroplasty, p. 268, to follow. A
temporary diverting colostomy may be required in severe cases.
Anesthesia may be regional, local, or general (or a combination). Fol-
lowing the induction of anesthesia, proctosigmoidoscopy is performed.

Procedure

Hemorrhoidectomy. The proximal portions of the hemorrhoidal com-
plex are suture-ligated, and the hemorrhoid is excised by scalpel, elec-
trosurgery, or laser. Less often, cryosurgery is employed (usually
reserved for limited outpatient procedures). If the anus is stenotic, the
distal internal sphincter may be incised. A mucous membrane flap
and/or skin flaps may be employed to cover denuded areas. Care is
taken not to excise too much skin, anoderm, or mucous membrane
and to avoid injury to the sphincter mechanism.

Anal Fissurectomy. The distal margin of the internal sphincter is
incised (percutancously or subcutaneously via limited skin incision) in
the left posterolateral position (or posteriorly if the fissure so pres-
ents). The fissure (or ulcer) itself may be excised. A mucosal flap may
be advanced to cover denuded surfaces.

Anal Fistulotomy.  For the presentation of an intersphincteric fistula, a
malleable probe is passed from the skin opening into the anal canal at
the cryptline. When this is not possible, deliberate dissection of the
tract must be done. An incision is made over the probe (or grooved
director), a fistulotomy. The exposed tract may be excised (fistulec-
tomy) or curetted and tissue sent for histological evaluation. When a
significant portion of the sphincter mechanism is involved, instead of
complete division, a seton may be placed and/or the operation staged.

Preparation of the Patient

See Sigmoidoscopy, p. 186. Antiembolitic hose may be applied to the
legs. A Foley catheter may be inserted. Bony prominences and areas vul-
nerable to skin and neurovascular trauma or pressure are padded. Apply
clectrosurgical dispersive pad. Tincture of benzoin is applied to the but-
tocks over which wide adhesive is applied prior to sig‘moidoscopy.
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Skin Preparation

Begin inside tape margins, discarding each sponge after wiping the anus.

Draping
Jackknife.  Folded towels and a laparotomy sheet. Tapes are attached
to table sides.

Lithotomy. Drape sheet under buttocks, leggings, folded towels,
drape sheet over abdomen. Tapes are attached to stirrups.

Modified Lateral/Sims. Folded towels and a laparotomy sheet. Tapes
are attached to table sides.

Equipment
Stirrups or pillow and roll for positioning
ESU
Suction

Instrumentation
Rectal procedures tray
Rectal retractors, including Sims, Hill-Ferguson, and Sawyer
(small, medium, large)
Curettes

Supplies

Antiembolitic hose

Foley catheter with continuous drainage unit, as requested

Blades, (1) #10 and (1) #15

Needle magnet or counter

Small basin

Hemostatic agent (e.g., Surgical, Gelfoam)

Suction tubing

Electrosurgical pencil and cord

Lubricant

Pressure dressing (e.g., petrolatum-impregnated gauze, 4" x 4
sponges)

Seton material (large-gauge suture or rubber band) as per sur-
geon’s preference for fistula procedure

Dye and injection equipment (surgeon’s preference) in fistula sur-

gery, if requested

Special Notes

* Apply Special Notes from Sigmoidoscopy, p. 189, as
indicated.

* N.B. Be prepared for sigmoidoscopy prior to procedure.
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* Lubricate retractors with water-soluble agent.

* A carbon dioxide laser may be used. All laser safety precautions
must be observed; see p. 94.

¢ If the primary pathology is anal fissure or fistula, the basic setup
is essentially the same as when hemorrhoids are the primary

pathology.

Anal Sphincteroplasty

Definition

Repair of or substitution for the anal sphincter mechanism.

Discussion
Anal incontinence is due to congenital abnormalities (e.g., meningomye-
locele, absence of sphincter, etc.), accidental, surgical, or obstetrical
trauma, radiation therapy, local infection, neoplasm, stretching of related
neuromuscular structures due to chronic constipation with straining,
prolapse, aging, etc. In the adult, incontinence is graded according to the
control of flatus, liquids, and solid stool. In lesser presentations, what is
intolerant to some patients may not be a problem to others.
Nonoperative measures include bowel control, biofeedback train-
ing, and the occasionally effective anal incontinence plug. Digital exam-
ination, defecography, anal manometry, ultrasound exam, etc. help to
delineate which component of the continence mechanism is at fault.
Most often, direct sphincter repair is performed. A sphincter surround-
ing gracilis muscle sling, cither as a tonic restraint or dynamically with
the implantation of electrodes, and a pacemaker-like device (deactivated
by an external magnet to permit defecation), a gluteus maximus muscle
sling, or the implantation of an artificial device similar to that used in uri-
nary incontinence have been employed with varying degrees of success.
Ultimately, if continence is not achieved, an end colostomy is indicated.

Procedure

Direct sphincter repair will be described. Local, regional, or general
anesthesia may be administered with the patient in jackknife prone, litho-
tomy, or modified lateral position. A hemicircumferential perianal inci-
sion is made over the site of the sphincter disruption (e.g., anteriorly,
following obstetrical injury). The scarified ends of the sphincter are dis-
sected, preserving the scar. After suitable mobilization, the ends (includ-
ing the scar, which holds sutures better than muscle alone) are
approximated, utilizing overlapping technique when length permits to
allow an appropriate degree of anal patency. When indicated, the perineal
body is reconstructed by approximating the levator ani and transverse
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perincal muscles and the residual scar. The anoderm may be directly
sutured to the underlying sphincter and the remainder of the skin incision
closed loosely or left open to avoid tension and permit drainage.

Preparation of the Patient
Antiembolitic hose may be put on the patient’s legs prior to positioning.
A Foley catheter may be inserted. Local, regional, or general anesthe-
sia may be employed with the patient in the jackknife prone, lithotomy,
or modified lateral position. See a description of each position, p. 187
to 188. All bony prominences and areas vulnerable to skin and neu-
rovascular trauma or pressure are padded. Apply electrosurgical dis-
persive pad.

For Skin Preparation, Draping, Equipment, Instrumenta-
tion, Supplies, and Special Notes, scc Hemorrhoidectomy, p. 267.

Add to Instrumentation:
Skin hooks (2)

Senn retractors (2) sharp
Thiersch Procedure

Definition
Placement of a circumanal device to restrict complete rectal prolapse
(procidentia).

Discussion

Prosthetic materials include various sutures, fascia, Mersilene tape, folded

Marlex mesh, vascular prostheses, etc. The Thiersch procedure often ulti-

mately fails when the prosthetic material extrudes, with ensuing local

infection. The procedure may be repeated after the infection subsides.
This procedure is reserved primarily for poor-risk elderly

patients.

Procedure

Two incisions, 1 cm each, are made diametrically opposite around the
anus. A large curved hemostat is passed deep in the perianal tissues
external to the sphincter (avoiding the vagina), encircling the sphinc-
ter, and exiting the opposite incision. The prosthetic material is passed
through the tunnel created by the clamp. This maneuver is repeated for
the other hemicircumference (prosthesis completely encircles the anal
canal). The prosthetic ends are sutured (or stapled) after an appropri-
ate degree of constriction is determined. The sutured segment is
replaced deep in the wound. Wounds may be irrigated with an antibi-
otic solution. The incisions are closed.
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Preparation of the Patient
Antiembolitic hose may be put on the patient’s legs prior to positioning, A
Foley catheter may be inserted. The procedure may be performed under
regional, local, or general anesthesia. The patient may be in the jackknife,
lithotomy, or modified lateral position; see a description of each position,
pp- 187 to 188. Bony prominences and all areas vulnerable to skin and neu-
rovascular trauma or pressure are padded. Apply electrosurgical dispersive
pad. Apply distracting tapes to buttocks, see Hemorrhoidectomy, p. 266.
A sigmoidoscopy may be performed prior to the procedure; see

Sigmoidoscopy, p. 186.

Skin Preparation
Preparation is minimal. Begin inside tape margins, working from the
outside inward, discarding each sponge after wiping the anus.

Draping

Jackknife. Folded towels and a laparotomy sheet

Lithotomy. Drape sheet under buttocks, leggings, towels, drape sheet
over abdomen

Modified Lateral. Folded towels and a laparotomy sheet

Equipment
ESU
Suction
Pillow and roll or padded stirrups (for positioning)

Instrumentation
Rectal procedures tray
Rectal retractors, including Sims, Hill-Ferguson, and Sawyer
(small, medium, large)
Ligature carrier (optional)

Supplies
Antiembolitic hose
Foley catheter with continuous drainage unit, if requested
Blades, (1) #10 and (2) #15
Needle magnet or counter
Small basin
Suction tubing
Electrosurgical pencil and cord
Water-soluble lubricant
Prosthesis, as requested
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Antibiotic irrigation, (optional)
Bulb syringe

Special Notes

¢ Apply Special Notes from Hemorrhoidectomy, p. 267.

¢ Check with the surgeon regarding prosthesis material and need

to immerse in antimicrobial solution (such as dilute Betadine®).

* These patients are often frail; extra precautions on positioning,

Ripstein Procedure (Presacral Rectopexy)

Definition

An anterior (abdominal) approach to correct complete rectal prolapse (pro-
cidentia) by mobilizing the rectum within the abdomen (and pelvis) and fix-
ing it to the presacral fascia and periosteum by an encircling (or partially
encircling) band of material, such as aTeflon, Marlex, or Mersilene mesh.

Discussion

If the sigmoid colon is extremely redundant, a portion of it may be
resected. A low anterior resection (see p. 248) with extensive mobi-
lization of the distal rectum may be performed without requiring
placement of a prosthetic mesh altogether and is currently considered
by some to be the procedure of choice for complete rectal prolapse. A
suture rectopexy may be performed with the low anterior resection.
Accordingly, the Ripstein procedure is very seldom employed.

Procedure

A vertical or transverse incision is used. The rectum is dissected from
its supporting tissue attachments. A mesh of Marlex (or Mersilene,
Teflon, etc.) is sutured (or stapled) to the presacral periosteum, taking
care to avoid the local venous plexus. If presacral venous bleeding can-
not easily be controlled, a hemostatic surgical tack (Hemorrhage
Occluder pin) with its applicator provides direct compression of the
bleeding site. The mesh is placed around the bowel to anchor it to the
sacrum without restricting the rectum too tightly. A resection proxi-
mally may be performed. The abdomen is closed in layers.

Preparation of the Patient

The patient is supine; arms may be extended on padded armboards.
Bony prominences and all areas vulnerable to skin and neurovascular
trauma or pressure are padded. Antiembolitic hose may be put on the
legs. Check with the surgeon regarding insertion of a Foley catheter.
Apply electrosurgical dispersive pad.
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Skin Preparation
Begin at the intended site of incision (vertical or transverse), extend-

ing from nipples to upper thighs and down to the table at the sides.

Draping

Folded towels and a laparotomy or transverse sheet

Equipment
ESU
Suction
Sequential compression device, if requested

Instrumentation
Major procedures tray
Long instruments tray
Gastrointestinal procedures tray (available)
Harrington retractor
Self-retaining retractor (e.g., Balfour)
Hemoclip or other ligating clip appliers (assorted sizes and lengths)
Stapler (fascia)

Supplies
Antiembolitic hose
Basin set
Electrosurgical pencil
Blades, (3) #10
Suction tubing
Needle magnet or counter
Hemoclips or similar ligating clips (variety of sizes)
Hemorrhage Occluder pins (available; do not open unless requested)
Mesh or banding materials per surgeon’s preference

Staples (optional)
Special Notes

* Apply Special Notes from Colostomy, p. 240, as indicated.

¢ N.B. Be prepared for sigmoidoscopy prior to procedure.

Perineal Resection of the Rectum
for Complete Rectal Prolapse (Procidentia)

Definition

Excision of the prolapsed segment of the rectum, perineal approach.
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Discussion

Complete excision of the prolapsed rectal segment may be accom-
plished by a perineal approach. This is particularly applicable in med-
ically compromised patients in whom an abdominal procedure entails
an undue risk yet with a satisfactory long term result anticipated (rather
than an encirclement procedure; see Thiersch Procedure, p. 269).

Procedure
The lithotomy position is preferred as the prolapse is accentuated. The
prone position can be employed. The patient has been prepared as for
formal colon resection; a Foley catheter is placed. A circumferential inci-
sion is made proximal to the dentate line through the full thickness of
the rectum. The prolapse is distracted and amputated at an appropriate
level, taking care to obtain hemostasis of themesenteric vessels. A peri-
toneal defect, if created, is repaired. As indicated, a levatorplasty is pre-
ferred. The rectal continuity is then restored by primary anastomosis.
For Preparation of the Patient, Skin Preparation, Drap-
ing, Equipment, Instrumentation, and Supplies, sce Hemor-
rhoidectomy, p. 266.

Special Notes

* Apply Special Notes from Hemorrhoidectomy, p. 267, as
indicated.

¢ In addition to the hemorrhoidectomy instrumenta-
tion, a pediatric Deaver and malleable retractors may
be required.

¢ Antimicrobial irrigation (e.g., Betadine) of the opera-
tive field may be requested.

Pilonidal Cystectomy and Sinusectomy

Definition
The removal of a cystic mass containing hair, skin, and tissue debris
most often located in the sacrococcygeal area.

Discussion
Pilonidal cyst disease is not related to the gastrointestinal tract, but it
is included here for convenience; however, this entity must be distin-
guished in certain presentations from anal fistula disease.

Pilonidal cysts are most frequently found in the sacrococcygeal
region, but they can occur about the perineum, hands, etc. When
acutely or chronically infected, surgical treatment is indicated. These
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cysts may be very extensive with multiple and deep side tracts
(sinuses). Numerous procedures and approaches have been devised for
this entity; recurrence (or nonhealing) to a greater or lesser degree is
not uncommon, sometimes requiring further surgery.

Procedure

Anorectal examination may be done prior to preparation and draping
to verify that an anal fistula, Crohn’s disease, etc. is not present (this
exam is usually performed prior to hospitalization but may be
rechecked with the patient anesthetized).

An incision is made about the cyst or into the cyst directly.
Necrotic tissue, hair, tissue debris, etc. are curetted and/or excised.
The cyst wall, if discrete, is usually excised. Sinus extension(s) may be
delineated by injection of methylene blue (or similar) dye. The wound
can be packed open, partially closed, or completely closed directly or
by means of mobilized tissue flaps.

Preparation of the Patient
Antiembolitic hose are put on the patient before positioning, if
requested. The patient is in a jackknife position (the table is flexed)
with arms extended on padded armboards angled toward the head of
the table with the forearms pronated. A pillow may be placed under
the head for comfort. A pillow is placed in front of the legs, and a roll
in front of the ankles. Bony prominences and all areas vulnerable to
skin and neurovascular pressure or trauma are padded. Following
application of tincture of benzoin, buttocks are distracted by 3- or 4-
inch adhesive tapes (after checking chart for patient’s allergies)
anchored to the underside of the table.

N.B. The tapes are pulled toward patient’s head (cephalad)
before anchoring for maximal exposure.

N.B. Apply tapes to buttocks before the patient undergoes rec-
tal examination, as tapes will not adhere to the skin where lubri-
cant has been applied.

Skin Preparation
Begin at the sacrum, extending from the iliac crests to the upper
thighs. Cleanse anus last, discarding each sponge afterward.

Draping

Folded towels and a laparotomy sheet

Equipment
Pillow and roll for positioning
ESU
Suction
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Instrumentation
Rectal procedures tray
Extra probes (available)
Curettes

Supplies

Antiembolitic hose, optional

Basin set

Blades, (3) #10

Suction tubing

Electrosurgical pencil and cord

Needle magnet or counter

Methylene blue with needle and syringe (optional, if sinus tract
injection is performed)

Pressure dressing

Special Notes

* Apply Special Notes from Hemorrhoidectomy, p. 267, as
indicated.

* Reminder: Check chart for patient sensitivities and allergies,
particularly to latex products, e.g., gloves, drains, or elasticized
dressings. Note that simple drains (e.g., Penrose) and pressure
bandages (e.g., Elastoplast) contain latex, among many other
items in general use.

¢ The circulator should obtain positioning aids prior to bringing
patient into room.

* Reminder: The electrosurgical pad should be applied to skin
that is relatively hair-free (to obtain good contact) and as close to
the surgical site as possible. It may be necessary to shave the area.

* Multiple sinuses or tracts may be treated; have “extra” blades and
ESU pencil tips available.

* The electrosurgical pencil tip should be kept free of debris and
eschar (use the scratch pad) and kept in its holder when not in use.

¢ Large amounts of noxious smoke and fumes resulting from
thermal destruction are a health hazard; smoke should be suc-
tioned away by the room suction with an in-line filter or with a
smoke evacuation system. Masks with a filtering capacity of
between 2 and 5 microns should be worn by all in the room
during an operative procedure to prevent inhalation of toxic
matter.
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¢ N.B. Be prepared with extra probes and curettes; have ready meth-
ylene blue dye in a syringe with a blunt tip to locate sinus tracts.

¢ If the wound is to be closed, the surgeon may request that the
buttock distracting tapes be released prior to closure.

* A pressure dressing may be applied; check chart for patient’s
allergies before applying the elasticized tape, e.g., Elastoplast.
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Dilatation of the Cervix and
Curettage of the Uterus (D&(C)

Definition
The gradual enlargement of the cervical canal and the removal (by
scraping) of endocervical or endometrial tissue.

Discussion

The procedure is usually performed to diagnose cervical or uterine
malignancy, control dysfunctional uterine bleeding, effect an abortion,
complete an incomplete abortion, aid in evaluating infertility, and relieve
dysmenorrhea. Fractional curettage differentiates between endocervical
and endometrial lesions.

Procedure
A weighted speculum is placed in the vaginal vault. The cervix is grasped
with a tenaculum. A sound is passed through the cervical canal into the
uterine cavity to determine its depth and angulation. The cervix is dilated
with graduated dilators. The uterine cavity may be explored with stone
forceps. The uterine cavity is then curetted. Curettings are removed with
stone forceps and collected on a nonadherent dressing sponge (e.g.,
Telfa™) placed in the posterior fornix. A small, serrated curette is used to
scrape the uterine walls again, or when a D&C is performed to remove
placental tissue, a large, blunt curette and ovum forceps are used.
Scrapings removed from the uterus are endometrial curettings. If
“fractional curettage” is performed, endocervical curettings are
obtained with a small curette before the uterus is sounded. By obtain-
ing the endocervical curettings first, bringing endometrial tissue into
cervical os is avoided, preventing misdiagnosis.

Preparation of the Patient

Antiembolitic hose may be placed on the legs, if requested, before
anesthesia is administered. Following the administration of general,
regional, or, less often, endocervical block anesthesia, the patient is
positioned in lithotomy (using padded stirrups), with the buttocks
positioned just over the edge of lower break in the table. Arms may be
extended on padded armboards. Bony prominences and all areas prone
to skin and neurovascular pressure or trauma are well padded.
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Skin Preparation

Begin at the pubic symphysis and extend downward over the labia.
Cleanse each inner thigh next. Vaginal vault and cervix are cleansed using
spongesticks (3).The perineum and anus are cleansed with the remaining
sponges. Discard each sponge after wiping the anus. The patient’s bladder
is drained with a straight catheter.

Draping
Drape sheet tucked in under the buttocks, followed by leggings, and a
drape sheet over the abdomen

Equipment
Padded stirrups

Instrumentation
Dilatation and curettage (D&C) tray

Supplies
Antiembolitic hose, if requested
Straight catheter to drain the bladder (e.g., Robinson)
Small basin
Water-soluble lubricant
Telfa (for specimen)
T-binder or sanitary napkin belt
Perineal pad

Special Notes

* Apply Special Notes from Abdominal Laparotomy, p. 134,
as indicated. Because D&C is the first procedure in this chap-
ter, Gynecologic and Obstetrical Surgery, many points
from the Special Notes are reiterated here.

¢ The circulator must always use the Joint Commission’s (JC)
(formerly the Joint Commission on Accreditation of
Healthcare Organizations) Universal Protocol to identify that
the patient is the correct patient anticipating the scheduled surgi-
cal procedure. See the JC’s Universal Protocol, p. 18, as necessary.

* Before every surgery begins, an official “time out” must be
taken; it is a safety measure. Taking a time out before every sur-
gery is required and must be documented on the Perioperative
Record for medicolegal reasons.

¢ See the suggested Patient Care Plan, p. 9, for care of the
patient in surgery. The circulator adapts care to meet the individ-
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ual patient’s needs by implementing nursing interventions that
will result in optimal desired outcomes for the patient. Use the
Special Notes to augment the plan of care to ensure that the
many considerations have been taken into account.

All care that is given and observations made regarding the
patient (e.g., condition of the skin preoperatively and postop-
eratively) must be documented in the operative r