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This manual is dedicated to the next generation of 
surgeons who have so enthusiastically embraced 
minimally invasive methods and who will further
develop and refine these techniques in the years 

to come.
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Preface

The second SAGES (Society of American Gastrointestinal Endoscopic Sur-
geons) manual was intended to be a companion piece for the successful first
SAGES manual, edited by Carol Scott-Connor, that was published more than 4
years ago. Originally, the goal was to concentrate on tersely covered or often
ignored aspects of the preoperative preparation of the patient and the operating
room as well as the postoperative care of patients undergoing minimally inva-
sive operations. It was also our intention to include a section for each procedure
where several different port placement schemes would be presented and briefly
discussed. Unique to this manual, the impact of the patient’s body habitus (short
or long, narrow or wide) on port placement is also taken into account for many
of the procedures. Also unique are chapters devoted to hypothermia, port wound
closure, and the management of subcutaneous emphysema and abdominal wall
hemorrhage caused by trocars.

Naturally, the surgeon tends to focus on the technical aspects of the proce-
dure, such as the operative tasks to be carried out, the order of operation, and
the position of the surgeon and assistant. However, it is critical that the surgeon
be aware that the CO2 pneumoperitoneum, far more so than laparotomy, results
in multiple physiologic alterations that, if not compensated for by the anesthe-
siologist and surgeon, may endanger the patient or prevent the laparoscopic com-
pletion of the procedure. Although most laparoscopic texts, at best, have a
chapter or two on CO2 pneumoperitoneum, a whole section of this manual has
been dedicated to discussion of the physiologic ramifications of this exposure
method. A well-informed surgeon is better able to work with the anesthesiolo-
gist to limit or prevent deleterious physiologic changes. It has also become clear
that open and closed abdominal surgery cause immunosuppression and may have
oncologic implications for the patient. The issue of port wound tumors has
loomed large on the surgical landscape for more than a decade. This manual con-
tains chapters that review the literature in these areas and will, hopefully, prove
useful to readers.

The intended audience for this manual are general surgeons in training as
well as already trained surgeons who are facing the often daunting task of learn-
ing how to perform advanced laparoscopic procedures. It is hoped that this
manual will prove useful as a quick “lockerroom” reference for residents with
limited experience heading into advanced cases in regard to setting up the oper-
ating room, positioning the patient, and selecting the port locations. On another
level, we hope that this manual will also be a resource for surgeons interested
in developing a thorough and well-thought-out approach to the pre- and post-
operative management of minimally invasive patients or to learn more about CO2

pneumoperitoneum and its implications.
The generation of this manual has involved hundreds of people who gener-

ously gave of their time. Although it is impossible to thank each person, I would
be remiss if I did not acknowledge a number of people who were critical to the
project. First, I am indebted to my co-editors, James W. Fleshman and Dennis
L. Fowler, for their Herculean efforts; without them this manual could not have
been completed. Their expertise both surgical and literary is greatly appreciated.
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There would be no manual if not for the efforts of the expert surgeons who took
the time from their busy schedules to write the chapters. Vaune Hatch, the tal-
ented artist who did all the drawings and figures for the manual, deserves a
special accolade. Without complaint she made countless modifications to the
figures until all were satisfied.

Finally thanks go to the SAGES Board of Governors and the Publication
Committee, who entrusted this task to me. I am proud not only to have been
given this responsibility but also to be part of an organization such as SAGES,
which has broken much new ground over the past two decades and has consis-
tently provided leadership and direction during a period of tremendous change
in the surgical world. The SAGES family has been patient, helpful, and sup-
portive during the entire, longer than expected, process. It has been an honor to
take part in this project and to see it through to its completion.

Richard L. Whelan, MD
New York, NY

August 14, 2004

viii Preface
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1. Preoperative Evaluation of the
Healthy Laparoscopic Patient

Stephanie B. Jones, M.D.
Daniel B. Jones, M.D., F.A.C.S.

A. General Considerations

1. The goal of preoperative evaluation is to identify and modify risk
factors that might adversely effect anesthetic care and surgical
outcome.

2. Up to 50% of patients presenting for elective surgery are regarded
as “healthy.” These patients typically fall into American Society of
Anesthesiologists (ASA) Physical Status I (healthy) and II (mild sys-
temic disease). The ASA Physical Status classification (Table 1.1) is
not intended to predict outcomes, nor does it incorporate risks specific
to the type of surgery performed.

3. A patient presenting without established medical diagnoses is 
not necessarily healthy. He or she simply may have never previously
visited a physician. Consequently, any physician visit, including pre-
operative evaluation, should be used as an opportunity to address
routine preventive care (Table 1.2).

4. Preoperative evaluation should seek to determine absolute contraindi-
cations to laparoscopy.
a. Inability to tolerate pneumoperitoneum
b. Poor risk for general anesthesia
c. Uncorrectable coagulopathy

5. The emphasis over the past decade has been a return to the use of the
history and physical examination as the primary screening tools. Pre-
operative testing is used selectively. This approach is especially true
in healthy patients.

B. History

1. History of pulmonary disease. Does the patient have decreased 
pulmonary compliance, due to obesity, scoliosis, or other restrictive
lung disease? This factor may result in prohibitively high peak airway
pressures after abdominal insufflation or difficulty with oxygenation.
Obstructive diseases, such as asthma or chronic obstructive pulmonary
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disease, may cause inadequate gas exchange and accumulation of
insufflated carbon dioxide.

2. History of cardiac disease. Even mild chronic hypertension can result
in relative hypovolemia and possibly hypotension with pneumoperi-
toneum, especially at insufflation pressures greater than 15mmHg.
Carbon dioxide is a sympathetic stimulant, and may cause tachycar-
dia or tachydysrhythmias, particularly when combined with surgical
stimulation. Tachycardia may uncover otherwise asymptomatic coro-
nary artery disease. The most significant risk to the patient is unde-
tected aortic stenosis in the setting of potential hypotension. Any
history of a murmur should be evaluated.

3. Risk of pregnancy. Although pregnancy may not preclude surgical
treatment, port site position may need to be changed. If possible,
surgery should be performed after the first trimester.

4. History of previous abdominal operations. An alternate port site,
away from surgical scars, allows the surgeon to examine the abdomi-
nal cavity and assess the extent of adhesions.

5. History of abnormal bleeding. Patients should be queried regarding
nosebleeds, heavy menstrual bleeding, easy bruising, or family history
of bleeding disorders.

4 S B Jones and D B Jones

Table 1.1. American Society of Anesthesiologists Physical Status Scale.

Category Description

I Healthy patient
II Mild systemic disease without functional limitation
III Moderate to severe systemic disease with functional limitation
IV Severe systemic disease that is a constant threat to life
V Moribund patient unlikely to survive 24 hours with or without 

operation

Table 1.2. Guidelines for routine preventive care.

Preventive measure Recommended frequency

Blood pressure Every other year in all adults
Serum cholesterol Every 5 years for men from age 35, and

women from age 45
Pap smear At least every 3 years following onset of

sexual activity
Stool for occult blood Every year after age 40
Sigmoidoscopy Every 3 years after age 50
Mammography ± breast exam Every 1–2 years after age 50
Tetanus-diphtheria booster Every 10 years
Influenza immunization Every year after agea 65
Pneumococcal immunization Once at age 65
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6. Difficulty with prior anesthetics. Patients undergoing laparoscopy,
especially gynecologic procedures, are at increased risk of postopera-
tive nausea and vomiting. Aggressive antiemetic prophylaxis may be
warranted, particularly for outpatients. A history of difficulty with
intubation should be communicated to the anesthesiologist as well.

C. Physical Examination

1. A thorough physical examination includes assessment of the head and
neck, lungs, heart, abdomen (including surgical scars), neurologic
system, and vascular system. An anesthesiologist will also perform an
airway evaluation.

2. Vital signs should be recorded.

D. Diagnostic Studies

1. Diagnostic studies should be performed on a selective basis. There
are no definitive rules delineating which tests should be ordered for
specific indications. The individual physician best determines this for
the individual patient.

2. Test results obtained within 6 months of surgery are generally accept-
able if the patient’s medical history has not changed substantially.
More recent tests may be required to assess a change in medical con-
dition or therapy or to comply with the preoperative guidelines of a
particular hospital or anesthesia department.

3. The impulse to routinely test every patient regardless of medical con-
dition should be resisted. Not only is nonspecific preoperative testing
expensive, it can result in morbidity when invasive testing is used to
pursue false-positive results. The more tests that are ordered, the more
likely a falsely abnormal result will appear.

4. Legal liability is actually greater if a test is performed but the result
ignored than if it had never been done at all.

5. Selective testing is supported by a variety of studies.
a. A 1985 JAMA study was one of the first to examine the ques-

tion. The authors determined that 60% of the 2800 preoperative
tests examined had no recognizable medical indication, and only
4 (0.2%) of the results may have been potentially significant for
anesthetic or surgical management.

b. Turnbull and Buck examined 5003 tests in 1010 otherwise
healthy patients undergoing cholecystectomy. In their opinion,
only 4 patients had a conceivable benefit from a preoperative
screening test.

c. Narr et al. retrospectively reviewed mostly ASA I and II patients
who underwent surgery without prior laboratory studies. No

1. Preoperative Evaluation of the Healthy Laparoscopic Patient 5
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intraoperative or postoperative test was found to significantly
change the surgical or medical management.

6. Testing guidelines. As stated previously, these are suggestions that
need to be individualized for each patient.
a. Hemoglobin (Hgb): Indicated if significant blood loss may be

expected from the operation. Anemia may be sought in women
with heavy menstrual bleeding. The lowest acceptable Hgb will
vary. Otherwise healthy patients will be able to physiologically
compensate for a low Hgb. This is not the case for those with
limited compensatory reserve, such as patients with heart or lung
disease, or the elderly.

b. Serum electrolytes: Routinely check electrolytes, blood urea
nitrogen (BUN), and creatinine for patients with diarrhea, renal
disease, liver disease, or diabetes as well as for those receiving
diuretics.

c. Liver function tests are indicated for patients with known liver
disease, or those undergoing planned cholecystectomy to exclude
an obstructive enzyme pattern.

d. Coagulation profile: While routine screening is not useful, a pro-
thrombin time (PT) and partial thromboplastin time (PTT) should
be checked in patients with a personal or family history of abnor-
mal bleeding. These tests may also be indicated in patients with
liver or renal dysfunction.

e. Chest X-ray (CXR): Routine CXR is rarely helpful for abdomi-
nal laparoscopy, but should be done in patients undergoing video-
assisted thoracic surgery (VATS) for baseline comparison. CXR
may also be indicated in elderly patients undergoing more exten-
sive upper abdominal surgery (e.g., laparoscopic Nissen fundo-
plication), or patients with recent upper respiratory infection,
unstable chronic obstructive pulmonary disease (COPD), or
unstable cardiac disease.

f. Electrocardiogram (EKG): Coronary disease becomes more
prevalent with increasing age. EKG is typically reserved for men
older than 40 and women older than 50, particularly those with
other risk factors such as hypertension, tobacco use, obesity, or
diabetes.

g. Urinalysis should be performed for urinary tract symptoms, or if
a urologic procedure is planned.

h. Pregnancy test: Indicated in female patients of childbearing age
who have not undergone sterilization.

i. Human immunodeficiency virus (HIV) and hepatitis testing is
not indicated. Universal precautions should be followed in all
patients.

7. The preoperative evaluation should also include patient education.
The patient needs to know what to expect with regard to the surgery,
anesthetic, and postoperative pain management. For example, patient
satisfaction with same-day discharge following laparoscopic chole-
cystectomy has been shown to be directly related to preoperative
expectations.

6 S B Jones and D B Jones
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2. Preoperative Evaluation of Complex
Laparoscopic Patients

Dmitry Oleynikov, M.D.
Karen D. Horvath IV, M.D.

Complex laparoscopic patients require careful preoperative planning for optimal
outcome. These patients present unique problems that necessitate special con-
sideration and a surgeon experienced in basic laparoscopic cases. This chapter
discusses a number of such patient groups, including patients with previous
abdominal surgery, significant cardiopulmonary comorbidity, obesity, and preg-
nancy. When evaluating any of these patients, six questions should be asked:

1. Are there any contraindications to a laparoscopic procedure?
2. Does this patient need any additional preoperative testing? Does the

surgeon need additional past medical or surgical information before
surgery for planning purposes?

3. Does this patient need any additional preoperative medical or anes-
thesia planning? Will a planned postoperative ICU stay be required?

4. Should additional nonroutine issues be discussed with the patient as
part of the informed consent?

5. Will the standard laparoscopic approach need to be altered in any
way?
If the answer to the question is yes, it is recommended that the alter-
ation be dictated into the preoperative evaluation note at the time this
decision is made and not left to last-minute consideration on the day
of surgery.

6. Will this procedure require any unique equipment or staffing in the
operating room that should be arranged in advance?

A. Patient with Previous Abdominal Surgery

Few situations command as much respect as a laparoscopic procedure in a
heavily scarred abdomen.

1. Contraindications to a laparoscopic approach:
The only contraindication to a laparoscopic approach, in regard to
patients with a history of prior abdominal operations, is a documented
history of a frozen abdomen.

2. Additional preoperative testing/and pertinent past surgical history:
a. Previous operative records

1. Note the amount and type of adhesions encountered at the
previous surgery.
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2. Determine the type and number of prosthetic devices used,
i.e., mesh for reoperative hernia or number of stitches in a
previous laparoscopic Nissen.

b. Radiographic imaging
1. Standard imaging before reoperative surgery, e.g., UGI for

reoperative foregut surgery or CT scan for patient with diver-
ticulitis to determine need for ureteral stenting.

2. Ultrasound of the abdominal wall may help map adhesions
preoperatively.

c. Preoperative physical examination to appreciate the number and
location of prior incisions and to look for incisional hernia(s).

3. Additional preoperative medical/anesthesia planning:
Patients with a prior history of abdominal operations who are to
undergo further surgery present no specific medical/anesthetic issues
directly related to their past surgery. Standard evaluation should be
performed as dictated by the patient’s age and comorbidities.

4. Special issues for the informed consent:
Regardless of type of procedure, reoperative laparoscopic surgery
carries increased risks and patients should be counseled regarding them.
a. Increased chance that conversion to an open laparotomy will be

necessary.
b. Additional ports may be required for adhesiolysis.
c. Increased risk of enterotomy or other visceral injury.
d. If an incisional hernia is present, patients should be consented for

a simultaneous repair, if the primary laparoscopic procedure to
be carried out is not classified as contaminated.

5. Planned alterations from the standard laparoscopic approach:
a. Method of establishing a pneumoperitoneum in the reoperative

abdomen. Options include:
1. Veress needle entry with blind trocar insertion.

One of the more popular methods for gaining entry into the
peritoneal cavity. Caution should be used, however, espe-
cially in those with history of prior surgery, as evidence sug-
gests a higher complication rate. If this method is to be used,
the site chosen for Veress needle insertion should be well
away from the prior incisions.

2. Open/Hasson entry with blunt-tip trocar.
Allows for a more controlled method of gaining access to
the abdominal cavity and of establishing pneumoperitoneum
and has been shown to have fewer complications compared
with blind entry. The open/Hasson method is the preferred
method in a reoperative abdomen. Also allows blunt finger
dissection of local adhesions through the initial port site.

3. Optical trocars.
Allows visualization of the path of the trocar during inser-
tion (Optiview, Ethicon Endosurgery, Cincinnati, OH; Visi-
port, USSC/Tyco Corp, Norwalk, CT). This method has not
been well studied. The theoretical advantage is that by
observing the trocar insertion injuries to the viscera and

2. Preoperative Evaluation of Complex Laparoscopic Patients 9
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vessels can be avoided. This method requires blind Veress
needle insertion and insufflation before trocar insertion. This
method should be carefully considered in a patient with a
history of multiple prior operations or adhesions.

b. Port placement in the reoperative abdomen.
1. Initial port placement should be well away from all abdomi-

nal wall scars, even if this port will not be of much use during
the laparoscopic procedure. The right or left upper quadrant
in the midclavicular line has proven to be a safe starting point.

2. Additional ports should be placed under direct observation.
6. Unique OR equipment or staffing:

a. Increased OR time.
Laparoscopic surgery in a reoperative abdomen often requires
additional OR time for establishing the pneumoperitoneum and
performing adhesiolysis, similar to reoperative open surgery. If
an incisional hernia is found on physical examination, extra time
should also be allotted for its repair.

b. Open instruments may be needed in case of conversion.
c. Special tools for adhesiolysis.

1. Additional trocars.
2. Angled laparoscope.
3. Ultrasonic scissors or bipolar cautery for adhesiolysis. These

tools decrease the incidence of the complication known as
“arcing” that can be seen with monopolar cautery, i.e., tissue
damage from electrical current at a site remote from the
intended area of cauterization.

B. Patients with Significant Cardiopulmonary
Comorbidity

An important difference between open and laparoscopic surgery are the 
CO2 pneumoperitoneum-related intraoperative physiologic effects. The CO2

gas used for the pneumoperitoneum raises the intraabdominal pressure from 0
to 15mmHg, resulting in hemodynamic and pulmonary function alterations. Due
to the transperitoneal absorption of the insufflated CO2 gas into the blood, a
hypercarbic acidemic state results. The healthy patient is able to compensate for
these changes; however, the patient with significant cardiopulmonary disease
may not have the physiologic reserve to appropriately compensate. These minor
physiologic stressors can have major implications in high-risk cardiopulmonary
patients; thus, these patients need very close monitoring during laparoscopic
surgery, even for minor procedures.

Preoperative risk stratification may be accomplished using several methods.
Eagle formulated guidelines that help identify patients who are at high risk for
cardiac events during noncardiac surgery (Table 2.1).

1. Contraindications to a laparoscopic approach:
There are no absolute contraindications to a laparoscopic approach in
a patient with significant cardiopulmonary disease.

10 D Oleynikov and K D Horvath
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2. Additional preoperative testing/information:
a. Mandatory

1. EKG
3. Hematocrit
4. electrolytes
5. Chest radiograph

b. May be indicated (depending on the patient’s history and 
situation)
1. Echocardiography
2. Stress test (standard treadmill, echo stress, thallium, etc.)
3. Holter monitor or other arrhythmia evaluation
4. Digoxin levels
5. Pulmonary function testing
6. Carotid duplex

3. Additional preoperative medical/anesthesia planning:
a. Medical clearance.

All patients in this category should be “cleared” by their primary
medical doctor or cardiologist. Depending on the patient and the
extent of prior cardiopulmonary evaluation, the patient may
require one or more of the above-listed tests preoperatively (noted
in 2b).

b. Anesthesia considerations.
1. Arterial line for hemodynamic and acid-base monitoring

Table 2.1. Clinical predictors of increased perioperative cardiovascular risk
(myocardial infarction, congestive heart failure, death).

Major risk Intermediate risk Minor risk

Unstable coronary Mild angina pectoris Advanced age
syndromes (class I and II) Abnormal ECG
—Recent MI Prior myocardial Rhythm other than sinus
—Unstable or severe infarction by

angina history or
—Decompensated CHF pathologic Q Low functional residual

waves capacity
Significant arrhythmia Diabetes mellitus History of stroke

—High-grade AV block Compensated or
—Symptomatic prior CHF

ventricular arrhythmia
in the presence of
underlying heart
disease

—SVT uncontrolled rate
Severe valvular disease

MI, myocardial infarction; CHF, congestive heart failure; AV, atricoulntricular.
Source: Reprinted with permission from Eagle KA, Brundage BH, Chaitman BR, et al.
Guidelines for perioperative cardiovascular evaluation for noncardiac surgery. Report of
the American College of Cardiology/American Heart Association. 1996;93(6):1278–1317.
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All patients with significant cardiopulmonary disease should
have an arterial line during laparoscopic surgery. This line
is crucial for accurate hemodynamic monitoring in the face
of increased afterload and decreased preload imposed by the
pneumoperitoneum. Furthermore, the end-tidal CO2 is not
an accurate reflection of the arterial PCO2 (Figure 2.1). The
end-tidal CO2 lags behind the arterial PCO2. Patients with
pulmonary disease are less able to effectively eliminate CO2

and are thus more susceptible to acidemia with its harmful
physiologic implications.
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Figure 2.1. Note the nonlinear relationship between ETCO2 and PaCO2. A
patient with an ETCO2 of 35 can easily have a true PaCO2 of 55 and a pH of
7.28. (Source: Reprinted with permission from Wittgen CM, Andrus CH,
Fitzgerald SD. Analysis of the hemodynamic and ventilatory effects of laparo-
scopic cholecystectomy. Arch Surg 1991;126:997.)
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2. Strongly consider central monitoring.
Patients with diminished ejection fraction may benefit 
from central monitoring of cardiac filling by the anesthetist
(Swan-Ganz catheter).

c. Pulmonary function testing and room air arterial blood gas 
analysis.
1. These should be initiated in consultation with the 

anesthesiologist.
d. Schedule a postoperative ICU or telemetry bed.

4. Special issues for the informed consent:
Regardless of the approach, surgery in this population carries
increased risks of perioperative morbidity and mortality and patients
should be counseled regarding these.

5. Planned alterations from the standard laparoscopic approach:
a. Use lower pressures for pneumoperitoneum (10–12mmHg).

Human and animal experiments have demonstrated that pul-
monary and hemodynamic changes are related to the pneumo-
peritoneum pressure. This is not a linear relationship. At low
pressures (0–10mmHg), relatively few changes can be detected
in a normovolemic healthy adult. This relationship begins to
change rapidly as intraabdominal pressure increases. At moder-
ate pressures (10–22mmHg), preload, afterload, and cardiac
function are affected. Patients who are volume depleted (e.g.,
patients on chronic diuretic therapy) are more prone to develop-
ing significant cardiovascular alterations as a result of CO2 pneu-
moperitoneum, even at low pressures. Therefore, it is important
to adequately hydrate patients preoperatively, especially those
patients who have undergone a bowel preparation. For patients
with congestive heart failure it is crucial to avoid overresuscita-
tion. These issues should be discussed with the anesthetist.

6. Unique OR equipment or staffing:
a. Helium or nitrous oxide gas pneumoperitoneum.

If available in your institution, use of these alternate gases for the
pneumoperitoneum can minimize the effects of hypercarbia and
acidemia. However, the hemodynamic alterations related to the
elevated intraabdominal pressure remain the same. Further, there
is a theoretical risk of gas embolism. If helium or nitrous oxide gas
is to be used to establish and maintain pneumoperitoneum, then
special equipment (dedicated insufflators, etc.) is usually required.

b. Minimize OR time by soliciting the most senior assistant 
available.

C. Obese Patient

Obesity is defined as a body mass index (BMI) over 30 or approximately 
50 lb above ideal body weight. By this definition 20% of male and 25% of female
Americans are obese. Obese patients may have a number of comorbid condi-

2. Preoperative Evaluation of Complex Laparoscopic Patients 13
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tions including pulmonary, cardiovascular, and metabolic disorders that need to
be addressed during the preoperative evaluation. These patients also present dis-
tinct laparoscopic challenges.

1. Contraindications to a laparoscopic approach:
There is no absolute contraindication to laparoscopic surgery in the
obese patient.

2. Additional preoperative testing/information:
a. EKG.
b. CXR.
c. Cessation of smoking.
d. Attempted weight loss preoperatively, even if minimal.
e. Cardiac and pulmonary testing as indicated in those with cardiac

or pulmonary comorbidities.
3. Additional preoperative medical/anesthesia planning:

a. Standard risk evaluation should be performed as dictated by the
patient’s age and comorbidities. Routine medical clearance is 
recommended.

b. Complete muscle relaxation.
The degree to which the abdominal wall is elevated in response
to the pneumoperitoneum is maximized if the abdominal wall
muscles are relaxed.

4. Special issues for the informed consent:
Regardless of the specific procedure, laparoscopic surgery carries
increased risks in obese patients, and the patient should be counseled
regarding these.
a. Increased chance of conversion to open laparotomy.
b. Additional ports may be required to obtain adequate exposure.

5. Planned alterations from the standard laparoscopic approach:
a. Extralong ports, trocars, and instruments may be needed.

Body weight distribution plays an important role in gaining pneu-
moperitoneum and selecting appropriate ports and trocars.
1. Female obese patients commonly have a very thick sub-

cutaneous layer of fat with a relatively thin mesentery and
omentum whereas male patients more often have a thin
abdominal wall with generous mesentery and omental fat
deposition.

2. The upper abdominal wall is, most often, significantly
thinner than the lower abdominal wall. Therefore, for upper
gastrointestinal (GI) procedures such as Nissen fundopli-
cation or gastric bypass extralong trocars are usually not
needed; however, such trocars may be required for proce-
dures that require lower abdominal ports.

3. Extralong instruments may be needed for tall patients and
those with a long abdominal cavity in those cases that
require working in both the upper and lower abdomen. As
an example, during left colectomy, splenic flexure mobiliza-
tion is often necessary. The optimal port placement for the
majority of the tasks that need to be accomplished during

14 D Oleynikov and K D Horvath
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the case is one where the most cephalad ports are at a level
just above the umbilicus and the lower ports are well below
the umbilicus. Standard instruments may not reach the
splenic flexure from the lower port locations. The availabil-
ity of extralong instruments should allow the flexure to be
mobilized without having to place additional upper abdom-
inal ports.

b. Open Hasson technique is preferable to Veress needle entry in
morbidly obese patients.
The “cues” and “signs” of correct needle insertion such as initial
insufflation pressures (high flow rate and a low intraabdominal
pressure) and tympani over the abdomen are harder to gauge in
these patients. There is greater uncertainty with blind needle
insertion and blind trocar insertion techniques.

c. Place the skin incision for the initial port at the umbilicus, which
is the thinnest part of the abdominal wall. Caution should be used
in patients with a large pannus where the umbilicus may lie at the
level of the public symphysis.

d. Angle ports toward the quadrant or area where the operation is to
be carried out.
Normally, ports are placed perpendicular to the abdominal wall.
In morbidly obese patients, a perpendicular trocar may result in
excessive torquing of ports with gas leakage and bending of
instruments.

e. Suture ports to the abdominal wall to prevent slippage.
Port slippage can lead to gas leak and subcutaneous emphysema,
which further thickens the anterior abdominal wall. There are
several methods for securing a port.
1. One method is to place a skin suture near the port, tie it

loosely, then wrap one end around the insufflation arm of the
port and secure it to the other end of the suture with a clamp.

2. Threaded port grips are another method of securing a port.
3. The port can be secured via a heavy suture that is passed

through the entire abdominal wall from the outside and then
repassed back outside, after which one end is wrapped
around the insufflation arm of the port and then secured with
a clamp to the other end. This latter method, although a bit
more time consuming, also prevents the abdominal wall in
the area of the suture from increasing its girth as may occur
when subcutaneous emphysema develops.

f. Use of increased pneumoperitoneum pressures (15–20mmHg) to
elevate a heavy anterior abdominal wall.
Elevated pressures may enlarge the operative field and improve
visualization; however, the increased pressure may decrease
venous return and cardiac output in patients with cardiovascular
disease. For this reason, increased pneumoperitoneum pressures
should only be used selectively, for brief periods. The patient must
be monitored more closely when elevated pressures are utilized.

2. Preoperative Evaluation of Complex Laparoscopic Patients 15
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Changes in insufflation pressures must be communicated to the
anesthetist. The anesthetist should be told at the start of the case
to keep the surgeon informed of end-tidal CO2 elevations, the
need for high inspiratory pressures, and hypoxia. Close commu-
nication between the surgeon and the anesthetist will allow for
timely adjustments of peak insufflation pressures, patient posi-
tion, and the respirator settings. At times, when the end-tidal CO2

is very high, it may be appropriate to desufflate the abdomen alto-
gether and put the patient in reverse Trendelenburg position.

g. Deep venous thrombosis (DVT) prophylaxis.
Pneumatic compression devices + preoperative subcutaneous
heparin (unless contraindicated).
Obesity is an independent risk factor for perioperative DVT for-
mation, and therefore all patients should receive prophylaxis.

6. Unique OR equipment or staffing:
a. Increased OR time.

Laparoscopic surgery in the morbidly obese patient often requires
additional OR time.

b. Special large-size OR table.
c. Foot boards and safety straps to avoid shifting during intraoper-

ative positioning.
d. Angled laparoscopes.
e. Additional ports for exposure.
f. Postoperative “Big Boy Bed.”

D. Pregnant Patient

The pregnant patient may develop appendicitis, cholecystitis, torsion of the
ovary, or a number of other problems that may require urgent or emergent
surgery. When surgery is necessary in this population, minimally invasive
methods can be used. Pregnancy may either lower or heighten the threshold for
surgical exploration and treatment. The surgeon must determine the status of the
pregnancy and inform the patient of both the routine risks and the pregnancy-
related risks of surgery. The height of the gravid uterus can alter the position of
the intestine and other intraabdominal organs and may necessitate a different
port arrangement.

1. Contraindications to a laparoscopic approach:
a) At what gestational age can laparoscopy be performed safely 

and effectively? Most authorities recommend avoidance of pneu-
moperitoneum and laparoscopy until the second trimester for
indicated nonemergent operations. However, some recently pub-
lished series report the safe performance of laparoscopic chole-
cystectomy in patients beyond the 21st week. In the second and
third trimesters, because of the size of the gravid uterus, the loca-
tion of the intestine and other viscera shifts in a cephalad direc-
tion. It is important to avoid manipulation of the uterus during
surgery, which can induce preterm labor.

16 D Oleynikov and K D Horvath
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b) Although there are reports of successful laparoscopic procedures
during the first 16 weeks of gestation, there are too few data to
permit a recommendation for such an approach. All nonemergent
surgery should be postponed until the second trimester.

2. Additional preoperative testing/information:
a. Evaluation stage of pregnancy

1. First trimester (1–14 weeks after last menstrual period).
Organogenesis occurs during this time period.
a. The viability and current location of the pregnancy

should be evaluated preoperatively.
b. Once an intrauterine pregnancy is confirmed, cardiac

activity can be seen on ultrasound at the estimated ges-
tational age of 6–7 weeks.

2. Second trimester (14–28 weeks)
a. Preoperative evaluation should include determination

of viability and confirmation of dates.
b. Early second trimester has traditionally been favored

for elective surgical intervention because the risk of
preterm labor is less than in the third trimester and
because organ development is complete.

c. Ultrasound is the best modality to document gestational
age.

d. The gestational age beyond which survival of the
neonate outside of the uterus is feasible is now
approaching 23 weeks in certain centers. When operat-
ing at or close to the age of viability, the opinion of an
obstetric specialist should be sought. Depending on the
facilities available, postoperative recovery should be
carried out in the hospital obstetrics unit.

3. Third trimester (28–42 weeks)
a. Preoperative evaluation begins with close consultation

with the treating Ob/Gyn.
b. Due to an increased risk of preterm delivery (<37

weeks estimated gestational age), every effort should
be made to postpone surgery until after delivery of the
fetus, except for emergent indications.

3. Additional preoperative medical/anesthesia planning:
a. An obstetrician should evaluate all pregnant patients periopera-

tively.
b. Avoid fetal acidosis.

1. Keep end-tidal CO2 between 25 and 33 by changing minute
ventilation.

2. Consider arterial blood gas monitoring.
c. Special anesthetic precautions should be used to avoid aspiration

and hypotension.
4. Special issues for the informed consent:

Large studies on the safety of laparoscopic surgery in the pregnant
patient do not exist. Poor fetal outcomes and complications after
laparoscopic surgical procedures are thought to be underreported. The
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precise risk of premature labor and loss of pregnancy after laparo-
scopic surgery is unknown at this time. Despite this lack of data,
patients should be informed of the following:
a. Increased chance of conversion to open laparotomy.
b. Before 14 weeks, up to 30% of known pregnancies undergo spon-

taneous abortion, in the absence of surgery. This is an important
point that should be documented in the preoperative consent.

c. The risks relating to surgery during the first trimester include ter-
atogenesis and a miscarriage rate of approximately 12%.

d. The risks of surgery during the second trimester include a 5%–8%
risk of preterm labor.

e. The risks of surgery during the third trimester includes a risk of
preterm labor and premature delivery.

f. The possibility of damaging the gravid uterus with laparoscopic
instruments, ports, or trocars.

5. Planned alterations from the standard laparoscopic approach:
a. Minimize operative time so that fetal acidosis is minimized.

Solicit the most senior assistant available even for a “minor” case.
b. Open/Hasson entry above the umbilicus to avoid injury to the

gravid uterus.
By the 20th week of gestation, the uterus is generally at the level
of the umbilicus.

c. Minimize pneumoperitoneum pressures to the 10–12mmHg
level.

d. Elevation of the patient’s right side during positioning to avoid
inferior vena cava compression by the gravid uterus.

e. Use angled laparoscopes to facilitate seeing around the uterus.
f. Maternal monitoring with end-tidal CO2 ± arterial blood gas

monitioring
Fetal acidosis is known to occur with CO2 pneumoperitoneum,
although the short- and long-term effects of this are unknown.
Should the mother become acidemic, the pneumoperitoneum
should be released and the patient hyperventilated to expel the
CO2 gas before continuing the procedure. It is important to note
that the fetus is usually more acidemic than the mother.

g. Routine use of pneumatic compression devises. The risk of
thromboembolism is increased during pregnancy.

h. Use a lead shield to protect the fetus during cholangiography.
i. Fetal monitoring.

Significant controversies in the literature exist on the merits and
techniques of intraoperative fetal monitoring. At the least, pre-
and postoperative fetal heart tones should be obtained and care-
fully documented when surgery is performed during the second
and third trimesters.

6. Unique OR equipment or staffing:
a. Special OR equipment is not needed for the pregnant patient.
b. Senior assistance should be sought in the OR to minimize oper-

ative time.

18 D Oleynikov and K D Horvath
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3. Preoperative Patient Instructions

Tracey D. Arnell, M.D.

A. Goals of Preoperative Patient Instructions

1. The goals of preoperative patient instructions are:
i. Patient education. Included in this is technical information as well

as information regarding appropriate expectations. Patients with
realistic expectations regarding issues such as pain, recovery,
length of stay, and potential complications do better.

ii. To make patients aware of their risk factors. Involve patients in
modifying risk factors that may decrease the risk of complica-
tions. (To motivate patients to alter their behavior such that they
impact on their risk factors.)

iii. To give specific instructions regarding bowel preparation, cessa-
tion of diet and fluids, management of patients’ baseline medica-
tions and special surgery-related medications as well as day of
surgery instructions.

B. Patient Education

1. Options. Once the decision to perform surgery is made, the surgical
alternatives should be presented to the patient. In regard to surgical
approach for abdominal procedures, traditional open and laparoscopic
methods, including the advantages and disadvantages of each
approach, are discussed.

i. Laparoscopic resection
1. Advantages. There are increasing data that laparoscopic

methods are associated with advantages other than smaller,
more cosmetic scars. These include a more rapid return 
to normal activity, a minor decrease in hospital stay, and
a decrease in wound infection and subsequent hernias.
Recent evidence also suggests that laparoscopic techniques
are associated with significantly better preserved immune
function as compared with open surgery.

2. Disadvantages. Generally, operative times are significantly
longer, although the differences decrease with increasing
surgeon experience. Cost has traditionally been thought to
be higher, although recent reports refute this. Availability of
surgeons with adequate advanced laparoscopic training and
experience is a limiting factor.
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ii. General considerations
1. Surgeon experience. Most studies support a learning 

curve regarding operative times, conversion rates, and 
complications.

2. The possibility that an operation will need to be converted
to an open procedure. Patients must be aware there is always
a potential for conversion to an open procedure. It is not rea-
sonable or honest to “promise” or guarantee patients that
their operation will be completed laparoscopically. The 
conversion rate varies depending on the procedure, surgeon
experience, body habitus, and pathology (Table 3.1).

2. Technical information
i. There are many resources for general information regarding

laparoscopic surgery including the Internet, patient pamphlets,
and videos. In addition, most patients appreciate a more detailed
explanation of the specific procedure to be carried out; for
example, the number and location of port incisions as well as the
need for an extended or additional incision in the case of hand-
assisted or laparoscopic-assisted operations may be mentioned.

3. Expectations
i. Pain. Although laparoscopic surgery is associated with decreased

pain, and a decreased need for narcotics, patients should under-
stand there will be pain and discomfort following surgery.

ii. Diet. Depending on the procedure and the surgeon, the diet may
be resumed immediately following surgery or one or several days
later. In regard to intestinal surgery, most studies suggest that an
oral diet is tolerated 1 to 2 days earlier after a minimally invasive
procedure than after the equivalent open procedure. The extent to
which the surgeon’s expectations and bias impacted the postop-
erative management and, possibly, the short-term recovery of
patients in these studies is not clear.

iii. Hospital stay. Most published series report shorter length of 
stays for patients undergoing laparoscopic surgery. For intestinal
surgery, the difference has not been as great as noted for proce-
dures such as splenectomy and nephrectomy. Patients should
understand that except for planned outpatient procedures (e.g.,
hernia) a hospital stay is generally required.

Table 3.1. Reported conversion rates.

Procedure Conversion rate

Antireflux wrap <4%
Urologic 1%–6%
Splenectomy <3%
Roux-en-Y gastric bypass 3%–10%
Colectomy 4%–23%
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iv. Resumption of normal activities. Given the limited abdominal
wall trauma and more rapid “in-hospital” recovery of laparo-
scopic patients, it is not unreasonable to anticipate a more rapid
return to normal activities. The heterogeneity of patients in regard
to age and preoperative level of function as well as the lack of
clear criteria defining “normal” activities for such a diverse pop-
ulation makes this a difficult parameter to assess. Further, the time
to full recovery will vary considerably depending on the specific
procedure in question.

v. Conversion. All patients must be prepared for the possibility that
it may prove necessary to make a large incision and utilize tradi-
tional open methods. Therefore, only patients who are fit to
undergo open surgery are candidates for laparoscopic surgery.

vi. Extended or additional incision. Depending on the particular pro-
cedure, a larger incision may be needed for specimen retrieval
(i.e., colectomy, nephrectomy). Patients should understand that
for these “laparoscopic-assisted” procedures this incision is
mandatory. Similarly, if there is a chance that hand-assisted
methods may be used then it should be made clear that a larger
incision will be required.

C. Risk Factor Modification

1. Pulmonary. Patients who smoke have an increased risk of pulmonary
complications such as pneumonia and prolonged intubation. This is a
result of a loss of cilia with decreased clearance of airborne particles
and desquamated cells. Additionally, in patients with emphysema,
there is a decrease in the functional reserve capacity. Patients should
be urged to stop smoking because cessation of smoking for at least 1
week may decrease respiratory complication rates. The preoperative
use of an incentive spirometer is also associated with fewer pul-
monary complications.

2. Bleeding. There are many prescribed and over-the-counter medica-
tions, vitamin supplements, and homeopathic medications that may
alter an individual’s coagulation profile. If the medications are thought
to be necessary for medical reasons (i.e., aspirin in a patient with a
stroke or coronary artery disease), they may be continued with an
understood slightly increased risk of bleeding. Otherwise, the risk of
bleeding is not warranted and they should be stopped before surgery. 

3. Deep venous thrombosis (DVT). Risk factors for DVT are covered else-
where in this manual, but there are factors that can be modified in the
short term. These risk factors include smoking, oral contraceptives,
estrogen replacement drugs, and ambulation (the lack thereof ).

22 T D Arnell
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D. Specific Instructions

1. Bowel preparation. This subject is covered in Chapter 5, Part III.
2. Medications. For prescription medication, the following is a list of

general recommendations.
i. Diabetes. Usually, the patient is advised to hold the daily dose of

regular insulin and administer 1/4 to 1/2 the normal daily inter-
mediate-acting insulin dose on the morning of surgery. Patients
taking a bowel preparation may need to decrease their dosage of
regular insulin as determined by glucose checks. Those with
poorly controlled diabetes should be admitted for management of
their diabetes.

ii. Aspirin. Unless required for medical reasons as previously
described, aspirin and other platelet inactivators should be held
for 7 days preoperatively.

iii. Coumadin. The physician in charge of the patient’s anticoagula-
tion regimen should be consulted by the surgeon so that the 
indications for the coumadin be fully understood and so that 
an approach to stopping the coumadin can be agreed upon. One
approach is to simply stop the coumadin 3 to 4 days before the
surgery. Alternately, the patient is brought into the hospital
several days preoperatively so that intravenous heparin can be
given during the period when the coumadin has been held. As an
alternative to in hospital I.V. heparin, subcutaneous injections of
lovenox or other similar agents can be administered at home pre-
operatively.

iv. Other medications. All other medications, including antihyper-
tensives, thyroid replacement, and seizure medications, should be
taken per the usual schedule.
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4. Contraindications to Laparoscopy

Steven P. Bowers, M.D.
John G. Hunter, M.D., F.A.C.S.

A. Introduction

The applications of minimally invasive abdominal surgery continue to grow.
As laparoscopic surgery becomes more advanced and more widely applied, the
absolute contraindications to laparoscopy are diminishing. However, injuries to
patients may occur when surgeons exceed the limitations of laparoscopic surgery
and their laparoscopic skill set. This chapter discusses the present limits of
laparoscopic access and the situations in which laparoscopy should be used only
cautiously.

Perhaps the most difficult limitation for surgeons to recognize are the bound-
aries of their laparoscopic skills. Inadequate training and experience may lead
to injuries. In addition, poor equipment and/or inadequate training of surgical
assistants or ancillary staff should be thought of as further contraindications to
advanced laparoscopic procedures. Although this chapter focuses primarily on
the preoperative characteristics of the patient that make laparoscopic surgery
prohibitively difficult or dangerous, it also includes a brief discussion regarding
surgical judgment.

Patient limitations to laparoscopic surgery can be both anatomic and physi-
ologic. Adverse anatomic considerations include difficult access to the abdomen,
obliteration of the peritoneal space, organomegaly, intestinal distension, and the
potential for dissemination or recurrence of cancer. The major physiologic 
obstacles to safe laparoscopy include pregnancy, increased intracranial pressure,
abnormalities of cardiac output and gas exchange in the lung, and chronic liver
disease and coagulopathy. While many of these conditions were formerly con-
sidered absolute contraindications to laparoscopy, they are now considered, by
many surgeons, to be only relative contraindications.

B. Anatomic Limitations

1. Port access
a. Reoperative abdomen

Especially in the reoperative abdomen, injuries can occur when placing
laparoscopic ports. In several early prospective studies, there were fewer injuries
when open “cut-down” access methods (Hasson technique) were employed, as
compared to “blind” (Veress needle) port insertion methods [1–3]. It is now
believed that the incidence of injuries is similarly small using either technique,
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even in the reoperative abdomen, provided the site chosen for insufflation and
insertion of the first port is distant from previous abdominal incisions. If the
Veress needle technique is used, failure to establish a pneumoperitoneum after
two to three passes should be considered a reason to change to an open (Hasson)
technique. In more than 30% of patients with a history of prior surgery, the bowel
or other organs are directly adherent to the abdominal scar, rendering these areas
problematic for both open and blind access methods [4–9].

The difficulty of laparoscopy in the reoperative abdomen is due to the for-
mation of adhesions, which obliterate the peritoneal space and hinder visibility.
Attempts at laparoscopy in a field previously operated upon by open technique
can be very time consuming, particularly in the case of multiple previous oper-
ations or peritonitis. Many surgeons set a time limit for laparoscopic lysis of
adhesions, after which conversion is carried out unless the end of the adhesiol-
ysis is clearly in sight.

b. Intraperitoneal mesh
Because of the difficulty dissecting intestinal adhesions from prosthetic

mesh, previous intraperitoneal mesh placement is considered a contraindication
to laparoscopic access in that area. Conversely, it is often possible to repair recur-
rent ventral or inguinal hernias where mesh was used by placing trocars remote
from the previous incisions and the mesh.

c. Cirrhosis and portal hypertension
In cirrhotic patients, the hazards encountered in abdominal access are often

due to abdominal wall varices, and meticulous open technique is required for
safe port placement [10]. In the ascites patient without portal hypertension, the
Veress needle approach may be used, but it is necessary to place the patient in
reverse Trendelenburg position to get the air-filled bowel away from the inferior
course of the needle. In addition, it may be necessary to withdraw ascites before
pneumoperitoneum can be established. Ascites becomes frothy (secondary to the
albumin) when it is directly insufflated, which makes visualization difficult.
Laparoscopic wounds in cirrhotic patients can be complicated by postoperative
leakage of ascites. Cholecystectomy is generally considered to be prohibitively
hazardous in the presence of advanced cirrhosis (Childs C) because of the abun-
dance of large fragile collateral vessels at the liver hilum; however, laparoscopic
cholecystectomy may provide an advantage over open operation in Childs A and
B cirrhotic patients because of decreased wound complication rates [11,12].

2. Peritoneal space
a. Peritonitis

Early reports predicted that laparoscopic operations in the presence of bac-
terial peritonitis would predispose to subsequent abscess formation. However,
laparoscopic appendectomy following perforation and laparoscopic closure of
perforated peptic ulcers are operations that have been safely carried out with
complication rates reported equivalent to the open approach [13–15].

b. Mechanical bowel obstruction
Laparoscopy in the setting of diffusely dilated small bowel loops is difficult

because the working space provided by the pneumoperitoneum is reduced.
Further, small bowel manipulation and retraction in this setting carries a higher
risk of serosal tears or enterotomy. Although some surgeons believe laparoscopy
is contraindicated for mechanical obstructions, others have reported success in
selected cases and have noted wound healing benefits and early return of bowel
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function [16–18]. It must be accepted that the conversion rate will be high and,
if complex adhesions are encountered, the surgeon should have a low threshold
for laparotomy. It is helpful to decompress the bowel as much as possible pre-
operatively, and to start “running the bowel” at the decompressed ileocecal valve.

c. Gravid uterus
Pelvic and lower abdominal laparoscopic surgery is often not possible in the

third trimester of gestation due to space considerations. Although laparoscopy
has been reported, open operation is recommended. (See below for further con-
cerns vis-à-vis laparoscopy and pregnancy.)

3. Dissemination of cancer
a. Port site recurrence

The spread of intraabdominal malignancy following laparoscopy is related
to surgeon experience, tumor biology, and the completeness of resection. Laparo-
scopic resections for early colon cancer by skilled surgeons may be accom-
plished with equivalent lymphatic resection and tumor-free margins as with open
operations [26]. Ongoing prospective studies suggest that laparoscopic resection
of colon cancer yields equivalent long-term disease-free survival when compared
to an open operation, and that port site recurrences are generally related to tech-
nical errors [19–24]. These results have been extrapolated to promote the laparo-
scopic resection of other intraabdominal cancers and exploratory laparoscopy
has become the standard for tumor staging before resection for upper intestinal
tumors [25].

b. Invasive cancers
It is generally agreed that gastrointestinal or intraabdominal malignancies

that are locally invasive (into adjacent organs, the retroperitoneum, or the abdom-
inal wall) should be resected using open techniques.

c. Tumor dissemination
Tumors with a tendency to readily disseminate in the peritoneal cavity, such

as mucinous cystadenocarcinoma of the ovary and signet cell or mucinous gas-
trointestinal adenocarcinomas, may exhibit higher rates of implantation on peri-
toneal surfaces following laparoscopic resection [27–29]. This risk should be
considered before laparoscopic resection of these tumors.

C. Physiologic Limitations

1. Pulmonary
a. CO2 retention/hypoventilation

Abdominal insufflation with CO2 is associated with two potential problems.
First, absorption of CO2 across the peritoneal surface may cause hypercarbia
which, in turn, results in respiratory acidosisis. Second, transmission of increased
intraabdominal pressure through the paralyzed diaphragm raises intrathoracic
pressures by 5–15 mmHg, depending on diaphragmatic compliance. Absorption
of CO2 and the ensuing hypercarbic acidosis requires intraoperative compensa-
tion by the anesthetist; increasing the minute ventilation, usually by hyperventi-
lating the patient, lowers the PaCO2 and raises the pH. In patients with marginal
pulmonary reserve, the morbidly obese, and those who require positive end expi-
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ratory pressure for adequate oxygenation, adequate compensation may not be
possible and, in these cases, refractory acidosis may develop [30,31]. End-tidal
CO2 monitoring is essential in the management of the ventilation of patients
undergoing laparoscopy, but may underestimate the true arterial pCO2 by as
much as 10 mmHg in the individual with chronic lung disease. Thus, arterial
monitoring may be wise in these patients. In children and in patients who cannot
be adequately ventilated during laparoscopic surgery, lower peak insufflation
pressures should be used. If this fails, alternative measures including the use of
an abdominal wall-lifting device, administration of an alternative insufflation gas
such as nitrous oxide or helium, or conversion to open technique should be con-
sidered [32–34]. To date, no criteria have been developed that reliably predict
intraoperative ventilatory failure during laparoscopic surgery.

2. Cardiac/circulatory
a. Decreased venous return/metabolic acidosis

Venous return to the heart decreases in response to peritoneal gas insuffla-
tion. This effect is most prominent in hypovolemic patients, as the pneumoperi-
toneum will easily compress the poorly distended vena cava. In a well-hydrated
patient, venous return to the heart is nearly normal. Cardiac output is decreased
by impairment of venous return, and metabolic (lactic) acidosis results from
decreased visceral perfusion. This may be exacerbated by the decreased capac-
ity for respiratory compensation [35].

Laparoscopy in the elderly was once thought to be contraindicated because
of the effect of pneumoperitoneum on cardiac and pulmonary physiology. With
improved anesthetic techniques, these contraindications no longer exist. Several
studies have confirmed the benefits of laparoscopy in the elderly, including
decreased hospital stay and fewer wound and pulmonary complications when
compared to traditional operative approaches [36].

b. Hemorrhage/shock
Patients with severe cardiac disease or with profound hypovolemia may not

compensate well and may manifest a dramatic fall in cardiac output with peri-
toneal gas insufflation. Although laparoscopy has been recommended as a diag-
nostic tool in some intensive care unit patients [37], laparoscopy should not be
performed in patients who manifest shock, particularly from acute hemorrhage.

3. Intracranial pressure
a. Trendelenburg position/intraabdominal pressure

Peritoneal gas insufflation can cause increased intracranial pressure during
lower abdominal or gynecologic procedures that require the use of the Trende-
lenburg position. When accompanied by an associated acidosis, laparoscopy can
cause hazardous intracranial pressure elevations in susceptible patients, espe-
cially those with acute brain injury.

b. Ventriculoperitoneal shunt
Technical failures of ventriculoperitoneal shunts (VPS) have been reported

following laparoscopic surgery. Also, a theoretical risk of intracranial insuffla-
tion exists in the case of a defective shunt valve [38,39]. Some experts recom-
mend that in patients with VPSs requiring laparoscopic surgery, the shunt should
be exteriorized before to gas insufflation and replaced following desufflation of
the abdomen. In practice, the valve in the VPS is rarely incompetent, and these
additional measures are believed by most neurosurgeons to be unnecessary.
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4. Pregnancy
a. Maternal/fetal effects

Peritoneal gas insufflation with CO2 has been found in laboratory studies to
cause increased intrauterine pressure, decreased uterine blood flow, and mater-
nal and fetal acidosis [40]. No long-term data are available concerning the devel-
opment of the child after maternal laparoscopy, but recent clinical data suggest
that adverse outcomes are rare when laparoscopy is performed in the second
trimester of pregnancy [41–44].

b. Advantages of the second trimester
Because of the possible teratogenicity of anesthetic agents, elective surgical

procedures in general are contraindicated in the first trimester. In the third
trimester, the risk of pre-term labor also contraindicates elective surgical proce-
dures. The second trimester (13–26 weeks gestation) is a relatively safe period
for indicated abdominal operations. Diagnostic or operative laparoscopy for
appendectomy and gynecologic emergencies have been reported in all trimesters
with fetal loss rates that are equivalent to open surgery [41–44]. Thus, no
absolute contraindications exist, except in the late third trimester, when the
gravid uterus obliterates the peritoneal space, and most indicated procedures are
preceded by induction of labor or cesarean section.

5. Coagulopathy
The presence of known coagulation disorders was once considered to be a

contraindication for laparoscopic surgery. This is rarely the case now, with im-
proved surgical techniques and the development of recombinant coagulation
factors. Laparoscopic splenectomy is becoming the standard approach for med-
ically refractory immune thrombocytopenia purpura. The coagulopathy associ-
ated with congenital coagulation disorders should be corrected before operation.
Uncorrected coagulopathy is a relative contraindication to both laparoscopic and
open operations because of the difficulty in controlling bleeding.

D. Surgical Judgment

The laparoscopic skill set and experience of the surgeon are also important
variables which must be taken into account when considering the feasibility of
a particular minimally invasive operation. Also, when attempting a difficult case
it is imperative that the surgical assistants be experienced. Therefore, inexperi-
ence on the part of the surgeon or assistants is a relative contraindication for
advanced procedures.

Given an experienced surgeon and staff, it is also important for the surgeon
to make an overall assessment early in the case as to whether it is likely or
unlikely that a given case will be successfully completed using laparoscopic
means. Advanced minimally invasive cases are unforgiving in that the inability
to carry out just one of the many laparoscopic tasks required for the successful
completion of a procedure may necessitate conversion. As an example, if, during
a segmental colectomy in a patient with considerable adhesions, it becomes 
necessary to run the small bowel extracorpeally, to find and repair a partial-
thickness enterotomy (incurred during adhesiolysis), the small bowel loops must
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be mobile enough to be externalized. If the small bowel is densely matted
together, then, despite the fact that the anterior abdominal wall adhesions have
been successfully taken down (making the laparoscopic colectomy feasible),
conversion, in the end, will most likely be unavoidable. In this situation, early
conversion is the logical choice. Rather than busying themselves with the parts
of the operation that are feasible laparoscopically, the surgeon must be disci-
plined enough to make an early judgment about the steps of the operation that
will be the most difficult. This process will lead to early and more timely 
conversions.

E. Conclusion

Contraindications to laparoscopic surgery may be anatomic or physiologic.
Familiarity with and attention to the responsible factors will assure the lowest
risk of adverse outcomes. The skill set and experience of the surgeons must also
be taken into account when considering a minimally invasive approach. The deci-
sion to convert to an open operation must be based on the experience of the
surgeon and the anatomic and physiologic constraints of the patient. Such a deci-
sion represents sound judgment and does not constitute a failure.

F. References

1. Mayol J, Garcia-Aguilar J, Ortiz-Oshiro E, et al. Risks of the minimal access approach

for laparoscopic surgery: multivariate analysis of morbidity related to umbilical trocar

insertion. World J Surg 1997;21(5):529–533.

2. Sigman HH, Fried GM, Garzon J, et al. Risks of blind versus open approach to

celiotomy for laparoscopic surgery. Surg Laparosc Endosc 1993;3(4):296–299.

3. McKernan JB, Champion JK. Access techniques: Veress needle–initial blind trocar

insertion versus open laparoscopy with the Hasson trocar. Endosc Surg Allied Technol

1995;3(1):35–38.

4. Audebert AJ, Gomel V. Role of microlaparoscopy in the diagnosis of peritoneal and

visceral adhesions and in the prevention of bowel injury associated with blind trocar

insertion. Fertil Steril 2000;73(3):631–635.

5. Miller K, Holbling N, Hutter J, Junger W, Moritz E, Speil T. Laparoscopic cholecys-

tectomy for patients who have had previous abdominal surgery. Surg Endosc 1993;

7(5):400–403.

6. Gersin KS, Heniford BT, Arca MJ, Ponsky JL. Alternative site entry for laparoscopy

in patients with previous abdominal surgery. J Laparoendosc Adv Surg Tech A 1998;

8(3):125–130.

7. Kumar SS. Laparoscopic cholecystectomy in the densely scarred abdomen. Am Surg

1998;64(11):1094–1096.

8. Halpern NB. The difficult laparoscopy. Surg Clin N Am 1996;76(3):603–613.

30 S P Bowers and J G Hunter

WHE04  6/16/2005  2:03 PM  Page 30



9. Halpern NB. Access problems in laparoscopic cholecystectomy: postoperative adhe-

sions, obesity, and liver disorders. Semin Laparosc Surg 1998;5(2):92–106.

10. Abdel-Atty MY, Farges O, Jagot P, Belghiti J. Laparoscopy extends the indications for

liver resection in patients with cirrhosis. Br J Surg 1999;86(11):1397–1400.

11. Yerdel MA, Koksoy C, Aras N, Orita K. Laparoscopic versus open cholecystectomy

in cirrhotic patients: a prospective study. Surg Laparosc Endosc 1997;7(6):483–486.

12. Jan YY, Chen MF. Laparoscopic cholecystectomy in cirrhotic patients. Hepatogas-

troenterology 1997;44(18):1584–1587.

13. Khalili TM, Hiatt JR, Savar A, Lau C, Margulies DR. Perforated appendicitis is not a

contraindication to laparoscopy. Am Surg 1999;65(10):965–967.

14. Navez B, Tassetti V, Scohy JJ, et al. Laparoscopic management of acute peritonitis. 

Br J Surg 1998;85(1):32–36.

15. Faranda C, Barrat C, Catheline JM, Champault GG. Two-stage laparoscopic manage-

ment of generalized peritonitis due to perforated sigmoid diverticula: eighteen cases.

Surg Laparosc Endosc Percutan Tech 2000;10(3):135–138; discussion 139–141.

16. Strickland P, Lourie DJ, Suddleson EA, Blitz JB, Stain SC. Is laparoscopy safe and

effective for treatment of acute small-bowel obstruction? Surg Endosc 1999;13(7):

695–698.

17. Leon EL, Metzger A, Tsiotos GG, Schlinkert RT, Sarr MG. Laparoscopic manage-

ment of small bowel obstruction: indications and outcome. J Gastrointest Surg 1998;

2(2):132–140.

18. Fazio VW, Lopez-Kostner F. Role of laparoscopic surgery for treatment of early 

colorectal carcinoma. World J Surg 2000;24(9):1056–1060.

19. Psaila J, Bulley SH, Ewings P, Sheffield JP, Kennedy RH. Outcome following laparo-

scopic resection for colorectal cancer. Br J Surg 1998;85(5):662–664.

20. Poulin EC, Mamazza J, Schlachta CM, Gregoire R, Roy N. Laparoscopic resection

does not adversely affect early survival curves in patients undergoing surgery for 

colorectal adenocarcinoma. Ann Surg 1999;229(4):487–492.

21. Lacy AM, Delgado S, Garcia-Valdecasas JC, et al. Port site metastases and recurrence

after laparoscopic colectomy. A randomized trial. Surg Endosc 1998;12(8):1039–1042.

22. Milsom JW, Bohm B, Hammerhofer KA, Fazio V, Steiger E, Elson P. A prospective,

randomized trial comparing laparoscopic versus conventional techniques in colorec-

tal cancer surgery: a preliminary report. J Am Coll Surg 1998;187(1):46–54; discus-

sion 54–55.

23. Franklin ME Jr, Rosenthal D, Abrego-Medina D, et al. Prospective comparison of open

vs. laparoscopic colon surgery for carcinoma. Five-year results. Dis Colon Rectum

1996;39(suppl 10):S35–S46.

24. The COLOR Investigators. COLOR: a randomized clinical trial comparing laparo-

scopic and open resection for colon cancer. Dig Surg 2000;17(6):617–622.

25. O’Brien MG, Fitzgerald EF, Lee G, Crowley M, Shanahan F, O’Sullivan GC. A

prospective comparison of laparoscopy and imaging in the staging of esophagogastric

cancer before surgery. Am J Gastroenterol 1995;90(12):2191–2194.

26. Moore JW, Bokey EL, Newland RC, Chapuis PH. Lymphovascular clearance in

laparoscopically assisted right hemicolectomy is similar to open surgery. Aust N Z J

Surg 1996;66(9):605–607.

4. Contraindications to Laparoscopy 31

WHE04  6/16/2005  2:03 PM  Page 31



27. Chew DK, Borromeo JR, Kimmelstiel FM. Peritoneal mucinous carcinomatosis after

laparoscopic-assisted anterior resection for early rectal cancer: report of a case. Dis

Colon Rectum 1999;42(3):424–426.

28. Ribeiro U Jr, Gama-Rodrigues JJ, Bitelman B, et al. Value of peritoneal lavage 

cytology during laparoscopic staging of patients with gastric carcinoma. Surg

Laparosc Endosc 1998;8(2):132–135.

29. Gonzalez Moreno S, Shmookler BM, Sugarbaker PH. Appendiceal mucocele. Con-

traindication to laparoscopic appendectomy. Surg Endosc 1998;12(9):1177–1179.

30. Stuttmann R, Paul A, Kirschnik M, Jahn M, Doehn M. Preoperative morbidity and

anaesthesia-related negative events in patients undergoing conventional or laparo-

scopic cholecystectomy. Endosc Surg Allied Technol 1995;3(4):156–161.

31. Kraut EJ, Anderson JT, Safwat A, Barbosa R, Wolfe BM. Impairment of cardiac 

performance by laparoscopy in patients receiving positive end-expiratory pressure.

Arch Surg 1999;134(1):76–80.

32. Hunter JG, Staheli J, Oddsdottir M, Trus T. Nitrous oxide pneumoperitoneum 

revisited. Is there a risk of combustion? Surg Endosc 1995;9(5):501–504.

33. Fleming RY, Dougherty TB, Feig BW. The safety of helium for abdominal insuffla-

tion. Surg Endosc 1997;11(3):230–234.

34. Neuberger TJ, Andrus CH, Wittgen CM, Wade TP, Kaminski DL. Prospective com-

parison of helium versus carbon dioxide pneumoperitoneum. Gastrointest Endosc

1996;43(1):38–41.

35. Taura P, Lopez A, Lacy AM, et al. Prolonged pneumoperitoneum at 15 mmHg causes

lactic acidosis. Surg Endosc 1998;12(3):198–201.

36. Schwandner O, Schiedeck TH, Bruch HP. Advanced age: indication or contraindica-

tion for laparoscopic colorectal surgery? Dis Colon Rectum 1999;42(3):356–362.

37. Orlando R III, Crowell KL. Laparoscopy in the critically ill. Surg Endosc 1997;11(11):

1072–1074.

38. Baskin JJ, Vishteh AG, Wesche DE, Rekate HL, Carrion CA. Ventriculoperitoneal

shunt failure as a complication of laparoscopic surgery. J Soc Laparoendosc Surg

1998;2(2):177–180.

39. Gaskill SJ, Cossman RM, Hickman MS, Marlin AE. Laparoscopic surgery in a patient

with a ventriculoperitoneal shunt: a new technique. Pediatr Neurosurg 1998;28(2):

106–107.

40. Curet MJ, Vogt DA, Schob O, Qualls C, Izquierdo LA, Zucker KA. Effects of CO2

pneumoperitoneum in pregnant ewes. J Surg Res 1996;63(1):339–344.

41. Conron RW Jr, Abbruzzi K, Cochrane SO, Sarno AJ, Cochrane PJ. Laparoscopic 

procedures in pregnancy. Am Surg 1999;65(3):259–263.

42. de Perrot M, Jenny A, Morales M, Kohlik M, Morel P. Laparoscopic appendectomy

during pregnancy. Surg Laparosc Endosc Percutan Tech 2000;10(6):368–371.

43. Holthausen UH, Mettler L, Troidl H. Pregnancy: A contraindication? World J Surg

1999;23(8):856–862.

44. Halpern NB. Laparoscopic cholecystectomy in pregnancy: a review of published ex-

periences and clinical considerations. Semin Laparosc Surg 1998;5(2):129–134.

32 S P Bowers and J G Hunter

WHE04  6/16/2005  2:03 PM  Page 32



5. Perioperative Antibiotics in
Laparoscopic Surgery

Tracey D. Arnell, M.D.

I. Goals

a. Prevent surgical site infections.
i. Elimination of surgical site infections is impossible; there-

fore, the goal of antibiotic usage is to reduce the incidence
of surgical site infections.
1. A surgical site infection is not simply a failure of anti-

biotic prophylaxis.
2. The use of laparoscopic methods may be associated

with a reduction in the incidence of wound infections.
a. Decreased postoperative immunosuppression.
b. The role of carbon dioxide insufflation is unclear.

i. There are conflicting results regarding laparo-
scopic appendectomy for appendicitis; some
studies demonstrate an increase and some a
decrease in surgical site infections.

ii. Appendicitis may serve as a peritonitis model.
b. Treat existing infections, i.e., diverticulitis, appendicitis, peri-

tonitis, etc.
c. Avoid toxicity.

i. Allergic reactions.
ii. Antibiotic-related infections such as Clostridium difficile

infection.
iii. Adverse interactions or reactions with other drugs.
iv. Bone marrow suppression (very rare reaction to rarely used

antibiotics).
d. Avoid unnecessary use.

i. Drug resistance.
1. Increasing incidence of resistant strains of Staphylo-

coccus, enterococci (VRE), and other bacteria; this may
be related to the use of broad-spectrum antibiotics as
well as excessive duration of therapy.

ii. Selection of pathogenic bacteria.
iii. Cost considerations.
iv. Noncompliance with antibiotic recommendations more than

50% and as high as 75%.
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1. Despitemultipleprospectivestudiesandconsensus state-
ments regarding appropriate use of antibiotics, practi-
tioners continue to deviate from recommendations.

2. Patients, at times, take antibiotics without obtaining the
approval of a physician.

II. General considerations

a. Risk factors.
i. Patient factors.

1. Increased incidence of wound infection in the setting
of:
a. Obesity.
b. Immunosuppression of whatever cause (diabetes,

chemotherapy, steroid use, human immunodefi-
ciency virus (HIV) infection, etc.).

c. Advanced age.
d. Malnutrition.
e. Established infection in the abdomen or abdomi-

nal wall.
ii. Technical factors.

1. Duration of procedure in open surgery has been shown
to be associated with an increased rate of infection.
a. Although advanced laparoscopic procedures

usually take more time to complete, a higher rate
of surgical site infection has not been demon-
strated (when compared to open results).

2. Tissue factors.
a. Trauma, devascularization.
b. Inflammation.
c. Radiation-related damage.

3. Type of surgery: (Note: All data regarding expected
rates of surgical site infection are from open surgery
patients).
a. Clean cases are associated with less than 1%–2%

rate of surgical wound infection.
i. Laparoscopic exploration, solid organ biopsy.

b. Clean contaminated cases: less than 5% infection
rate.
i. Violation of biliary tract, uninfected urinary

tract, upper intestinal surgery in the absence
of stasis or achlorhydria.

c. Contaminated cases: 10%–20% infection rate.
i. Colorectal surgery, upper intestinal surgery

with stasis or achlorhydria, cholecystitis,
biliary tract stasis.
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d. Infected cases: 40% infection rate.
i. Active infection, abscess.

ii. Examples: acute diverticulitis, gangrenous
cholecystitis, appendicitis, other intestinal
perforation.

b. Appropriate antibiotic choice and duration (Table 5.1).
i. Appropriate spectrum for suspected source of 

contamination.
1. Skin flora in clean and clean contaminated cases.

a. Coverage may be different in hospitalized or
immunosuppressed patients as well as those
patients with a recent history of antibiotic usage.

2. Intestinal flora.
a. Gastric bacteria may include oral flora.
b. Colonic or upper intestinal with stasis.

i. Anaerobes and gram-negative coverage.
ii. Enterococcus coverage unnecessary unless

infection documented in culture of infection
(i.e., abscess).

c. Intraoperative cultures have not been found to be
beneficial or necessary in guiding therapy in cases
of established infection such as appendicitis.
Infections in immunosuppressed patients may be
an exception.

3. Urinary tract with stasis or documented infection.
a. Based on preoperative cultures.
b. Expected organisms including gram-negative flora

and enterococci (Table 5.1).
ii. Maintain high tissue levels of antibiotic for the duration of

procedure.

Table 5.1. Prophylactic antibiotic recommendations for the intestine and biliary
system.

Surgery Organism Antibiotic Penicillin allergic

Gastroduodenal Gram-negative First- or second- Fluoroquinolones
(GN) bacilli, generation and flagyl
streptococci, cephalosporin
oropharyngeal (e.g., cefazolin,
anaerobes cefotetan)

Biliary GN bacilli Cefazolin + Fluoroquinolones
anaerobes flagyl and flagyl

Cefoxitin or
Cefotetan

Colorectal and GN bacilli Cefazolin + flagyl Fluoroquinolones
appendix anaerobes Cefoxitin or and flagyl

Cefotetan

WHE05  6/16/2005  2:05 PM  Page 35



36 T D Arnell

1. Based on the half-life of the antibiotic and duration of
the procedure.
a. Goal is to attain sufficient plasma and tissue levels

before breaching the skin (within 2 hours).
b. May require intraoperative dosing to maintain

adequate levels throughout the operation depend-
ing on the half-life of the antibiotic chosen.

c. A general recommendation is to repeat the dose of
antibiotics if the surgery exceeds 4 hours.

iii. Course.
1. Prophylaxis (no established infection).

a. No evidence to support postoperative use. A single
preoperative dose is as effective.

i. May have higher wound infection rates with
increased duration of antibiotic therapy.

2. Contamination (intraoperative as well as trauma
related):
a. No evidence to support increased duration of

therapy (24 hours as effective as 5 days).
3. Infection. For established infection such as perforated

appendicitis or diverticulitis.
a. Unclear if specific duration is appropriate. Tradi-

tional recommendations are being evaluated.
i. May be based on clinical factors.

1. Presence of temperature and 
leukocytosis.

2. CT or USG (ultrasonography) evidence
for collection or abscess.

III. Adjuncts to Parenteral Antibiotics

a. Bowel preparation.
i. Common practice in cases of intestinal surgery, especially

colon. Goal is to decrease the bacterial load of the colon.
1. Mechanical “gut lavage.”

a. Many agents available.
b. Recent data suggest it may be unnecessary and

may increase infectious complication rates.
i. Present recommendation/standard of care

remains to perform bowel preparation.
2. Oral antibiotics.

a. Administration.
i. Spectrum to include gram-negative and

anaerobic organisms.
ii. Given after gut lavage to prevent being

washed out.
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iii. Generally given as three divided doses.
b. Effectiveness.

i. Studies conflicting as to necessity when par-
enteral antibiotics are given. There appears to
be a small advantage to administering both.

ii. High rate of intolerance and vomiting.
b. Antibiotic irrigation.

i. Intraperitoneal.
1. Very few data regarding outcomes. No evidence that

there is a significant decrease in wound and intra-
abdominal infections.

2. Increased rate of adhesion formation possibly.
ii. Wound.

1. Very few data.
2. May interfere with local wound inflammatory factors.
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Introduction to Part II: Introductory
Remarks Concerning Operating Room
Setup, Patient Positioning, and Port
Placement Chapters

Richard L. Whelan, M.D.

A. Operating Room Setup and Patient Positioning

Not surprisingly, there is more than one way to set up the operating room
and to position a patient for a given operation. It was the editor’s intention to be
inclusive and to present alternatives where such variety was found. It is impor-
tant to realize that, in regard to operating room equipment, the available tools
and resources in each hospital and, indeed, in each operating room vary. Oper-
ating rooms that are fully dedicated to minimally invasive surgery have four or
five monitors that allow the surgeons to work in all four quadrants without having
to move any of the monitors, booms, or towers. Furthermore, “flat screen” mon-
itors can be easily moved without disrupting the overall operating room setup.
Unfortunately, most laparoscopic surgery is not carried out in such rooms.

The majority of operating rooms have two laparoscopic monitors that are
mounted on towers (on wheels) or booms. The insufflator, image processor, light
source, and video recorder are usually located on one of the towers. Given these
resources, when performing procedures that require working in two or more
quadrants of the abdomen, it is usually necessary to move one or both towers at
some point during the case. More planning is required when working under these
circumstances than for a case in a room with four or more monitors. The surgeon
needs to determine the order of the operation when performing a multiquadrant
procedure and position the towers accordingly at the start of the case. The tower
and monitor position will vary from one type of procedure to another. The oper-
ative plan should be shared with the scrub nurse, circulating nurse, and the anes-
thesiologist so that all can position their equipment so as to facilitate the surgery.

The purpose of the chapters that follow is to provide one or several ways to
arrange the equipment and table for each specific case. The assumption has been
made that each operating room has a total of two monitors. The major pieces of
equipment are included in the diagrams; however, some items (suction, cautery,
calf compression stocking machine) have been left out to make the drawings less
cluttered and easier to understand. Although it was our goal to present several
room setup alternatives, it was not possible, in some cases, to include all the pos-
sible options.

In regard to patient positioning, for a fair number of advanced procedures,
the operation can be carried out with the patient in one of several positions. As
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examples, in the case of colectomy or antireflux surgery some surgeons place
the patient in the supine position while others prefer the modified lithotomy posi-
tion. The latter position allows the surgeon or assistant to stand between the legs,
thereby providing an alternative vantage point from which they can dissect or
retract. This decision, for colectomy or antireflux procedures, usually does not
influence port positioning. There are other advanced procedures, however, such
as nephrectomy or adrenalectomy, where significantly different port positioning
schemes accompany each body position option. The different body positions in
these instances are usually quite dissimilar, for example, supine versus lateral
decubitus. Similar to operating room setup, an attempt has been made to be as
inclusive as possible in regard to patient positioning.

B. Port Placement Schemes

It is important to realize that there are numerous reasonable port placement
schemes for each different laparoscopic procedure. The number of ports utilized
for each operation also varies from surgeon to surgeon. The factors that influ-
ence the number of ports that are required for a given advanced procedure
include the patient’s body habitus, the condition of the intraabdominal operative
field (i.e., presence of adhesions, inflammation, atypical anatomy, etc.), the
pathology, the specific operative technique utilized, and the experience of the
surgeon and the assistants. Whether an assistant is to be taught how to perform
the case in question is yet another important variable that influences the number
of ports used in a given case; this issue is further discussed below. As a general
rule most surgeons try to keep ports at least four fingerbreadths apart to prevent
“sword fighting.”

1. Body Habitus Considerations: The distance from the xiphoid process
to the pubic symphysis varies widely, as does the width of the anterior abdom-
inal wall, from patient to patient. In patients with a small overall abdominal wall
surface area it is usually possible via a single port location to reach and work in
all four quadrants. However, in a patient with a lengthy and wide abdomen, a
port placed in the inferior aspect of a lower quadrant will not provide access to
the more cephalad reaches of the upper quadrants. Therefore, in cases that
require dissection in two or three quadrants, the port placement scheme needs
to be adjusted, and/or extra ports may be needed to complete the procedure. (This
occasionally is the case when taking down the splenic flexure during a sphinc-
ter-saving rectal resection.)

In depicting port placement schemes, a generic abdominal wall drawing is
invariably used. Although this drawing will apply to most patients, if it is fol-
lowed in patients with significantly greater abdominal wall surface area the ports
will not be ideally situated. In patients with a lengthier and wider abdominal
wall, the entire port placement arrangement will need to be shifted either cepha-
lad or caudad toward the principal target quadrants. In contrast, in patients with
a small abdominal wall surface area the short distance between the costal margin
and the anterior superior iliac spine will leave the surgeon few choices as to
where the lateral ports can go if they are to be positioned lateral to the rectus
muscle and kept a reasonable distance apart. In these latter patients, regardless
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of a cephalad or caudad target quadrant the ports will likely be similarly posi-
tioned. In many of the ensuing chapters, a given port arrangement is depicted
for three different body habitus: small, medium (average), and large anterior
abdominal wall surface area patients. Figure I.1 shows a port placement scheme
for a right hemicolectomy and demonstrates how the precise port positions vary
based on body habitus. In this instance, the 10-mm periumbilical camera port in
a small patient is best placed below the umbilicus whereas in a bigger patient
with a longer and broader abdominal wall this port should be well above the
umbilicus. Likewise, the proximity of the midline infraumbilical 5-mm port to
the pubic symphysis also varies considerably from the petite to the large and
broad abdominal wall; in the latter the port is far closer to the umbilicus than to
the symphysis.

In regard to assessing a given patient relative to their body habitus, it is
instructive to note the volume of gas needed to fully insufflate the abdomen after
placement of the first port or Veress needle. Patients in whom only a relatively
small volume of gas is required to reach the target pressure almost always have
a small surface area abdomen whereas those that require a large volume of 
CO2 to fully insufflate are likely to have a broad or long abdominal wall. This
piece of information is useful to note and take into account when choosing port
positions.

The port location arrangements for a number of advanced procedures are
given in relation to the costal margin. Antireflux and morbid obesity procedures
as well as nephrectomy and adrenalectomy are examples of such procedures. In
these procedures, body habitus differences have less impact on the port arrange-
ment than for an operation such as colectomy. Therefore, in the ensuing chap-
ters, for the costal margin-based port arrangements, only a single generic body
drawing is provided.

The relative position of the umbilicus in relation to the xiphoid process and
the pubic symphysis varies considerably from patient to patient; the umbilicus
is not always located midway between these two points. In the majority of
patients the umbilicus is located within 1 to 2cm of the midpoint between the
xiphoid process and the umbilicus. However, in heavier patients the umbilicus
is usually more caudally located; in some patients it may be as much as 9cm off
the midpoint (Figure II.1). Rarely, the umbilicus is located above the midpoint.
When transcribing a port placement arrangement from a book or chapter there
is a tendency to use the umbilicus as a main reference point. If a given port
pattern is reproduced faithfully on a patient with a low-riding umbilicus for an
operation where the target quadrants are in the upper abdomen, then the central
periumbilical port will be poorly placed to serve as the camera port (see Figure
II.2). Therefore, the surgeon must take into account the umbilical position before
placing the ports. If the umbilicus is very low then the proper position for the
“periumbilical” port may be 4–5cm cephalad to the umbilicus.

It is recommended that, before choosing the port locations, the surgeon
measure with a ruler the distance from the xiphoid process to the midpoint of
the umbilicus as well as the distance from the pubis to the umbilicus. These 
measurements will provide an idea as to the overall length of the abdomen 
and the relative position of the umbilicus (midpoint or low- or high riding). 
The surgeon must also identify the target quadrant(s) and then place the ports
accordingly.
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Figure II.1. Impact of body size on port placement for right hemicolectomy. The position of the ports in relation to the umbili-
cus and the pubic symphysis changes substantially from the small body habitus to the larger and broader abdominal wall. Note
that the port locations shift cephalad, toward the target quadrant, in this case the right upper quadrant (hepatic flexure).
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Figure II.2. These drawings demonstrate that, as stature and weight increase [and with increasing body mass index (BMI)], the
position of the umbilicus, in relation to the midpoints between the xiphoid process and the pubic symphysis, shifts caudally. The
umbilicus should not be used as a landmark for the midpoint between the xiphoid and the pubic symphysis.
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Small bowel retraction may also be quite difficult in obese patients or in
patients in whom the small bowel is distended. In patients in whom retraction
of the small bowel proves difficult, it may be necessary to place an additional
port so as to permit the use of an additional retractor.

2. Previous Surgery: A history of prior surgery as evidenced to by one or
more abdominal scars often influences port placement. A preexisting midline
scar that involves the periumbilical area prompts most surgeons to place their
initial port off the midline. The finding of moderate or severe adhesions will
dictate where the first few working ports are placed. As adhesiolysis is accom-
plished and the operative field enlarged it may be possible to revert to a more
standard port placement scheme. Therefore, adhesions may mandate placement
of one or more ports that would otherwise not be required.

3. Operative Team Considerations: In regard to the surgical team, if a res-
ident or fellow is being taught advanced laparoscopic methods then it is impor-
tant that they have two ports to work with so that they learn “two-handed
technique.” In this situation, especially if the resident is inexperienced, the teach-
ing surgeon often also needs two ports so that she or he can guide the trainee
through the procedure; therefore, a total of five ports would be needed. Conse-
quently, for operations that can be done with four ports by an experienced team,
in the teaching setting it is more likely that an extra port may be needed. Three-
port methods are also feasible for some advanced procedures, provided the
surgeon is sufficiently skilled and experienced. However, three-port methods do
not allow for a first assistant, assuming the surgeon uses two hands, and thus are
not conducive to teaching. Because the intent of this manual is to facilitate the
training of surgeons, with few exceptions, three-port arrangements have not been
included. By and large, four- and five-port methods are described in the chap-
ters that follow.

4. Laparoscopic-Assisted Operations: In the case of laparoscopically
assisted procedures, in which a portion of the case is done extracorporeally, there
is a greater variety of port placement schemes in regard to both location of ports
and the number of ports used. The extent to which a procedure is completed
intracorporeally can influence the number of ports required. In general, the
greater the intracorporeal component the more ports that will be required. In the
case of a laparoscopically assisted colectomy, if the bowel is mobilized intra-
corporeally but is devascularized, resected, and reanastomosed extracorporeally,
it may be feasible to do the case with three or four ports. However, if intracor-
poreal devascularization and bowel division is to be accomplished in the train-
ing setting, then it is more likely that five ports will be needed.

It was our goal to present the reader with a variety of port placement schemes
for each operation with a brief description of how the operation can be carried
out for each particular port arrangement. Unfortunately, it is impossible to
include every arrangement that has been suggested or utilized.

5. Telescope Diameter: In many cases it is possible to complete an
advanced laparoscopic case using a 5-mm telescope; however, the majority of
surgeons utilize 10-mm telescopes. In the following chapters, unless otherwise
stated, the assumption has been made that a 10-mm telescope will be utilized
for all advanced cases.

6. Lateral Abdominal Ports: As a general rule, it is best to place off-
midline ports beyond the lateral edge of the rectus muscle to avoid injuring the
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epigastric vessels. This is especially important in the lower abdominal quadrants.
The majority of the port positions presented in this manual adhere to this prin-
ciple; however, some do not. Specifically, the port arrangements for antireflux,
gastric bypass, adrenalectomy, and nephrectomy procedures, which utilize, pre-
dominantly, the upper abdomen, include intrarectus ports. The surgeons per-
forming these procedures do not hesitate to place ports within the rectus muscle
although they do make an effort to locate and avoid the epigastric vessels by
transilluminating the abdominal wall.
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6. Intraoperative Management of the
Laparoscopic Patient

Carol E.H. Scott-Conner, M.D.

A. Choice of Anesthesia and Monitoring of the
Laparoscopic Patient

1. Because most laparoscopic surgery is done on an ambulatory or short-
stay basis, these specific goals should be remembered:
a. Prevent postoperative nausea and vomiting (PONV). Prophylac-

tic antiemetic agents work best when administered at the appro-
priate time during surgery.
1. For example, ondansetron (4 mg I.V.) is most effective when

given immediately before the end of the laparoscopic 
procedure.

2. Dexamethasone at a dose of 10 mg I.V. is also effective in
preventing PONV.

3. The combination of tropisetron and metoclopramide has
been shown to be superior to metoclopramide alone in 
preventing PONV postoperatively.

b. Rapid emergence from anesthesia.
c. Minimal postoperative pain.

2. Laparoscopic surgery has been successfully performed under local,
regional, and general anesthesia. Choice of anesthetic modality is
influenced by patient and practitioner preference, the physical status
of the patient, the nature of the planned surgical procedure, and the
physiologic alterations associated with pneumoperitoneum. Most
laparoscopic surgery is quite appropriately performed under general
endotracheal anesthesia. Diagnostic laparoscopy and some brief
laparoscopic procedures (e.g., laparoscopic gastrostomy) may be per-
formed under local anesthesia. Although the use of regional anesthe-
sia has been described, the authors of this section do not advocate it.
Each modality is described here and specific considerations for laparo-
scopic surgery explored.
a. Local anesthesia. Simple diagnostic laparoscopy and some brief

laparoscopic procedures may be performed under local anesthe-
sia. Attention must be paid to some technical points for this
approach to be successful. Local anesthesia is contraindicated 
for the uncooperative patient, when a prolonged procedure is
planned, or if the patient is allergic to local anesthetics.

i. Raise a skin wheal at the initial puncture site.
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ii. Infiltrate a cone down to the peritoneal level, including gen-
erous infiltration of the peritoneum. The pain of injection is
less intense with ropivacaine than with bupivacaine.

iii. Make the skin incision. The Veress needle is next inserted.
Ask the patient to contract their abdominal wall muscles 
to provide resistance to the Veress needle. Alternatively,
make an open cut down and then insert a Hasson-type
cannula.

iv. Insufflate slowly and work with the lowest pressure pneu-
moperitoneum that will permit the performance of the pro-
cedure. If possible, the insufflation pressure should be less
than 10–12mmHg.

v. Reflex bradycardia may occur, necessitating desufflation or
treatment with atropine.

vi. Infiltrate the second and any additional port sites required
for the procedure with local anesthetic to the peritoneal level
under direct vision. Raise a wheal above the peritoneum by
injecting local anesthesia into the preperitoneal space.

vii. Sedative or hypnotic agents used to produce amnesia or
decrease awareness may depress respiration and diminish
protective airway responses. These agents potentiate the
dangers of hypercapnia and aspiration inherent with pneu-
moperitoneum in the absence of definitive airway control.
Deep sedation exists when the patient cannot be easily
aroused but does respond purposefully following repeated
or painful stimuli. In this situation, the patient’s ability to
independently maintain ventilatory function may be
impaired and protective airway reflexes may be lost.

b. Regional anesthesia may be an appropriate technique for brief
laparoscopic procedures that can be performed with lower insuf-
flation pressures. However, numerous difficulties can occur 
with regional anesthesia in this setting. First, interventional
laparoscopy requires a high level of sensory block (T4–T5).
Regional anesthesia to this level also produces significant sym-
pathetic blockade, which may result in hypotension. Breathing
difficulties due to a high block may cause considerable discom-
fort in an awake patient whose diaphragm is already stretched 
and elevated because of the pneumoperitoneum. Laparoscopic
procedures often require that the patient be placed in fairly steep
Trendelenburg or reverse Trendelenburg position. These positions
may cause cardiovascular instability in a patient whose hemody-
namic compensatory mechanisms are limited because of 
the sympathectomy associated with regional anesthesia. Also, the
Trendelenburg position further increases the pressure on the
diaphragms and makes respiration more difficult. The successful
use of a regional anesthetic (spinal or epidural anesthesia)
depends on:
i. Patient acceptance.

ii. The absence of contraindications, which include:
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a) Hypovolemia
b) Bleeding disorders
c) Infection close to one of the proposed port sites
d) Peripheral neurologic disease
e) Allergy to the local anesthetic agent
f ) Severe pulmonary disease

iii. The duration of the procedure.
iv. The skill and expertise of the surgeon and anesthesiologist.

c. General anesthesia with a cuffed endotracheal (ET) tube pro-
tects the airway and also permits the anesthetist to compensate
for hypercapnia by adjusting the respirator settings. Specific con-
siderations when laparoscopy is performed under general anes-
thesia include:

i. Airway protection with an ET tube is important because
high intraabdominal pressure may cause reflux of gastric
contents and lead to aspiration. A face mask or laryngeal
mask airway may be adequate for short diagnostic proce-
dures (done under a low-pressure pneumoperitoneum) being
carried out by surgeons with considerable experience. A
history of hiatal hernia or gastroesophageal reflux is an
absolute contraindication to the administration of general
anesthesia unless a cuffed endotracheal tube is employed.

ii. Hypercapnia is anticipated when a CO2 pneumoperi-
toneum is utilized. CO2 is readily absorbed via the peri-
toneal surfaces. Hypercapnia causes acidosis and is
associated with epinephrine release. In normal individuals,
by increasing the respiratory rate, inspiratory pressure,
and/or increasing the tidal volume it is almost always 
possible to lower the levels of CO2 in the blood to normal
levels.

iii. Muscle relaxation is obtained by using nondepolarizing
agents in addition to establishing and maintaining an ade-
quate depth of anesthesia. The choice of muscle relaxants
depends on the length of surgery and the medical condition
of the patient. Inadequate muscle relaxation will limit the
exposure provided by the pneumoperitoneum. The greater
the relaxation, the larger the intraabdominal working space
will be.

iv. The use of nitrous oxide is controversial. Recent blinded
studies suggest no difference in bowel distension with and
without nitrous oxide. However, it is reasonable to discon-
tinue nitrous oxide if the intraabdominal viscera are noted
to be distended. Nitrous oxide levels may reach concentra-
tions that support combustion within the bowel lumen and,
therefore, under rare circumstances, has the potential to
explode (Table 6.1).

3. Preoperative evaluation by a qualified anesthesia provider is 
required before regional or general anesthesia. This preoperative 
evaluation includes assessment of the ASA (American Society of
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Table 6.1. Advantages and disadvantages of anesthetic modalities, with examples of laparoscopic applications.

Anesthetic Examples of laparoscopic
modality Advantages Disadvantages applications

Local • Effect limited to site of injection. • No control of airway. • Diagnostic laparoscopy.
anesthesia • Residual analgesia if long-acting • Pain due to pneumoperitoneum is • Tubal ligation.

agents infiltrated. not blocked. • Laparoscopic gastrostomy.
• Minimal nausea and vomiting. • Cardiovascular reflexes are not

blocked.

Regional • Muscle relaxation. • No compensation for hypercapnia.
anesthesia • Analgesia. • No control of airway. • Diagnostic laparoscopy.

• Change in patient position may • Tubal ligation.
affect level of block.

• Cardiovascular instability.
• Recovery period.
• Urinary retention.
• No compensation for hypercapnia.

General • Control of airway. • Recovery period. This modality is applicable to all
anesthesia • Muscle relaxation. • Postoperative nausea and vomiting. laparoscopic procedures,

• Analgesia. • No residual analgesic effect at site including advanced laparoscopy.
• Loss of awareness. of surgery unless supplemented by
• Amnesia. local infiltration of long-acting agents.
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Anesthesiologists) physical status category (Table 6.2) as well as a
more specific assessment that is outlined in Table 6.3. A discussion of
the planned anesthetic modality is also included.
a. Deep sedation (as defined above) requires the same preoperative

evaluation, intraoperative monitoring, and postoperative recovery
as general anesthesia.

b. Procedures performed under local anesthesia with adjunctive use
of high doses of sedating agents are, in fact, considered as risky
as general anesthesia.

4. Intraoperative monitoring. Basic ASA monitors include:
a. Breath sounds (precordial or esophageal stethoscope)
b. Electrocardiogram (continuous)
c. Blood pressure, pulse (continuous, noninvasive)
d. Continuous oxygen saturation (pulse oximeter)
e. Expired carbon dioxide (capnograph)
f. Temperature

Table 6.2. The ASA Physical Status Classification System.

P1 A normal healthy patient
P2 A patient with mild systemic disease
P3 A patient with severe systemic disease
P4 A patient with severe systemic disease that is a constant threat to life
P5 A moribund patient who is not expected to survive without the operation
P6 A declared brain-dead patient whose organs are being removed for donor 

purposes

Source: The ASA Physical Status Classification System. http://www.asahq.org/ProfInfo/
PhysicalStatus.html (Reference 1).

Table 6.3. Preoperative evaluation for laparoscopic surgery.

Systems affected by pneumoperitoneum
• Airway
• Respiratory system
• Cardiovascular system

Other relevant systems
• Central nervous system
• Endocrine system
• Gastrointestinal system

Other relevant history
• Past anesthetic experience
• Past anesthetic family history
• Allergies (particularly to local anesthetics)
• Medications
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5. Other monitoring may be warranted depending on the general condi-
tion of the patient and the complexity of the procedure.
a. Invasive monitoring may be used for patients with severe 

cardiopulmonary disease and those undergoing more complex
procedures.

i. Arterial catheter
ii. Central venous line for measurement of the central venous

pressure (CVP)
iii. Swann–Ganz catheter

a. An indwelling bladder catheter and a nasogastric tube
are important for bladder and stomach decompression.
Catheterization of the bladder and stomach are rou-
tinely performed in almost all laparoscopic cases. This
practice deceases the chances of operative injury to the
urinary bladder and stomach.

6. The anesthetist must be prepared to respond to the detrimental physi-
ologic changes associated with pneumoperitoneum (Table 6.4).

Table 6.4. Physiologic changes associated with pneumoperitoneum and their
implications for anesthesia management.

Implication for
Change Physiologic consequence management

Elevation of • Decreased functional Increase mechanical
diaphragm residual capacity ventilation and fraction

• Increased ventilation- of inspired oxygen
perfusion mismatch

• Increased
intrapulmonary shunting

• Increased alveolar-
arterial gradient

Decreased venous • Initial decrease in Adequate volume load
return with cardiac index, followed
increased cardiac by increase due to
filling pressures circulating

catecholamines
• Cardiac axis of heart

shifts, causing
electrocardiographic
alterations

Carbon dioxide • CO2 absorbed by Increase mechanical
load peritoneum must be ventilation

excreted by lungs
• Respiratory acidosis if

CO2 not adequately
eliminated
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a. Signs of deteriorating cardiopulmonary function include:
i. Gradual or sudden drop in systemic blood pressure

ii. Increasing difficulty in maintaining a normal blood pressure
iii. Decreased pulse oximetry values
iv. The pulse may increase, decrease, or remain the same in the

face of deteriorating cardiopulmonary function
b. Hypercapnia is usually due to venous absorption of CO2 from

the abdominal cavity. However, the pneumoperitoneum-related
complication of pneumothorax may also result in hypercapnia.
Also, accidental main-stem bronchial intubation (endotracheal
tube inserted too far) when combined with increased peak airway
pressures may cause bronchial injury, pneumothorax, or pneu-
momediastinum, which can also result in hypercapnia.

c. Hypoxia may result from main-stem bronchus intubations, 
pneumothorax, atelectasis in the lung bases, venous carbon
dioxide embolism, or pulmonary edema.

d. Tachycardia and hypertension. Hypoxia, hypercapnia, and
inadequate (“light”) anesthesia must be ruled out first. Tachycar-
dia and hypertension may then be treated with increasing incre-
ments of esmolol (short-acting beta blocker) or labetalol (a mixed
alpha and beta blocker).

e. Serious intraoperative problems include:
i. CO2 embolism: This serious complication is diagnosed by

a sudden decrease in end-expired CO2 partial pressure and
a rapid decrease in pulse oximetry values. Despite the fact
that CO2 is highly soluble in plasma, this may be a life-
threatening complication if the volume of intravascular gas
is large. Precordial doppler monitoring and transesophageal
echocardiography are very sensitive monitors of intravascu-
lar gas but are not routinely used during laparoscopy. Their
use might be considered when it is anticipated that during
the course of the surgery a large raw area will be exposed
to high gas pressures or when the surgical field is vascular
in a hypovolemic patient.

ii. Pneumothorax: The diagnosis is made by the finding of a
sudden increase in airway pressure, desaturation, and
increase in end-expiratory values of CO2 partial pressures.

iii. Main-stem bronchus intubations may occur if the tip of
the endotracheal tube is close to the carina. Pneumoperi-
toneum will shift the diaphragm and tracheobronchial tree
cephalad. Thus, in the setting of a pneumothorax, the tip of
the endotracheal tube, previously in the distal trachea, may
be found in a main-stem bronchus.

iv. Other complications include subcutaneous emphysema 
and facial and airway swelling (if the patient was kept in
Trendelenburg position for prolonged periods of time).
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7. Summary of Intraoperative
Physiologic Alterations Associated
with Laparoscopic Surgery

Arif Ahmad, M.D., F.R.C.S. Eng., Edin.
Bruce D. Schirmer, M.D., F.A.C.S.

The physiologic impact of laparoscopic surgery, which is not synonymous with
the physiology of pneumoperitoneum, includes the following:

1. Effect of the reduced tissue trauma by minimal access techniques,
which is salutary.

2. Physiologic implications of CO2 pneumoperitoneum, which are largely
deleterious.

The laparoscopic surgeon must be aware of the physiologic consequences of
laparoscopic surgery and the potential risks of pneumoperitoneum, which are
traded for the benefits of minimal access techniques.

An understanding of the physiologic impact of laparoscopic surgery on the
body’s various systems is necessary to accurately assess and describe the risks
that prospective laparoscopic surgical patients face. This knowledge becomes
even more important when considering patients with significant cardiopul-
monary disease or other comorbidities.

The CO2 pneumoperitoneum exerts its physiologic effects via two different
mechanisms:

1. Mechanical effects relating to increased intraperitoneal pressure.
2. Chemical effect of the gas used for insufflation, which presently in

most cases is CO2.

A. Neuroendocrine, Metabolic, and 
Immunologic Implications

Minimal access surgery aims to achieve correction of the disease process
with a minimum of abdominal wall trauma in obtaining access to the site of the
problem. Although not always synonymous with minimally invasive surgery, in
most situations it is associated with a lesser magnitude of surgical injury than
the equivalent traditional “open” procedure.

The metabolic response to trauma depends on the magnitude of the injury
and the response of the organism to it. The neuroendocrine response and the
metabolic consequences of surgery are blunted when the magnitude of injury is
curtailed by minimal access techniques. The differences between open and
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minimal access methods are most obvious in cases in which the standard abdom-
inal wall incision is more traumatic than the injury incurred in removing the
offending organ, as in the case of cholecystectomy.

Interleukin 6 (IL-6), C-reactive protein, and leukocytosis have all been
shown to be lower after laparoscopic cholecystectomy when compared to results
after open cholecystectomy. This is thought to be a consequence of the limited
abdominal wall injury associated with minimal access methods. Although some
studies have shown lower cortisol levels after laparoscopic cholecystectomy, the
majority have shown no difference in cortisol levels. Similarly, no differences in
cortisol levels have been noted when patients undergoing open and laparoscopic-
assisted colon resections are compared.

Immunologic implications. Systemic cell-mediated immunity is better pre-
served after laparoscopic procedures; this has been attributed to diminished
abdominal wall trauma and to avoidance of air exposure in the peritoneal cavity.
In laparoscopic cholecystectomy and colectomy patients, delayed-type hyper-
sensitivity has been shown to be better preserved after the closed procedures
than after the equivalent open procedure. Short-lived significant differences in
the ratio of Th-1 and Th-2 lymphocytes have also been noted in one study of
cholecystectomy patients.

Intraperitoneal cell-mediated immunity, however, appears to be impaired by
pneumoperitoneum. The exact mechanism of intraperitoneal immunosuppres-
sion is unclear. Some studies have implicated CO2 pneumoperitoneum in the
impairment of intraperitoneal immunity. Macrophages incubated in CO2

produced significantly less IL-2 and tumor necrosis factor (TNF) than those
incubated in air or helium.

B. Cardiovascular Implications

Hemodynamic Changes

Both the mechanical (i.e., pressure-related) and the CO2 absorption-related
effects of CO2 pneumoperitoneum impact the cardiovascular system.

1. Tachycardia is secondary to increased sympathetic discharge, hyper-
carbia, and impaired venous return from the abdomen and lower
extremities.

2. There is an increase in the measured central venous pressure and pul-
monary artery wedge pressure. These changes are artifactual and are
secondary to the transmission of increased pressure from the abdomen
to the mediastinum and chest. Direct measurements actually show a
decrease in cardiac chamber filling and decreased venous return. Thus,
there is an increase in measured preload but a decrease in actual preload.
This causes a slight decrease in cardiac output. Preoperative hydration
may attenuate the reduction in preload caused by pneumoperitoneum.

3. The afterload is also increased secondary to increased systemic vas-
cular resistance (SVR) from compensatory vasoconstriction due to
neurohumoral mechanisms and direct aortic compression from insuf-
flation. Hypercarbia also possibly contributes to the vasoconstriction.
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4. Mean arterial pressure (MAP) may increase, decrease, or remain
unchanged depending on the relative effect of the pneumoperitoneum
on SVR and CO. The hydration status of the patient influences the
magnitude of the cardiovascular changes observed during minimally
invasive procedures.

Dysrhythmias

Disturbances of the heart rhythm during minimally invasive procedures are
common; they occur in 25%–47% of cases. Causes include hypercarbia, acido-
sis, sympathetic stimulation from decreased venous return, and vagal stimula-
tion from stretching of the peritoneum. Moderate to severe hypercarbia can result
in premature ventricular contractions (PVC), ventricular tachycardia (VT), and
ventricular fibrillation. Bradyarrhythmias may occur from vagal stimulation.

Visceral Blood Flow

Blood flow to the viscera is reduced with intraabdominal pressures (IAP) of
15–20mmHg, independent of the type of gas used for insufflation. The elevated
intraabdominal pressure-related increase in SVR results in reduced visceral
blood flow. The vasoconstrictive effect of CO2 also causes reduced visceral blood
flow. The clinical significance of diminished blood flow to the viscera during the
procedure remains unclear.

Impact of Patient Position on 
Cardiopulmonary Function

Reverse Trendelenburg position:
1. Pooling of blood in the lower extremities increases hemostasis (arrest

of circulation), and predisposes to deep venous thrombosis (DVT).
2. Decrease in cardiac preload occurs, due to decreased venous return

secondary to the factor just mentioned. This may predispose to
hypotension, especially in the setting of poor hydration or inadequate
volume replacement.

3. Pulmonary function tends to improve in this position due to the caudad
shift of the viscera and decreased pressure on the diaphragm. As a
result, tidal volume usually increases.

Trendelenburg position:
1. Increase in preload due to increased venous return from the lower

extremities and abdomen.
2. The detrimental pulmonary function changes associated with CO2

pneumoperitoneum are accentuated when the patient is in this posi-
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tion. The Trendelenburg position results in a cephalad migration of the
viscera, which increases the pressure on the diaphragm and decreases
the tidal volume.

Impact of Extraperitoneal Insufflation

Extraperitoneal CO2 insufflation, which is used for inguinal hernia repair,
has less of an impact on cardiopulmonary function than pneumoperitoneum.
Minimal mechanical effects are noted with this mode of exposure. Thus, in
patients with limited cardiopulmonary reserve there appears to be a theoretical
advantage to extraperitoneal insufflation for operations such as inguinal hernia
repair where an extraperitoneal approach is feasible. However, large clinical
studies have not demonstrated a significant benefit of one method over the other
(Table 7.1).

Table 7.1. Cardiovascular changes.

Change Mechanism Prevention

Tachycardia Decreased venous return Pre- and intraoperative
Sympathetic stimulation hydration
Hypercarbia Minimize stimulation

Minimize hypercarbia, by
increasing minute
ventilation

Increased preload Artifactual
Actual chamber filling 

decreases

Increased afterload Increased systemic Minimize intraabdominal
vascular resistance pressure
(SVR) from Gasless laparoscopy
vasoconstriction due to: Prevent hypercarbia, by 

1. Elevated increasing minute
intraabdominal ventilation
pressure

2. Hypercarbia
3. Epinephrine release

Dysrhythmias Hypercarbia Minimize intraabdominal
Sympathetic stimulation pressure
Decreased venous return Gasless laparoscopy

Preoperative hydration

Decreased visceral Intraabdominal Reduce intraabdominal
blood flow pressure pressure

Preoperative hydration
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C. Pulmonary Effects

The impact of pneumoperitoneum on pulmonary function may be divided
into mechanical and chemical effects. The principal chemical effect is that the
CO2 gas is readily absorbed into the bloodstream, resulting in hypercarbia. The
numerous physiologic repercussions of hypercarbia have, for the most part, been
mentioned above.

The elevated intraabdominal pressure exerts important mechanical effects
that impair pulmonary function. The increased pressure pushes the diaphragm
upward, increases the intrathoracic pressure, and increases the work of breath-
ing. These alterations are associated with decreased lung compliance, tidal
volume, and vital capacity.

Impaired oxygenation results from reduced lung volume and atelectasis due
to displacement of the diaphragm. This can be countered by increasing fractional
inspiratory oxygen (FiO2). Positive end-expiratory pressure (PEEP) will also
improve oxygenation, but this may be at the cost of decreasing the preload.

The above mechanical factors will also make it more difficult to adequately
ventilate the patient, especially in light of the CO2 pneumoperitoneum-related
hypercarbia. Elevating the minute ventilation by increasing tidal volume and/or
the respiratory rate should improve ventilation and lower the CO2 levels in the
blood.

As mentioned earlier, the Trendelenburg position results in further embar-
rassment of pulmonary function by increasing the pressure on the diaphragm.
Reverse Trendelenburg improves pulmonary function by decreasing the pressure
on the diaphragm (Table 7.2).

D. Gastrointestinal and Hepatic Impact

As mentioned, pneumoperitoneum diminishes visceral blood flow. The risk
of aspiration increases during laparoscopic procedures done under pneumoperi-
toneum due to the increased IAP, especially when the patient is in the Trende-
lenburg position or if the patient has a history of gastroesophageal reflux.

Pneumoperitoneum also decreases hepatic blood flow although the clinical
significance of this temporary alteration is uncertain. Impairment or derange-
ments in liver function have not been noted after advanced laparoscopic proce-
dures, thus far.

E. Renal Effects

Pneumoperitoneum results in decreased renal blood flow. The clinical impli-
cations of decreased renal perfusion are likely to be most significant in patients
with previously impaired renal function. In a study of patients undergoing
laparoscopic cholecystectomy, renal blood flow, glomerular filtration rate, and
urine output were reduced compared to open cholecystectomy. A drop in urine
output is anticipated during laparoscopic cases.
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F. Body Temperature Changes

The factors responsible for intraoperative hypothermia in open cases are 
also applicable to laparoscopic cases. However, heat exchange from the open
abdominal cavity and exposed intestines that occurs in open cases is replaced
by the cooling effect of gas insufflation in laparoscopic cases.

The cooling effect of nonheated gas insufflation is significant, and laparo-
scopic methods have a potential of inducing greater heat loss than open cases.
The carbon dioxide in the gas tank is at high pressure in the range of 
3000mmHg. When the gas enters the abdomen at a pressure of 15mmHg, the
fall in pressure is associated with significant cooling. It has been estimated 
that there is a drop of 0.3°C for every 50mL CO2 delivered. It is apparent that
the cooling is more pronounced at higher flow rates and when gas leakage from
the abdomen necessitates continuous insufflation of gas.

Warmed CO2 reduces the cooling but is associated with tissue desiccation
and thus requires further study.

To offset the cooling associated with pneumoperitoneum, other controllable
factors should be minimized as in open surgery. Additionally, it is important to
minimize gas leaks.

Table 7.2. Pulmonary changes.

Change Mechanism Prevent/treat

Impaired Reduced lung volume, Increase oxygenation
oxygenation vital capacity, and With increased FiO2 and

atelectasis secondary to PEEP
cephalad displacement
of the diaphragm

Impaired ventilation As above Increase minute ventilation
on respirator

Respiratory acidosis Hypercarbia Avoid/rule out inadvertent
preperitoneal insufflation

Increase minute ventilation
Decreased tidal Decreased compliance Minimize intraabdominal

volume due to an increased pressure
intraabdominal pressure Gasless laparoscopy,

reverse Trendelenburg
position

Increased work of Decreased compliance Minimize intraabdominal
breathing pressure

Gasless laparoscopy
Reverse Trendelenburg

position
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8.1. Patient Positioning and Logistics
in the Operating Room During
Laparoscopic Biliary Surgery

George Berci, M.D., F.A.C.S., F.R.C.S, ED. (Hon.)

A. Cholecystectomy

The preoperative standard labs are routine and should be known to the oper-
ator in advance. Important information are the ultrasound findings, the status of
the gallbladder (stones?), and the size and appearance of the common bile duct
(CBD) (stones)?

Checklist

The surgeon must know what instruments will be needed, and make sure that
the scrub nurse also knows them and that they are available in the OR. Every-
thing should be in functioning order, including the video system. A checklist
includes confirmation of the following:

1. That in case of a suspected CBD stone, the additional instruments are
in the room.

2. These tools and the choledochoscope should be kept on a separate
table.

Elective Cholecystectomy Without Preoperative
Signs and Symptoms of CBD Stones

In the United States, the operator stands on the patient’s left side. In Europe
and other countries, the French technique was adopted with the surgeon posi-
tioned between the legs of the patient. Two TV towers are required: one for the
operator (on the patient’s right) and one for the assistants (on the patient’s left).
The nurse can follow the procedures from one of the monitors (Figure 8.1.1).

After the patient is intubated and the pneumoperitoneum is established, the
trocar is successfully introduced and the telescope with the video camera is
advanced, and the entire abdominal cavity is inspected. After this step, the anes-
thesiologist is asked to put the patient in a reversed Trendelenburg position,
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Figure 8.1.1. Schematic scaled diagram of a 20 by 16 foot operating room (OR). 
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which facilitates the intestinal organs and omentum to be displaced toward the
pelvic area and exposes the liver with the gallbladder. Situs inversus is fortu-
nately rare but should be considered if the gallbladder could not be located on
the right side. The second, third, and fourth trocars are introduced under visual
control. The anesthesiologist is asked at this time to rotate the table to the left.
If hemodynamic or cardiac changes are discovered and reported by the anes-
thesiologist, it is necessary to put the patient back into the normal horizontal
position, desufflate the abdomen, and wait until normal values are obtained. The
surgeon must then start over with a slower refill mode of pneumoperitoneum,
not exceeding the standard intraabdominal pressure (12–14mmHg). Make sure
that the nurse prepares defogging adjuncts, such as a thermos with hot sterile
water (Applied Medical Company) or the DeFogger (Novaplus Company).

Patients with a Suspicious History, Slightly
Elevated Liver Function Tests, or Dilated CBD

If there exists the possibility that the surgeon will need to explore the CBD,
a fluoroscope and the instrumentation for CBD exploration must be in the OR.
It is highly advisable that the OR keep the necessary tools in sterile trays that
are readily available. Two trays should be available (one tray: the additional
accessories; the second tray: the choledochoscope.) Sometimes you can find
unexpected stones (4%–5%) by routine cholangiography.

Tray 1: Two guidewires, dilating balloon catheter 5-Fr., two 3-Fr. baskets 
(preferably the Segura type), two 3-Fr. Fogarty balloon catheters, 
one stone retrieval forceps, and two 3-Fr. (blue ureteral) catheters 
with an end tip for cholangiography. The unused instruments can be
resterilized.

Tray 2: The choledochoscope is a crucial component of transcystic or trans-
CBD exploration and stone removal. It is the most accurate and suc-
cessful tool for this procedure. It should be kept in a separate tray. A
reducer should be included in case you insert a small choledochoscope
(2.8-mm or 3.1-mm diameter) through a 5-mm trocar. A padded
grasper should be available if you manipulate the scope with a grasper
so that you do not break the fibers.

Transcystic Approach

After cholangiography documents there are stones that can be removed via
the cystic duct, the cholangio catheter should be left in position. A guidewire
can then be introduced under fluoroscopy through the cholangio catheter into
the CBD and the cholangio catheter removed.

The next step is to introduce the dilating balloon catheter over the guidewire
into the cystic duct. Inflate it to the predetermined pressure (see manufacturer
instructions) and keep the cystic duct dilated for 2–3 minutes to 5.0mm. This 
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step will also facilitate passing the choledochoscope through any valves of 
Heister.

After dilation, deflate the balloon catheter, withdraw it over the guidewire,
and thread the guidewire through the choledochoscope instrument channel. The
guidewires are now available with soft tips on both sides (Cook Company),
which make the introduction through the scope easier. If the scope is in posi-
tion, you can remove the guidewire. The scope is already attached to a saline
bag that is inserted into a Fenwell bag (used for emergency transfusions). The
pressure applied is approximately 200mmHg. This is required to obtain an ade-
quate flow through this narrow channel (instrument channel diameter is only 
1.2mm). If the stone is visualized, decrease or shut off the irrigation, introduce
the basket beyond the stone, open it up, and with some movements it can be
easily entrapped. It is required that you have a trained assistant. Laparoscopic
choledocholithotomy requires teamwork. You need a minimum of four hands and
coordinated movements.

Before you start manipulations in the CBD, ask the anesthesiologist to
administer 1–2mg glucagon to relax the sphincter. If there are smaller calculi,
they can be flushed through the relaxed sphincter into the duodenum using 
warm saline. The “push-through maneuver” with the scope is not recommended
because you have to be extremely careful not to cause perforation or damage to
this critical area. If stones are in the hepatic ducts or in the common hepatic
duct, it is probably not possible to remove them through the transcystic duct
approach because it is extremely difficult to turn around with the scope. In case
of anatomic difficulties (10%), you can always inject a few milliliters of contrast
material through the scope and observe the position of the scope with the fluo-
roscope related to the anatomy. After evacuating the duct, pull the scope back
into the cystic duct, inject contrast medium through the instrument channel, and
observe it on the fluoroscope to make sure that you have extracted all the stones.

Laparoscopic common bile duct exploration can successfully clear the duct
in 80%–90% of cases. This eliminates additional morbidity and cost of an endo-
scopic retrograde cholangiopancreatography (ERCP) and papillotomy.

B. Intraoperative Fluorocholangiography (IFC)

Operative cholangiography has been debated since Mirizzi in 1933 intro-
duced this static technique. Only a minority of surgeons accepted this important
adjunct. It is also true that a static mobile unit produces only two or three films.
This technique is a time-consuming process (10–20 minutes). Unfortunately,
some films are not informative due to technical problems (over- or underexpo-
sure, “cutting” the anatomy due to unknown positioning, sphincter spasm,
pseudocalculus sign, no contrast in the proximal ductal system). The repetition
rate is 20%–30%.

The introduction of operative fluoroscopy in orthopedic surgery and the
further improvement of digitized fluoroscopy in recent years made this proce-
dure easier and faster to apply with a higher diagnostic accuracy. If the duct is
cannulated it takes only a few (2–3) minutes to complete the fluorocholan-
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giogram. The image can be immediately observed. Interesting moments can be
recorded on film.

It is a prerequisite that you have a fluoroscope available on the floor. In
general surgery in the majority of hospitals, orthopedic procedures are per-
formed, and a C-arm is available in the OR. The usage has to be determined in
respect to scheduling. Make sure that you get the recent model (digitized image
with pulsed fluoroscopy).

Technique of Cholangiography

The patient must be repositioned in a horizontal or normal position. Dilute
the contrast half and half with saline. Inject very slowly. If you inject quickly,
you will immediately fill the entire ductal system and produce an overfilled or
completion cholangiogram, which can result in missing stones. Go slowly, and
after each 1 or 2mL, if you see that the appearance is suspicious, expose a film.

The CBD sometimes is overlying the spine. If this is the case, the C-arm
may be rotated during fluoroscopy to get the CBD into a better position. Alter-
natively, the patient may be rotated to the right side.

If no contrast is seen in the proximal ducts, ask the anesthesiologist to put
the patient in a Trendelenburg position and repeat the cholangiogram with a
slightly larger injection pressure (which should close the sphincter). If you
cannot fill the proximal ductal system, then you must reevaluate why the prox-
imal ducts have not filled. The most worrisome reason for nonfilling would be
a bile duct injury. If there is extravasation of contrast material, you must repo-
sition the catheter. However, if extravasation is significant, be aware of the pos-
sibility of ductal injury.

If contrast does not flow into the duodenum, you can administer 1mg
glucagon. The patient should be in a horizontal position for this phenomenon.
In the majority of cases, the glucagon effect will open up the sphincter and con-
trast will flow into the duodenum. If flow into the duodenum is not accomplished,
exploration (laparoscopic) is indicated.
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8.2. Hepatobiliary, Cholecystectomy,
and Common Bile Duct
Exploration (CBDE). Includes
Cholangiography and
Intraoperative Choledochoscopy:
Port Placement Arrangements

Dennis L. Fowler, M.D.

A. Cholecystectomy and Cholangiography

1. Four-port cholecystectomy. The most commonly used port place-
ment for hepatobiliary surgery is this typical port placement for
cholecystectomy (Figure 8.2.1). Cholangiography can be com-
pleted routinely or selectively through any of the typical port
placements.
a. Port for the laparoscope. The laparoscope is placed through

a port in or near the umbilicus (port A). The size of the 
port will be determined by the size of laparoscope available
(usually 5 mm, but sometimes 10 mm or 3 mm).

b. Operating port. The primary operating port is placed just
below the level of the liver and just to the right of the falci-
form ligament (port B). For these reasons, it is desirable to
place this port after laparoscopic visualization has been
established. It is not usually possible to know the exact loca-
tion of the inferior margin of the liver before placing ports,
and the surgery is much easier if the instruments placed
through the primary operating port are aimed somewhat
cephalad. This requires that the port be inferior to the infe-
rior margin of the liver. Additionally, it is important to avoid
injury of the superior epigastric artery within the right rectus
sheath. Transilluminating the abdominal wall with the light
of the laparoscope will often identify the location of this
artery.

c. Assistant’s ports. The assistant’s two ports are placed lateral
to the rectus sheath and inferior to the inferior edge of the
liver (ports C and D). It is important that the most lateral
and inferior port (D) is placed sufficiently lateral that the
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Figure 8.2.1. Four-port scheme for cholecystectomy.
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instrument on the outside does not continually “bump” into
the anterior superior spine of the iliac crest.

2. Three-port cholecystectomy. This port placement differs from the
four-port technique only by eliminating one of the assistant’s
ports (Figure 8.2.2). The scope port (A) and operating port (B)
are similarly placed. Provided a fixed arm or robot is used to
manage either the retracting grasper or the laparoscope, this tech-
nique allows one surgeon to complete cholecystectomy without a
human assistant. A fixed arm or a robot can be used. The single
assistant’s port (C) is placed lateral to the rectus sheath and infe-
rior to the liver edge.

B. Laparoscopic Common Bile Duct Exploration
(CBDE)

The typical four-port cholecystectomy setup, described above, is ideal for CBDE
when cholecystectomy is also to be completed (see Figure 8.2.1).

1. Port for the laparoscope. The laparoscope is placed through the
umbilical port as for cholecystectomy and should remain there
throughout the common bile duct exploration. It is necessary 
to continue to visualize the bile duct and cystic duct during
manipulation of instruments that are placed into the bile duct.

2. Port for bile duct instrumentation. Bile duct instruments (usually
choledochoscope or basket) are typically placed through the
upper midline port (port B). However, they can be placed through
one of the assistant’s ports when that provides a better angle for
introduction of the instruments into the bile duct.

3. Assistant’s ports. These ports are used for providing exposure of
the common bile duct/cystic duct area. An instrument is placed
on the fundus of the gallbladder to lift the liver and gallbladder
anteriorly and cephalad to provide exposure. A second instrument
is placed on Hartmann’s pouch to provide traction on the cystic
duct. Less commonly the choledochoscope might be passed
through the medial assistant’s port.

C. Laparoscopic Hepatic Ultrasound

If diagnostic liver/bile duct ultrasound is the only anticipated procedure, the pro-
cedure requires only two ports (Figure 8.2.3). If biopsy (other than needle
biopsy) or if ablative therapy of liver lesions is anticipated, additional ports will
be necessary.

1. Port for the laparoscope. A 10-mm port should be placed at the
umbilicus (port A). Any size laparoscope can be placed through
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Figure 8.2.2. Three-port arrangement for cholecystectomy.
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Figure 8.2.3. Two-port scheme for laparoscopic hepatic ultrasound.
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Figure 8.2.4. Five-port arrangement for common bile duct exploration and access to the duodenum.
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this. However, by placing a 10-mm port, it can later be used for
placement of the ultrasound probe as well.

2. Port for the ultrasound probe. A 10-mm port should be placed
inferior to the inferior edge of the liver and just to the right of the
falciform ligament (port B). Through this port, the ultrasound
probe can be used to examine the liver, including identification
of the vena cava and hepatic veins. The probe can then be rotated
for examination of the common bile duct. Additionally, the probe
can then be passed posterior to the falciform ligament for 
examination of the left lateral segment of the left lobe of the liver.
In some situations, the laparoscope and ultrasound probe can be
switched so that the ultrasound probe is introduced through the
umbilicus. This facilitates a longitudinal exam of the common
bile duct.

D. Alternate Port Placements for Common 
Bile Duct Exploration and Access to 
the Duodenum 

If the patient has previously had a cholecystectomy, or if there is need to explore
the ampulla of Vater (as for a transduodenal sphincterotomy), a more lateral set
of port placements is sometimes desirable (Figure 8.2.4). This may make expo-
sure of the common bile duct and/or Kocherization of the duodenum easier.

1. Port for the laparoscope. The laparoscope is placed through a port
in the anterior axillary line just below the right costal margin (port
A). An angled scope (30° or 45°) is usually necessary.

2. Ports for the surgeon. The surgeon operates through two ports in
the right midabdomen (ports B and C). These ports should be
placed equidistant between the scope port and the umbilicus. The
surgeon can operate with either hand and assist himself/herself
through the other port.

3. Ports for the assistant. Often, only one port at the umbilicus is
necessary for the assistant to adequately expose the surgical site
(port D). However, sometimes it is necessary to place a port in
the upper midline through which a liver retractor can be placed
(port E). In some patients this may enhance the exposure of the
common bile duct and duodenum.
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9.1. Operating Room Setup and
Patient Positioning for
Laparoscopic Gastric Bypass and
Laparoscopic Gastric Banding

Philip R. Schauer, M.D., F.A.C.S.
William Gourash, C.R.N.P.
Giselle G. Hamad, M.D.
Sayeed Ikramuddin, M.D.

I. Introduction

Laparoscopic gastric bypass is one of the most technically challenging 
operations performed using a laparoscopic approach. It requires the completion
of two intracorporeal anastomoses and advanced suturing and stapling skills.
Excessive abdominal adiposity creates exposure challenges, and often instru-
ment length may be insufficient to reach the target. To complete the operation
safely and efficiently, proper patient positioning and operating setup are crucial.
If these tasks are not performed optimally, the progress of the operation may be
compromised and, in the worst case, patient safety jeopardized. The following
recommendations regarding patient positioning and operating room setup are
based on our experience of more than 1500 laparoscopic gastric bypass cases.
We wish the reader to recognize that, although our approach has been proven to
be safe and effective in our hands, many other approaches are suitable.

II. Operating Room Environment and Patient
Positioning for Laparoscopic Gastric Bypass
and Gastric Banding

A. Operating Room Equipment, Design, 
and Layout

An efficiently setup and organized operating room for laparoscopic bariatric
surgery is critical for success. The room should be spacious enough to allow for
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unencumbered transfer of the morbidly obese patient to and from the operating
room (OR) table. The room must be large enough to hold all the necessary equip-
ment and to permit the unencumbered movement of the OR staff. Much of the
laparoscopic visualization and insufflation equipment can be grouped together
on mobile towers. Specialized operating rooms specifically for minimally 
invasive surgery are gaining appeal. Some of these “endosurgery suites” employ
boom technology that keeps the equipment off the floor and within easy reach
of the surgeon or OR staff. Efficient design of these operating rooms will likely
improve overall operating efficiency and safety.

1. Voice control technology: The authors make use of voice control tech-
nology (Hermes system, Computer Motion, and Stryker Endoscopy),
which serves as a centralized and simplified interface that enables 
the surgeon to control, via spoken commands, medical devices com-
patible with the voice control system. Although this type of system
facilitates laparoscopic procedures, it is by no means mandatory; most
advanced laparoscopic procedures are done without such technology
throughout the world.

2. Robotic assistance: The authors utilize an FDA-approved surgical
robot capable of holding the laparoscope and altering its position 
in response to a surgeon’s verbal commands (AESOP). The robotic
device consists of two main parts: the computer controller and the
articulating robotic arm. It can store in its memory several set laparo-
scope positions, allowing the surgeon to rapidly return or advance 
to optimal viewing positions. Again, whereas such a system may be
helpful, it is by no means mandatory. Most surgeons do not make use
of this system.

B. The Essential Equipment

1. Laparoscope: Laparoscopes for bariatric surgery come in various
diameters (5–10mm), lengths (32–45cm), and angles (0°–90° orien-
tation). An extralong laparoscope (45cm) is sometimes necessary and
very helpful in superobese patients. Angled scopes provide more flex-
ibility in viewing internal structures and provide access to areas that
would be “blind” to 0° scopes. The angled scopes require additional
skills to operate and decrease light transmission slightly. For the Roux-
en-Y gastric bypass, the authors typically use a 5-mm, 30° scope ini-
tially at the 5-mm entrance site to visualize the other port placements.
A 10-mm-diameter, 45° angled laparoscope is used for the balance of
the procedure because we have found that it provides the best viewing
flexibility, especially in extremely obese patients.

2. Light source and light cable: A high-intensity light source is a requi-
site for a satisfactorily bright laparoscopic image. Most units employ
either a xenon or metal halide bulb; these sources provide exposure
that falls within the range of daylight (5500K). Light is transmitted
from the light source to the scope through a fiberoptic light cable. Any
cable with more than 15% broken fibers is not suitable for a video pro-
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cedure and should be replaced. Improper connection of the cable to
the light source or the telescope will result in loss of significant amount
of light. Light cables must be sterilized in either ethylene oxide or glu-
taraldehyde and should not be autoclaved.

3. Video monitor: The monitors on which the laparoscopic image is
viewed should be of the highest quality. The picture should be flicker-
free, with enhanced black performance for better contrast and efficient
white balance circuitry that can deliver more stable color and high 
resolution. We use two 19-inch high-resolution color video monitors,
which are placed opposite the surgeon and the assistant on towers 
or booms. Flat panel monitors are gaining in popularity because they
are lightweight and more mobile than the standard CRT monitors;
however, resolution is not on par with CRT monitors yet. The room
setup shown in Figure 9.1.1 depicts the locations of two laparoscopic
monitors for gastric bypass and gastric banding procedures. Advanced
and dedicated minimally invasive operating rooms usually have four
or more monitors, several of which are usually flat panels.

4. Insufflator: The authors recommend a high-flow insufflator capable of
delivering flow rates up to 30L/min. The rate of insufflation can be
adjusted from 1 up to 20L/min. We usually set the intraabdominal
pressure at 15 mmHg but will intermittently use higher pressure
(16–18mmHg) when better exposure is needed or lower pressure when
instrument length is insufficient. Gas leakage is common during
laparoscopic bariatric procedures and can be very troublesome. A
high-flow insufflator is recommended to accommodate for gas leakage
from small air leaks at port sites, instrument exchanges, and intraab-
dominal suction. We usually use two insufflators set at high flow during
gastric bypass procedures to provide added compensation for gas
leakage. Where available, centralized delivery of CO2 gas as opposed
to the use of individual CO2 tanks is highly preferred to eliminate inter-
ruptions for tank exchanges.

5. Laparoscopic access instruments and trocars: A Veress needle is used
to establish a pneumoperitoneum in the obese patients as it is techni-
cally very difficult to perform utilizing the open cut-down (Hasson)
technique due to the thick layer of subcutaneous fat. A long length
Veress needle of 150mm is used through a subcostal incision in the
left upper quadrant. Correct position of the Veress needle into the
abdominal cavity after it has passed through the abdominal wall can
be verified by various methods, such as the water drop test. In obese
patients, opening intraabdominal pressures may be high (up to 10–
12cm H2O), and anterior traction on the abdominal wall is sometimes
required to facilitate gas flow. In addition to being safe and reliable,
trocars and ports for laparoscopic bariatric surgery should minimize
air leaks, secure readily to the abdominal wall, allow rapid exchange
of instruments of various diameters, and be of sufficient length to reach
the peritoneal cavity. We use disposable ports of three sizes: 5mm, 
11mm, and 12mm. A spiral cannula oversheath that screws into the
fascia can be inserted onto the shaft of the trocar to reduce the risk of
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dislodgment. We usually secure the trocars to the skin with sutures 
for added security. To prevent trocar site hernias, we close all ports
that are 10mm or greater with a strong absorbable suture such as 
O-polysorb.

6. Laparoscopic retractors and instrument stabilizers: To expose the
esophagogastric region, anterior retraction of the left lobe of the liver
anteriorly is required. Many types of retraction devices are available
that work sufficiently well. Most importantly, they should be strong
enough to retract large, heavy livers and not traumatize the liver in the
process. We use a 5-mm-diameter endoflex retractor that assumes a
triangular configuration when tightened. The retractor is usually held
stationary by means of an external holding device attached to the OR
table (Mediflex Universal Single Flexarm System). For extremely large
livers, two retractors may be necessary.

7. Laparoscopic instruments: The hand instruments are available with
many different features and preferences. In general, for all our hand
instruments, we prefer an in-line (as opposed to a pistol grip), ratch-
eted (optional) handle with finger-controlled rotation of the shaft.
Many instruments are available in extralong lengths for superobese
patients. Atraumatic graspers, crocodile graspers, Babcock graspers,
bowel clamps, and scissors make up the essential hand instruments. 
A suitable clip applier, either disposable or reusable, is used to secure
hemostasis; these are available in 5-mm- and 10-mm-diameter 
sizes.

8. Endoscopic linear stapler: An endoscopic linear stapler that generates
at least two rows of staples on each side of the transected tissue is 
an extremely important instrument required for laparoscopic gastric
bypass. It can be used to transect hollow viscera, divide highly vascu-
lar tissue (i.e., mesentery), and create an anastomosis. We use a 12-
mm-diameter disposable linear stapler that applies two triple rows of
staples before dividing the tissue with an advancing knife. The stapler
is fired by repeated compression of the handles after disengaging the
safety device/button on the shaft. The stapler can be fired multiple
times (25) using disposable cartridges of various lengths (30mm, 
45mm, 60mm) containing staples of various heights (2.0mm, 2.5mm,
3.5mm, 4.8mm) for use with varying tissue thickness. A finger-
controlled knob can rotate the shaft of the stapler. Some staplers come
with cartridges that can reticulate at 45° angles.

9. Circular stapler: An endoscopic circular stapler can be used to create
the gastrojejunal anastomosis (end to end or end to side). The circu-
lar staplers on the market today create a double, circular row of staples
with varying diameter sizes (the most commonly used stapler diame-
ters for bariatric surgery are between 21 and 25mm). For the gastro-
jejunal anastomosis, we prefer the 21-mm-diameter size resulting in a
stoma diameter of approximately 12–14mm. The endoscopic circular
staplers can be inserted directly through a dilated port site or through
a large trocar. Various methods of anvil insertion into the gastric pouch
have been devised, including insertion through a gastrotomy or in-
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sertion through the mouth and guided into the pouch through the
esophagus using a pull-wire. The later technique requires a flexible
endoscope, snare, and a pull-wire.

10. Other hand instruments: Conventional endoscopic suturing technique
using standard laparoscopic needle drivers and sutures are suitable for
laparoscopic bariatric surgery. Alternatively suturing devices such as
the Endostich (United States Surgical) may be employed to facilitate
endoscopic suturing. The 10-mm-diameter, disposable Endostich 
utilizes a double-pointed shuttle needle with the thread mounted at 
the center of the needle. Double-action jaws allow the needle to be
passed back and forth by squeezing the handle and maneuvering the
toggle switch. We use the Endostich during the gastric bypass for
approximating the bowel for the enteroenterostomy and for oversewing
the gastrojejunostomy (two-layer closure). An effective and reliable
suction/irrigation instrument is critical to keep the surgical field 
clear of pooling blood and the abdominal cavity free from smoke and
vapor.

11. Energy sources for coagulation and cutting: Standard unipolar or
bipolar electrocautery can be used for hemostasis and dividing tissue.
For extremely vascular tissue such as mesentery, alternative energy
sources such as ultrasonic coagulation may be more suitable. The 
Harmonic Scalpel (Ethicon Endosurgery) and the Ultrasonic Shears
(United States Surgical) are ultrasonically activated instruments that
provide excellent hemostasis while eliminating the problem of elec-
trical arc injury associated with unipolar electrocautery. The instru-
ments have a stationary jaw and a blade that vibrates at a frequency
of 55,000Hz. The mechanical action denatures collagen, forming a
coagulant that instantly seals small blood vessels. Although heat is
generated in the tissue through friction, the lateral spread of thermal
energy is minimal (1–2mm) as compared to electrocautery. Another
reliable means of securing hemostasis and dividing mesentery and
other tissue (but not bowel) is with the Ligasure Instrument (Valley
Lab), which provides hemostasis via bipolar electrocoagulation and
then cuts the tissue in question with a built-in knife. This device comes
in both a 5-mm and a 10-mm size. During gastric bypass surgery, the
authors employ an ultrasonic scissors that is used for dissection, espe-
cially along the lesser and greater curves of the stomach for gastric
pouch creation. It is also used to make enterotomies in the stomach
and small intestine for stapler insertion and for creating the window
through the transverse mesocolon.

12. Flexible endoscope: We routinely use a flexible gastroscope at the
completion of the gastric bypass procedure to examine the gastrojeju-
nal anastomosis. After submerging the anastomosis under water, we
institute intraluminal insufflation and look for air leaks. The endoscope
is also useful in assessing the size and patency of the anastomosis 
as well as to examine for bleeding and viability of the gastric pouch.
To facilitate the simultaneous use of endoscopy and laparoscopy, we
prefer the use of two camera systems; one each for the laparoscope
and endoscope. Both camera systems are fed through a digital mixer
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so that both images are displayed on the same monitor as a “picture-
in-picture” format.

C. Patient Positioning for Gastric Bypass

Laparoscopic gastric bypass is typically performed on patients who weigh
from 250 to more than 600 pounds and may require up to 3 to 5 hours to com-
plete. Morbidly obese patients are particularly vulnerable to position-related
injury because of their size; thus, the number one rule in positioning is to provide
a safe and stable platform and environment. The second rule is to use position-
ing to provide optimal exposure.

1. Operating table: Patient positioning for laparoscopic gastric bypass
(LGBP) begins with an appropriate operating room table that can
accommodate the needs of the bariatric patient. Not only must it have
the capacity to support superobese patients up to 350kg but it must
also provide the steep tilt and rotation required in laparoscopy to gain
adequate exposure. Table width must also be adequate to handle
various body shapes. Tables with electric motors as opposed to hand
cranks are highly recommended to facilitate position changes.
Although it is possible to perform minimally invasive morbid obesity
surgery on some standard operating tables (500-lb maximum for
most), if available, it is advised that a specialized table be used for
obese patients. These tables can accommodate patients who weigh 
800 lb. The acquisition of such tables is logical if these cases are to be
done regularly. Some table models can be controlled by the surgeon
via voice activation; this feature is particularly desirable because it
allows the surgeon to rapidly change table positions without relying
on other operating room personnel. Important bed accessories include
footboards, straps, and padding to safely secure the patient to the bed
and prevent pressure injuries. Patient transfer accessories such as air
transport mats can greatly aid the transfer of even the largest patients
to and from the operating table.

2. Patient position: (see Figures 9.1.1, 9.1.2) Most minimally invasive
bariatric experts utilize one of two patient positions for both bypass
and gastric banding: either the supine position or the supine position
with the legs abducted on straight leg boards (the so called “French
position”). The modified lithotomy position is not recommended. The
authors utilize the supine position with the legs together. Regardless
of which position is chosen, it is mandatory that well-secured and
padded footboards be employed. Leg straps as well as waist straps are
used to secure the patient to the table. These measures will help prevent
the patient from sliding down the table when placed in the reverse
Trendelenburg position or when turned from side to side. The patient’s
weight should be evenly distributed on the table without elements of
the torso or limbs “hanging over the side.” A urinary catheter is then
inserted, and an electrocautery grounding pad is placed, usually on the
anterior thigh. Before prepping and draping, all “pressure points”
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especially alongside the arms, hands, feet, and head should be exam-
ined and padded appropriately to avoid pressure or nerve injuries. A
stationary retractor-holding device is often attached to the table and
can be used to secure the liver retractor throughout the operation. It
must not be in direct contact with the patient’s skin to avoid pressure
injury or electrocautery conduction.
a. Sequential pneumatic compression devices (SCDs) and deep vein

thrombosis prophylaxis: SCDs are placed around the calves and

Figure 9.1.1. Operating room setup. Patient and operating room positions for
laparoscopic band and laparoscopic gastric bypass. Inset shows footboard.
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thighs preoperatively. They are used throughout the anesthetic
induction and the operation. SCDs, along with perioperative, 
low-dose heparin or low molecular weight heparin, are highly 
recommended to prevent venous thrombosis and pulmonary
embolus, which is a rare but potentially fatal complication of
morbid obesity procedures.

b. Arm positioning: The authors, most often, place the arms in the
abducted position on carefully padded armboards (Figure 9.1.1).
Alternatively, the right arm may be adducted or “tucked” along
the patient’s right side. This allows the surgeon to stand near the
patient’s right shoulder to perform the jejunojejunostomy in the
midabdomen. A metal or plastic limb holder or “sled” may be
required to secure the arm at the side.

3. Dispersement of equipment in room: Figure 9.1.1 shows the arrange-
ment of the equipment, patient, surgeons, and staff. The anesthesia
machine and equipment are in the usual position at the head of the
table. One of the laparoscopic monitors is placed off the patient’s left

Figure 9.1.2. Alternate position of patient with legs abducted and/or flat leg
boards.
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shoulder while the second is positioned in a similar position on the
right side. The table holding the surgical instruments is at the foot of
the table to the patient’s right side. The scrub nurse or technician stands
to the right of the patient. If the supine with legs adducted position is
used, then the authors suggest that the mayo stand be placed over the
patient’s lower legs. If the legs are abducted then the mayo stand will
be off to the right side.

4. Suggested positioning of surgeons: If the supine position with legs
adducted is used, the surgeon stands on the patient’s right side adja-
cent to the operating technician while the first assistant and second
assistant (camera operator) stand on the patient’s left side. If the legs
are placed in the abducted position then the surgeon may stand
between the legs and the surgical assistants stand one on each side of
the patient; the scrub nurse or technician in this scenario is also off to
the side and toward the foot of the table. Patient size may be a limit-
ing factor with the French approach as there may be limited space
between the legs.

D. Conclusion

It is of paramount importance that the surgeon carefully consider both the
OR setup as well as the patient’s position on the operating table. Careful atten-
tion to numerous details such as the use of footboards, securing the patient to
the table, and the padding of the patient is mandatory, especially in this patient
population. Poor planning and positioning may necessitate time consuming and
cumbersome setup and positioning adjustments during the operation.

It is also necessary that the surgeon review with the OR staff the equipment,
instruments (both reusable and disposable), staplers, and tissue-cutting devices
that will be or might be required during the case. Failure to do this will likely
lengthen the operation and/or jeopardize the safety of the operation.
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9.2. Minimally Invasive Procedures for
Morbid Obesity: Port Placement
Arrangements

Marc Bessler, M.D.
Charles Cappandona, M.D.

A. General Considerations

1. Port placement arrangements for two different procedures for morbid
obesity are described in this section; laparoscopic Roux-en-Y gastric
bypass and laparoscopic adjustable gastric banding.

2. Please see the preceding chapter for the details concerning the oper-
ating room setup and patient positioning options.

3. The author of this section prefers the supine position with both arms
extended and with the legs placed on foot/leg boards (stirrups are not
used or recommended) for both procedures. Each of these procedures
can be done with either the footboards (and thus the legs) together or
with the footboards apart in the abducted position. The author prefers
to keep the legs together for both the gastric bypass and the banding
operation. Some surgeons prefer the abducted position. Venodyne
stockings are used for all cases as well.

4. The table is placed in steep reverse Trendelenburg position for both
procedures.

5. Local anesthesia is injected into all wounds before incision.
6. The author places a Foley catheter for the gastric bypass procedure but

not for the gastric banding operation.
7. The section author recommends the use of bladeless trocars although

obviously other types of ports and trocars can be used.
8. Perioperative intravenous antibiotics and subcutaneous heparin (5000

units) are given before the start of the case.
9. The author prefers a 10-mm, 30° laparoscope for this procedure but

also uses a 5-mm, 30° laparoscope early in the case.
10. The precise positions for each of the ports will be determined by the

patient body habitus, the location and size of the stomach, and the liver
dimensions.
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B. Laparoscopic Roux-en-Y Gastric Bypass
(Handsewn Gastrojejunostomy)

1. Port arrangement A (Figure 9.2.1)
a. A 5-mm incision is made immediately below the left costal

margin in the midclavicular line, a Veress needle is introduced
into the peritoneal cavity, and the abdomen is insufflated to a pres-
sure of 20mmHg.

b. A 5-mm port is placed just below the right costal margin near the
midclavicular line.

c. A 5-mm, 30° laparoscope is then inserted and proper placement
of the Veress needle confirmed. The remainder of the ports are
placed under direct visualization via the laparoscope.

d. Next, the Veress needle is replaced with a blunt 5-mm port.
e. A 10-mm port that is mainly used for the camera is placed just

to the left of the midline 18cm below the xiphoid process. At 
this point, the 5-mm scope is exchanged for a 10-mm, 30° laparo-
scope that is used for the remainder of the case.

f. A 5-mm port is placed in the left midabdomen, just lateral to the
rectus muscle.

g. A 12-mm port is placed in the right midabdomen. It is via this
port that the stomach is stapled. If a stapler with a long shaft,

Figure 9.2.1. Laparoscopic Roux-en-Y gastric bypass (port scheme A).
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which will reach further, is available then this port is placed just
lateral to the rectus muscle. If a standard length stapler is to be
used then this port should be placed within the rectus muscle so
that the stapler will reach the proximal stomach.

h. A 5-mm subxiphoid incision is made just to the left of the falci-
form ligament through which the Nathanson liver retractor is
placed to retract the left lobe superiorly and anteriorly (no port is
placed in this location).

i. After all the ports have been placed, the insufflation pressure is
lowered to 15mmHg.

j. The surgeon and the cameraperson stands on the patient’s right
side while the first assistant stands on the patient’s left side.

2. Port arrangement B (Dr. William B. Inabnet’s scheme) 
(Figure 9.2.2)
a. This surgeon prefers the Optiview System (Ethicon) for place-

ment of the first port, 10mm in size, about 15cm below the
xiphoid process, just to the right of the midline. This port is used
mainly for the camera. (An alternate approach is to place a Veress
needle via a transverse incision made in the left upper quadrant
about 2–4cm below the costal margin overlying the lateral
portion of the left rectus muscle. Once the pneumoperitoneum
has been established, the camera port, in the same location as
above, is then placed in a blind fashion. The Veress needle inser-

Figure 9.2.2. Alternate port scheme for gastric bypass (port scheme B).
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tion site, in this case, is the site used for the left upper quadrant
12-mm port.)

b. The remainder of the ports are placed under direct visualization.
c. A 5-mm subxiphoid incision is made just to the left of the falci-

form ligament through which the Nathanson liver retractor is
placed (no port placed in this location).

d. A 5-mm port is placed just beneath the left costal margin, usually
well lateral to the rectus border (at least four fingerbreadths away
from the 12-mm left upper quadrant port).

e. A 12-mm port is placed in the right upper quadrant through the
rectus muscle about 2–4cm from the costal margin.

f. A 5-mm port is placed in the left lower quadrant, just to the left
of the midline, usually 1–4cm below the umbilicus. This port is
used to construct the jejunojejunostomy. In patients with 
very lengthy abdominal walls this port would best be positioned
several centimeters above the umbilicus.

g. If the Optiview System (Ethicon) was used to place the first port,
then the left upper quadrant intrarectus 12-mm port will also need
to be inserted, usually 2–4cm below the costal margin, as shown
in the figure.

3. Brief description of procedure
a. Dissection is begun on the lesser curvature about 4–5cm distal

to the gastroesophageal junction and posteriorly. Several firings
of a linear stapler are required to transect the stomach from this
point toward the angle of His, leaving a 10- to 15-cc proximal
gastric pouch.

b. The small bowel is next transected at a point 75cm from the 
ligament of Treitz using a linear stapler. A stapled side-to-side
enteroenterostomy is fashioned 150cm distal from this site. The
mesenteric defect is closed with a running nonabsorbable suture.

c. A window is then made in the transverse mesocolon to the left
of the middle colic artery and the free stapled end of jejunum,
the Roux limb, is brought up to the gastric pouch in a retrocolic,
retrogastric position.

d. There are numerous ways to perform the gastrojejunostomy: a cir-
cular stapled EEA-type (End to End Anastomosis) anastomosis, a
stapled side-to-side anastomosis, or a handsewn anastomosis. The
author prefers a two-layer handsewn end of stomach to side of
jejunum anastomosis that is performed over a 10-mm gastroscope
passed transorally through the gastrotomy and the jejunostomy
after the back wall of the anastomosis has been completed. After
placement of a running continuous seromuscular back row with an
absorbable suture, a size-matched enterotomy and gastrotomy is
made. The gastrotomy is made by excising a portion of the gastric
staple line. The second layer consists of full-thickness bites of the
stomach and small bowel and is begun posteriorly, after which the
anterior aspect is completed. An absorbable suture material is used
for this running continuous layer. Following the completion of this
full-thickness layer, the gastroscope is then passed from the
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stomach into the small bowel. Then, an anterior inverting sero-
muscular continuous row of absorbable sutures is placed.

e. After confirming anastomotic integrity with the saline immersion
test, the transverse mesocolic window and Petersen’s space are
closed with interrupted and running nonabsorbable sutures,
respectively. The fascial defects of all ports greater than 5mm in
size are closed. All ports and the liver retractor are removed. All
skin incisions are closed in a subcuticular fashion.

C. Laparoscopic Adjustable Gastric 
Banding Procedure

1. Port placement scheme A (Figure 9.2.3)
a. A 5-mm incision is made just below the left costal margin in the

midclavicular line and a Veress needle is introduced into the peri-
toneal cavity, after which the abdomen is insufflated to a pressure
of 20mmHg.

b. A 5-mm port is next placed through an incision immediately
below the right costal margin in the anterior axillary line.

c. A 5-mm, 30° laparoscope, which is used for the entire case, is
then inserted and the position of the Veress needle confirmed. The
Veress needle is then replaced with a 5-mm port.

Figure 9.2.3. Port scheme A for laparoscopic adjustable gastric banding.
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d. A 15-mm port is placed in the left upper quadrant within the
rectus muscle well cephalad to the level of the umbilicus. This
port should be at least four fingerbreadths from the left subcostal
5-mm port.

e. A 5-mm port is placed in the midright upper quadrant lateral to
the rectus muscle.

f. Last, a 5-mm incision is made in the subxiphoid area just to the
left of the falciform and a Nathanson liver retractor is placed to
elevate the left lobe of the liver superiorly and anteriorly (no port
is inserted at this location).

g. After all the ports have been placed, the insufflation pressure is
lowered to 15mmHg.

h. The surgeon stands on the patient’s right side and the first assis-
tant stands on the left side of the table.

2. Port placement scheme B (Dr. William B. Inabnet) (Figure 9.2.4)
a. This surgeon prefers the Optiview System (Ethicon) for place-

ment of the first port, 10mm in size, about 2–4cm above the
umbilicus just to the left of the midline. This port is used mainly
for the camera. (An alternate approach is to place a Veress needle
via a transverse incision made in the left upper quadrant about
2–4cm below the costal margin overlying the lateral portion of
the left rectus muscle. Once the pneumoperitoneum has been

Figure 9.2.4. Port Scheme B for laparoscopic adjustable gastric banding.
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established, the camera port, in the same location as above, is then
placed in a blind fashion. The Veress needle insertion site, in this
case, is the site used for the left upper quadrant subcostal 5-mm
port.)

b. The remainder of the ports are placed under direct visualization.
c. A 5-mm subxiphoid incision is made just to the left of the falci-

form ligament through which the Nathanson liver retractor is
placed (no port is placed in this location).

d. A 5-mm port is placed in the lower part of the right upper quad-
rant either through the lateral part of the rectus muscle or at the
lateral margin of the rectus just above the level of the umbilicus.

e. A 15-mm port is placed in the right upper quadrant about two fin-
gerbreadths below the costal margin. The precise location of the
port is determined by the size and position of the liver and falci-
form ligament.

3. Brief description of the procedure
a. The operation is begun by mobilizing the angle of His by divid-

ing the attachments of the stomach to the left crus.
b. The hepatogastric ligament is next opened in the clear space. The

peritoneum overlying the most inferior aspect of the right crus is
then incised and a retrogastric tunnel is bluntly dissected to the
angle of His.

c. A 10-mm Lap-Band is introduced via the 15-mm port and the
tubing is grasped by an instrument placed through the retrogas-
tric tunnel and exiting at the angle of His. The tubing and band
are pulled through the tunnel until the end of the tubing can be
placed through the buckle of the band, after which the buckle is
closed just below the level of the gastroesophageal junction.

d. The fundus and anterior wall of the stomach are plicated over the
band with interrupted sutures, starting laterally at the angle of His
and finishing medially near the lesser curvature.

e. The 15-mm port is next removed, the fascial defect closed, and
the skin incision enlarged to accommodate the reservoir for the
band.

f. For either port arrangement, a transverse tunnel through the
abdominal wall is made with a 5-mm trocar that is placed via the
enlarged 15-mm port skin incision and directed to the left side of
the patient. The peritoneal entrance point of the 5-mm trocar
should be about 4cm to the left of the 15-mm port site.

g. Once this tunnel has been created, the tubing from the gastric
band is brought through the tunnel and out the enlarged 15-mm
port skin incision. Next the tubing is secured to the reservoir
(access port) for the gastric band and the excess tubing pulled
back into the abdominal cavity. The access port is then positioned
in a subcutaneous pocket created via the enlarged 15-mm port
site. The access port is sutured to the anterior rectus fascia via
four sutures.

h. The remaining ports and liver retractor are removed and incisions
are closed in the usual fashion.
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10.1. Patient Positioning and
Operating Room Setup for
Laparoscopic Treatment of
Gastroesophageal Reflux Disease

Dennis Blom, M.D.
Jeffrey H. Peters, M.D.

A. Room Setup

1. The two body positions that are utilized for minimally invasive 
gastroesophageal reflux disease (GERD) procedures and which are
described in this chapter are the modified lithotomy and the supine
position.

2. The laparoscopic equipment is set up the same way for both positions.
The two video monitors are positioned at the head of the operating
table on either side of the anesthesiologist (Figures 10.1.1, 10.1.2).

3. Standard laparoscopic equipment is needed. This equipment can be
housed within ceiling-mounted adjustable columns in specifically
designed laparoscopic operating rooms or on mobile units that can be
moved between different standard operating rooms.

4. A suction/irrigation system, monopolar cautery, harmonic scalpel, or
other energy source facilitate the operation.

5. Given the increased manpower needed to perform laparoscopic antire-
flux procedures (surgeon, first assistant, camera holder, scrub nurse/
technician), there is much interest in and development of robotic 
assistants and adjustable table-mounted retractors and retractor
holders. Several voice-controlled camera holders are now commer-
cially available. These devices can reduce the need for extra assistance
and may, in some settings, better serve the surgeon by performing
repetitive, tedious tasks without fatiguing and with less motion 
artifact.

6. The authors routinely use intermittent antiembolic compression
devices on both lower extremities, regardless of patient position, to
improve venous return and to decrease the chances of deep vein throm-
bosis.

7. A urinary catheter is routinely placed after the induction of general
anesthesia.

8. Securing the patient to prevent slippage off the table is particularly
important given the 20° to 45° incline of the operating table, especially
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if the patient is obese. A number of different methods can be used to
secure the patient in position.

9. A pelvic extension can be placed at the caudal end of the OR table,
padded and tilted upward to act as a stop. It is far enough forward so
that it does not interfere with the surgeon standing between the legs
and provides excellent security against slippage.
a. Similarly, kidney rests can be attached to the sides of the OR

table, padded, and placed against the buttocks to prevent the hips
from sliding downward.

b. Another option is to use a “bean bag,” which is placed under the
patient; then, suction is applied to the bag. The bean bag forms
a mold of the patient and helps secure the position.

c. Alternatively, and probably least secure, is the use of a gel roll
secured to the table, usually with tape, just below the patient’s
coccyx. Commercially available thigh straps that are designed to

Figure 10.1.1. Operating room setup with patient in modified lithotomy posi-
tion. The scrub nurse and the tables holding the operating instruments and tools
would be located at the foot of the patient or just off to the side of either the left
or right foot.
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Figure 10.1.2. Operating room setup with patient in supine position. The scrub
nurse and the tables holding the operating instruments and tools would be located
at the foot of the patient or just off to the side of either the left or right foot.

94 D Blom and J H Peters

hold the patient from sliding downward off the table may also be
used.

d. In conjunction with one or several of the above measures to
secure the abdominopelvic region, the chest should also be
secured. Straps or tape can be placed across the padded thorax,
out of the operative field, provided all potential pressure areas,
such as the elbows and hands, are properly padded. An upper
body convection heat device may be used to keep the patient
warm throughout the procedure.
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B. Patient Positioning

1. Several options exist for patient positioning during the performance
of laparoscopic antireflux procedures.
a. Most surgeons place the patient in a modified lithotomy 

position, with 20° to 45° of reverse Trendelenburg or with the
patient’s thorax elevated in a Fowler’s position (Figures 10.1.1,
10.1.2). This incline allows the abdominal viscera, specifically the
transverse colon and small bowel, to fall downward toward the
pelvis out of the visual and operative field.

b. The patient’s arms may be padded and tucked at his sides, or
abducted 90° on arm boards.
i. The lower extremities are abducted either on a specialized

fracture table or placed in stirrups with the hips and knees
slightly flexed. Care must be taken not to flex the hips more
than approximately 20° so that the thighs lie in the same plane
as the anterior abdominal wall. Excess flexion will hinder the
free movement, especially downward, of the external portions
of the instruments in the lower ports (Figure 10.1.3).

ii. When using stirrups, each of the lower extremities should
be placed into the stirrups at the same time to prevent hip
and back injury. Each knee should be placed in line with the
contralateral shoulder. Care should be taken to avoid exces-
sive pressure on the portion of the calf that is in contact with
the stirrup. Nerve injury or pressure necrosis can result 
if the leg is improperly positioned. The lower legs can be
secured in the stirrups in several ways:
1. Velcro straps.
2. Strips of broad cloth tape placed over folded towels that

are placed over the anterior lower leg.
3. Ace bandages that are wrapped around both the leg and

the stirrup.
iii. The surgeon stands between the patient’s legs, allowing a

coaxial approach to the operative field, with the operative
field and video monitors in his line of vision. The surgeon
should be free to use both hands for dissection and suturing.
This position allows better triangulation of the laparoscopic
instruments and is a more ergonomically comfortable and
natural position.

iv. The first assistant stands to the patient’s left and the camera
operator to the patient’s right.

v. The scrub nurse/technician is then free to stand to either the
surgeon’s right or left depending on surgeon preference and
special considerations.

c. Alternatively, the patient may be placed supine in a 20° to 45°
reverse Trendelenburg position (see Figure 10.1.2). This position
may be necessary in patients whose legs cannot be abducted 
and in those in whom, despite abduction of the legs, there is not

WHE10  6/16/2005  2:12 PM  Page 95



96 D Blom and J H Peters

Figure 10.1.3. Side view of patient in modified lithotomy and reverse Trende-
lenburg position.

enough room for the surgeon to stand between the legs because
of the table and/or equipment.

i. The monitors and the other equipment are positioned the
same as for the modified lithotomy position.

ii. The surgeon performs the operation from the patient’s right
side. In this location the surgeon loses the advantages of a
coaxial approach.

iii. The first assistant and the camera operator stand on the
patient’s left.
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10.2. Port Placement Arrangements
for Gastroesophageal Reflux
Disease Surgery

Jorge Cueto-Garcia, M.D.
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A. Introduction

1. A total of four different port arrangements for gastroesophageal reflux
disease (GERD) procedures are presented and briefly described in this
chapter.

2. Positioning: As mentioned in the previous chapter, either the supine
or the modified lithotomy position can be used for minimally invasive
GERD procedures. The authors of this chapter recommend the modi-
fied lithotomy position. The so-called European position allows the
surgeon to stand between the legs and provides excellent frontal vision
for antireflux procedures. This position can also be used for car-
diomyothomy, vagotomies, placement of the adjustable gastric band,
reoperations in the esophageal hiatus, etc.

3. OR table: As for other advanced laparoscopic procedures, it is impor-
tant that the operating table permit the patient to be placed in steep
Fowler’s position (reverse Trendelenburg) as well as to allow sharp
lateral angulation (“airplaning”) to provide adequate exposure.

4. Establishment of pneumoperitoneum: Regardless of which specific
port arrangement is used, the pneumoperitoneum can be established
through one of the epigastric port sites with a Veress needle unless
there has been previous open abdominal surgery, in which case the
initial puncture is done in the left upper quadrant. The authors rec-
ommend infiltration of the trocar sites with 2% lidocaine with epi-
nephrine (2–3mL) to decrease postoperative pain as well as to limit
the metabolic response to trauma [1].

5. Although most other advanced laparoscopic procedures make use of a
periumbilical port, this position is not often used in GERD operations
because of the long distance between this site and the esophageal hiatus.
Most instruments cannot reach the latter easily through a port at the
umbilicus. One exception to this is in the pediatric patient in whom the
periumbilical area is usually used to insert a 5- or 10-mm trocar.

6. Intrarectus ports: Most of the port arrangements presented in this
chapter call for the placement of one or several ports through the rectus
muscle. For GERD procedures it is usually necessary to make use 
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of such ports. It is important to avoid placing these ports too lateral
within the rectus muscle in order to prevent an injury to the epigastric
vessels.

B. Port Placement 1

1. It is advised that the patient be placed in the modified lithotomy posi-
tion (see Figure 10.1.1) and that the surgeon stand between the
patient’s legs.

2. The initial trocar (5 or 10mm) is placed 4–5cm above the umbilicus
and 3–4cm to the right of the midline (intra-rectus) in a patient with
average build (middle body drawing of Figure 10.2.1). Subsequently,
this port is used for instruments held in the left hand of the surgeon.

3. A 5- or 10-mm laparoscope (a 30° is recommended) is introduced and
a complete examination of the abdominal cavity is carried out. The
remaining trocars are then placed under direct visualization.

4. A 5- or 10-mm port is next inserted just below the costal margin, in
the midline or 2–3cm to the left of the midline. This port will be used
mainly for the laparoscope.

5. In the right upper quadrant just a few centimeters below the costal
margin in the midclavicular line, a 5- or a 10-mm trocar is inserted
that will be used for the liver retractor.

6. In the left upper quadrant, a few centimeters below the costal margin,
in the midclavicular line, a 5-mm port is placed. A retractor is placed
through this port and used to provide exposure of the gastroesophageal
area.

7. The last port, 5 or 10mm in size, is inserted through the left rectus
muscle in the left upper quadrant at the level of the initial trocar and
will be used for the right hand of the surgeon.

8. This arrangement provides for a comfortable, ergonomic position for
both hands of the surgeon, and has advantages not only for the dis-
section, but also very importantly for suturing the plication [2, 3].

C. Port Placement 2

The following is a description of an alternative port arrangement that has
been shown to be successful [4] (Figure 10.2.2).

1. This port placement puts the laparoscope lower in the abdomen, just
cephalad and to the left of the umbilicus.

2. The surgeon’s hands work through ports placed higher on the abdomen.
The left hand controls an instrument through a 5-mm subcostal (or sub-
hepatic, depending on size of the liver) port just to the right of the
midline, and the right hand controls an instrument through a 5-mm sub-
costal port in the left upper quadrant lateral to the rectus muscle.
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Figure 10.2.1. Port arrangement 1 for antireflux surgery. Depending on the body habitus of the patient, the surgeon’s prefer-
ence, and the available equipment, either 5- or 10-mm trocars can be used.
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Figure 10.2.2. Port arrangement 2 for gastroesophageal reflux disease (GERD) procedures. (Suggested by A.E. Cuschieri [4].)
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10.2. Port Placement Arrangements for GERD Surgery 101

3. The liver retracting and assisting ports for the assistant are in the right
upper quadrant.

D. Port Placement 3

In pediatric patients, because there is less distance between the umbilicus
and the esophageal hiatus, a port at the umbilicus is usually appropriate. Other-
wise, pediatric port arrangements are similar to the arrangements used in adults.
Depending on the size of the patient, 3-mm instruments may be used for all ports
except for the port through which suturing is completed. For suturing, a 5- or
10-mm port may be necessary (Figure 10.2.3).

1. The laparoscope is placed through a port at the umbilicus.
2. The surgeon’s left hand utilizes the ports near the xiphoid process

while the right hand controls instruments inserted via the left subcostal
ports.

3. Liver retraction is accomplished through a port in the right upper quad-
rant; the other assistant works through a port in the lower left upper
quadrant at the lateral edge of the rectus muscle.

E. Port Placement 4

With this placement, the laparoscope and the instruments in the surgeon’s
hands are in the same location as port placement 2.

Figure 10.2.3. Port arrangement 3 (for pediatric, very young, and/or short
patients; five-port scheme). The umbilicus is used for one of the trocar sites. The
trocars used can be 3, 5, or 10mm in diameter.
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1. The laparoscope is placed through a port placed well superior to and
just to the left of the umbilicus (Figure 10.2.4).

2. The surgeon’s hands control instruments through ports in the upper
abdomen. The surgeon’s left hand controls an instrument through a
port placed below the costal margin just a bit to the right of the upper
midline. Some patients have a large lateral segment of the left lobe of
the liver, requiring that this port be placed somewhat more caudally.
The surgeon’s right hand controls an instrument place through a port
just below the left costal margin in the left upper quadrant.

3. The liver retractor is placed through a port in the right upper quadrant.
4. The assistant manipulates a retractor/grasper placed through the port

in the left midabdomen at the lateral border of the rectus muscle.

F. Placement of Additional Trocars

In very complicated situations such as those of intense periesophagitis [2,
3], obesity, paraesophageal hernia, etc., or when otherwise needed, an additional
trocar may be placed. The purpose of this port is usually to provide better 
exposure.

The location for this additional port will be determined by the nature of the
condition requiring the additional port. It should be placed away from the other
ports, yet provide access for retraction of omentum, liver, stomach, or whatever
is limiting exposure. There is no specific prescribed location for this additional
port. Making use of an added port has proved to be invaluable in many patients.
When an additional procedure is planned, such as a cholecystectomy (8% in our
series [2, 3]), the right upper quadrant port is placed more laterally and an extra
3- or 5-mm trocar is placed in the right anterior axillary line to provide traction
of the fundus of the gallbladder. Vagotomy usually can be done with the arrange-
ment already described.

G. Reoperations in the Esophageal Hiatus

Reoperations of the esophageal hiatus are being performed more frequently.
If the previous procedure was laparoscopic, the initial puncture can be tried with
the Veress needle in the umbilicus. Otherwise, it is best to insufflate via a left
upper quadrant insertion site. After a careful inspection of the abdomen the
extent and severity of the adhesions is evaluated. With careful and diligent blunt
and sharp dissection using the bipolar electrocautery or the harmonic scissors,
the areas selected for the placement of the trocars are carefully cleared of adhe-
sions. Special care must be taken to avoid injury to the transverse colon. Among
23 reoperations for failed GERD procedures, there have been no conversions to
laparotomy.

WHE10  6/16/2005  2:12 PM  Page 102



10.2.
Port P

lacem
ent A

rrangem
ents for G

E
R

D
 S

urgery
103

Figure 10.2.4. Port arrangement 4. This alternative plan for port placement uses four 5-mm ports and one 10-mm port.
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11.1. Minimally Invasive Esophageal
Resection: Patient Position and
Room Setup

James D. Luketich, M.D.
Yaron Perry, M.D.

A. Patient Position and Room Setup

1. Laparoscopic transhiatal esophagectomy
a. Position the patient supine on the operating table (Figure 11.1.1).
b. The surgeon stands on the patient’s right side and the assistant

stands on the left.
c. Another option is to position the patient in the modified litho-

tomy position with the legs extended in stirrups, the hips mini-
mally flexed, and the thighs parallel to the abdomen. The surgeon
can stand between the abducted legs.

d. Whether in supine or modified lithotomy position, the table is
placed in reverse Trendelenburg (20°–30° head up).

e. A video monitor is placed at the head of the table on each side
of the patient.

f. The scrub nurse and the instrument table can be positioned at the
foot of the table or off the left or right foot of the table.

2. Thoracoscopic and laparoscopic esophagectomy
a. Thoracoscopic stage:

1. The patient is intubated with a double-lumen endotracheal
tube for single lung ventilation and positioned in the left
lateral decubitus position (Figure 11.1.2). The patient is held
on the bed using a bean bag and cloth tape. The right arm is
placed on pillows or supported with a bar and an axillary
roll is placed under the left axilla. The position is similar to
that used for a right posterolateral thoracotomy.

2. The surgeon stands on the patient’s right side and the assis-
tant stands on the left.

3. Video monitors are placed on both sides of the head of the
operating table.

4. The middle and upper portions of the esophagus are mobi-
lized with thoracoscopic access through the right chest.

b. Laparoscopic stage:
1. After the thoracoscopic stage has been completed, the

patient is placed in the supine position as for a totally laparo-
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scopic esophagectomy (Figure 11.1.1), to permit the laparo-
scopic portion of the operation.

2. The surgeon stands on the patient’s right side and the assis-
tant stands on the left. The modified lithotomy position is
also an option as described in Section A.3 (above). In this
case, the surgeon may stand between the patient’s legs.

3. The surgical technique is the same as for the totally laparo-
scopic technique except that only the lower esophagus is
mobilized with access through the hiatus because the middle
and upper parts of the esophagus are mobilized using tho-
racoscopy as described above.

Figure 11.1.1. Patient position and operating room setup for laparoscopic tran-
shiatal esophagectomy.
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B. Equipment

a. A double lumen endotracheal tube is essential for the thoracoscopic
portion of the procedure.

b. A liver retractor is necessary for the abdominal portion of the 
procedure.

c. Standard laparoscopic/thoracoscopic instruments (including staplers,
clip appliers, and energy sources) are routinely used for this 
procedure.

Figure 11.1.2. Operating room setup for thoracoscopic stage of thoracoscopic/
laparoscopic esophagectomy.
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Invasive Esophagectomy

James D. Luketich, M.D.
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A. Introduction

Two different minimally invasive approaches to esophagectomy are pre-
sented in this chapter; in both methods the intraabdominal portion of the case is
carried out laparoscopically. The first method, the transhiatal approach, avoids
entry into the chest; in this case the operation is completed via a neck incision.
In contrast, the second method calls for part of the case to be completed via tho-
racoscopic means. Regardless, a single port arrangement suffices for the trans-
abdominal portion of both the transhiatal and the thoracoscopic/laparoscopic
esophagectomy.

B. Port Placement 1: Laparoscopic 
Transhiatal Esophagectomy

1. Port placement arrangement
a. Five abdominal ports should be placed (Figure 11.2.1).
b. The initial port (5 or 10mm) is placed cephalad and to the left of

the umbilicus after the abdomen has been insufflated with a
Veress needle at this site. This port is used for the laparoscope.

c. An assistant’s port (5 or 10mm) is introduced at the costal margin
lateral to the rectus abdominus muscle on the left.

d. A 5-mm port is placed on the right side in the anterior axillary
line just below the costal margin. This port is used for a 5-mm
liver retractor to hold the lateral segment of the left lobe of the
liver anteriorly and cephalad. This step will provide exposure to
the esophageal hiatus.

e. Another 5-mm port is placed at the lateral edge of the right rectus
abdominus muscle just caudal to the costal margin. This port is
used by the surgeon’s left hand.

f. A 12-mm port is placed superior and to the right of the umbili-
cus. This port is used by the surgeon (right hand) and must be 
12mm to accommodate the linear stapler.
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thoracoscopic/laparoscopic esophagectomy (five ports).
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2. Brief description of procedure: The procedure includes the following
parts:
a. Mobilize the stomach by dividing the short gastric arteries, the

left gastric artery, and the greater and lesser omentum.
b. Kocherize the duodenum.
c. Mobilize the esophagus through the hiatus.
d. Make a neck incision to remove the esophagus, pull the stomach

through the mediastinum, and create an anastomosis between the
pharynx or proximal esophagus and the fundus of the stomach.

B. Port Placement 2: Combined Thoracoscopic
and Laparoscopic Esophagectomy

1. Port placement
a. Thoracoscopic portion (Figure 11.2.2)

i. Four thoracic trocars are introduced. The camera port (5 or
10mm) is placed at the seventh intercostal space at the
midaxillary line.

ii. A 5-mm port for the ultrasonic shears is placed at the eighth
or ninth intercostal space, 2cm behind the posterior axillary
line.

iii. One 5-mm port is placed behind the tip of the scapula.
iv. An additional 5-mm port, for a retractor, is placed in the

fourth intercostal space at the anterior axillary line.
v. Next, a single retracting suture, 0-surgitek (US Surgical), is

placed in the central tendon of the diaphragm and brought
out of the inferior, anterior chest wall through a 1-mm skin
nick using a suitable port closure device (suture passer).

b. Laparoscopic Portion
i. After the thoracoscopic portion of the case has been com-

pleted, the patient is repositioned into the supine position.
ii. Next, five abdominal ports are placed on the anterior abdom-

inal in the same locations as described for transhiatal
esophagectomy (see Figure 11.2.1).
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Figure 11.2.2. Port arrangement for the thoracoscopic portion of the combined
thoracoscopic/laparoscopic esophagectomy. Ports are placed through the chest
wall as described in text. None are placed below costal margin.
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12.1. Hernia Repair: Patient
Positioning and Operating 
Room Setup

David S. Thoman, M.D.
Edward H. Phillips, M.D.

A. Room and Equipment Setup

1. Inguinal hernia repair
a. An adjustable operating table capable of Trendelenburg position-

ing is required.
b. A movable cart with the following equipment is placed at the

patient’s feet:
i. Large color monitor

ii. Processing unit for camera
iii. Light source
iv. Insufflator
v. Video cassette recorder (optional)

vi. Color printer (optional)
c. The monitor should be at a comfortable height facing the patient.
d. The camera cord, light cord, and insufflation tubing are fastened

to the drapes at the patient’s knees and run directly to the instru-
ment cart.

e. The electrocautery unit and suction are best placed near the head
and brought off either side. This allows the surgeon and assistant
to change sides without negotiating cords and tubing.

f. A mayo stand with instruments is placed over the patient’s 
lower legs and appropriately adjusted for Trendelenburg 
positioning.

g. Basic instruments:
i. 30° 10-mm or 5-mm laparoscope

ii. Veress needle, Hasson cannula, or an optical nonbladed
trocar

iii. Dissecting balloon (totally extraperitoneal approach only)
iv. Fine laparoscopic grasping forceps with electrocautery

potential
v. Blunt locking atraumatic graspers

vi. Laparoscopic scissors
vii. Long laparoscopic needle for local anesthetic injection

viii. Hernia mesh stapler
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ix. One or two sheets of permanent mesh
x. Three working ports (diameter based on technique)

2. Incisional hernia repair
a. Monitor position will vary based on hernia location and size.

Likely to require repositioning during case because mesh must be
anchored or sutured circumferentially.

b. The position of the surgeon, first assistant, and cameraperson (if
utilized) about the table will also vary during the case.

c. Supine position again is utilized.
d. Foley catheter is selectively used.
e. As explained in next chapter, the number of ports required will

vary.

B. Patient Preparation and Positioning

1. All patients should have had nothing to eat or drink for at least 6 hours
before induction of anesthesia.

2. Bowel preparation may be considered for patients with multiple prior
abdominal procedures but is generally not necessary.

3. Venous thromboembolism prophylaxis is not routinely used, although
some surgeons routinely use pneumatic compression boots or subcu-
taneous heparin. There is little available information; however, the 
risk seems to be minimized with the short operative time and the
liberal use of Trendelenburg. Patients at high risk may benefit from
prophylaxis.

4. The patient voids before surgery, making routine bladder catheteri-
zation unnecessary unless there are bilateral hernias.

5. Nasogastric drainage is unnecessary, unless peritonoscopy is per-
formed and gastric dilatation is present.

6. A first-generation cephalosporin, or equivalent, is given 30 minutes
before incision.

7. The supine position is uniformly utilized for inguinal and incisional
hernia repair. It is important to pad all bony prominences.

8. The arms should be padded and tucked at the sides if possible.
9. A retaining strap is placed at the midthigh level.

10. The abdomen is shaved from umbilicus to pubis.
11. An electrocautery grounding pad is placed on the patient away from

the field.
12. Antiseptic skin preparation of the entire abdomen, genital region,

and upper thighs is performed, in case scrotal manipulation is 
necessary.

13. Draping is done to limit the amount of lower abdominal skin exposed.
This helps prevent inadvertent contact of the mesh with skin before
implantation.

14. For unilateral inguinal hernias, the operating surgeon stands on the
contralateral side. For bilateral hernias, the surgeon may remain on the
left side or can switch sides (Figure 12.1.1).
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Figure 12.1.1. Typical operating room setup for laparoscopic inguinal hernia
repair (surgeon positioned for a left inguinal hernia repair).
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15. As mentioned, for incisional hernia repair the staff positions around
the table will vary.

C. Selected References
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12.2. Hernia: Port Placement
Arrangements

David S. Thoman, M.D.
Edward H. Phillips, M.D.

A. Transabdominal Preperitoneal (TAPP) 
Repair

1. The optical port (5–10mm) is placed just below the umbilicus in the
midline.

2. Place two additional 10-mm working ports lateral to the rectus sheath
on either side at the level of the umbilicus. (Figure 12.2.1). These may
be used to pass the mesh into the abdomen and to accommodate the
hernia stapler.

3. Alternatively, a 5-mm helical tacker may be used, allowing for 5-mm
lateral ports. The mesh can then be passed blindly through the 10-mm
optical port. There are also data to support not fixing the mesh,
although migration has been observed.

B. Near-Total Preperitoneal Repair

1. Pneumoperitoneum is established with the Veress needle technique,
and an optical port (5–10mm) is placed at the umbilicus.

2. A 10-mm incision is made just superior to McBurney’s point on the
right side of the abdomen. This point corresponds to the site of 
a preperitoneal fat pad commonly located in this position (Figure
12.2.2).

3. A Kelly clamp is then used to dissect through the oblique muscles until
the peritoneum is reached.

4. A large mayo clamp is then used to develop this preperitoneal space,
creating a pathway for a blunt-tipped 10-mm trocar.

5. A blunt grasper and CO2 are used to develop the preperitoneal space
toward the internal ring.

6. The procedure is duplicated on the left side at the mirror-image 
location.

7. The optical port is then repositioned into the preperitoneal space under
direct vision, while the pneumoperitoneum is released.
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Figure 12.2.1. Port arrangement for transabdominal preperitoneal repair (TAPP).
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Figure 12.2.2. Port placement scheme for near-total preperitoneal repair (note that lateral ports are more caudally located than
in the scheme depicted in Figure 12.2.1).
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120 D S Thoman and E H Phillips

Figure 12.2.3A. Port placement scheme for total extraperitoneal repair.

A

C. Totally Extraperitoneal Repair

1. The initial incision is made infraumbilically to accommodate a 10-mm
port. The anterior rectus sheath is opened on the ipsilateral side and
the muscle is retracted laterally to expose the posterior sheath. Stay
sutures may be placed in the anterior fascia to secure the port and limit
CO2 leakage.

2. Dissection is carried toward the symphysis pubis, opening the space
between the peritoneum and the transversalis fascia. This may be done
with a dissecting balloon or manually.

3. Once the preperitoneal space is insufflated, two additional work-
ing ports are placed under direct vision in one of the following
arrangements.
i. A 5-mm port is placed one fingerbreadth above the symphysis

pubis in the midline and a 5- or 10-mm working port is inserted
midway between the 5-mm port and the umbilicus (depending on
the size of the fixating stapler or tacker to be used).

ii. A 5- or 10-mm working port is placed midway between the sym-
physis pubis and the umbilicus (Figure 12.2.3A) (depending on
the size of the fixating stapler or tacker to be used), and a 5-mm
port placed lateral to the rectus on the ipsilateral side (Figure
12.2.3B).

4. As mentioned, a 5-mm helical tacker may be used, or the mesh simply
not anchored or fixed, reducing the minimum number of 10-mm ports
to one.
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Figure 12.2.3B. Continued
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122 D S Thoman and E H Phillips

Brief Operative Description of Inguinal 
Hernia Repair

Regardless of the approach, laparoscopic repair includes the following steps.
1. After access to the preperitoneal space, the preperitoneal space is

developed to a large enough area to accommodate a sizeable piece of
mesh.

2. The preperitoneal dissection includes reduction of the space (direct,
indirect, or femoral).

3. The dissection must include exposure of midline between the rectus
abdominus muscles, Cooper’s ligament, the direct space, the internal
inguinal ring, the gonadal vessels, and either the vas deferens or the
round ligament, and enough space lateral, superior, and inferior to the
internal ring to place mesh.

4. The peritoneum must be dissected away from the gonadal vessels 
sufficiently proximal for the mesh to fit posterior and inferior to the
peritoneum.

5. The mesh is introduced into the preperitoneal space through one of the
10-mm ports.

6. The mesh is often, but not always, fixed with tacks or staples, depend-
ing on surgeon preference.

7. The peritoneum is either closed or allowed to roll up onto the mesh as
desufflation occurs.

D. Ventral Hernia Repair

Port Placement 1

1. The site farthest from the edge of the hernia defect is found on the
right or left lateral abdominal wall. The open Hasson technique is used
to place a lateral 10-mm port midway between costal margin and the
iliac crest. (Figure 12.2.4).

2. On the same side, under direct visualization, two 5-mm ports are
placed, one as far superior and lateral as possible and one inferior and
lateral.

3. Rarely, a fourth 5-mm port is required on the contralateral side.

Port Placement 2

1. A site for entry is chosen as far lateral and superior as possible (Figure
12.2.5). Either the Veress needle technique or Hasson technique may
be used. This may be a 5- or 10-mm port, depending on the size of the
laparoscope to be used.
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Figure 12.2.4. Port placement scheme for ventral hernia repair.
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Figure 12.2.5. Alternate port scheme for ventral hernia repair.
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12.2. Hernia: Port Placement Arrangements 125

2. With laparoscopic visualization, another 5-mm port is placed laterally
and inferior to the defect.

3. After adhesiolysis, two mirror-image ports are placed on the opposite
side of the abdomen, as far lateral to the defect as possible.

4. One of the four ports must be changed to a 10- or 12-mm port for
introduction of the prosthesis. However, the other three ports may be
5mm if the laparoscope is 5mm.

5. This placement allows the use of the camera and tacker on the same
side for tacking the opposite side of the mesh.

Brief Operative Description

1. After establishing laparoscopic access and placing ports, the first
portion of the operation is to complete adhesiolysis between the
viscera and the parietal peritoneum. This step includes reduction of all
contents of the hernia sac.

2. The edges of the defect(s) are identified and marked on the abdomi-
nal wall. The combined size of all the defects is measured and the size
of the mesh is chosen and cut, if necessary.

3. Sutures are placed at 5- to 6-cm intervals around the periphery of the
mesh.

4. The mesh is rolled and placed into the abdominal cavity through the
largest port.

5. The sutures are pulled through the abdominal wall muscles and tied
over a bridge of muscle and fascia (through multiple 1- to 2-mm stab
wounds in the skin).

6. The circumference of the mesh is tacked or stapled to the abdominal
wall at 1-cm intervals between the sutures.
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13.1. Spinal Access Operating Room
Setup and Patient Positioning

Namir Katkhouda, M.D., F.A.C.S.
Sharan Manhas, M.D.

A. Equipment

1. Laparoscope, camera, and imaging equipment
a. Advanced laparoscopic surgery cannot be performed without

excellent instrumentation. This procedure is best performed with
a three-chip digitally enhanced camera.

b. The angle at which spinal surgery is performed is not usually
straightforward, and therefore a 30° (or even 45°) scope is
required to allow adequate visualization.

c. Imaging equipment
i. Fluoroscopic C-arm and fluoroscopy monitor

ii. Radiolucent table (this is required for fluoroscopic guidance
during cage implantation)

iii. Two video monitors
2. Instrumentation: specific laparoscopic equipment required for spinal

surgery
a. Atraumatic graspers (in particular, a needle-nose grasper with an

atraumatic tip is recommended)
b. A 10-mm rotating right-angled dissector with an atraumatic blunt

tip
c. Laparoscopic Kittner dissectors
d. Sharp scissors
e. Medium and large clips
f. Vessel retractor
g. Vessel loops
h. Atraumatic retractor (e.g., five-finger fan retractor)
i. We recommend 5-mm ultrasonically activated shears because

they limit lateral thermal damage
j. A total of five ports

i. Three 10-mm ports
ii. One 5-mm port

iii. One 15- to 18-mm port (for introduction of spinal 
instruments)
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B. Preoperative Preparation

1. Mechanical bowel preparation to decrease bowel distension is optional
2. Foley catheter
3. Orogastric tube

C. Patient Positioning and Operating Room Setup

1. The patient is placed supine on a radiolucent operating table when
operating on the L4–L5 or L5–S1 disk spaces (Figure 13.1.1). The
modified lithotomy position can be used when performing higher-level
spine cases such as L3–L4 or higher (Figure 13.1.2).
a. The patient is either placed on a beanbag or is sufficiently padded

to avoid any pressure injuries.
b. The arms must be placed across the anterior chest to avoid inter-

ference with fluoroscopic imaging of the lumbar spine. The upper
arms remain beside the torso, but the elbows are flexed, and the
forearms are padded and laid transversely across the anterior
chest. A foam pad can be placed between the arms and the chest
as well as between the arms and the tape. It is important that the
tape does not impede chest excursion and that the xiphoid process
remain exposed.

c. A roll is placed transversely under the patient’s lumbar area.
d. Steep Trendelenburg positioning must be used to facilitate ex-

posure of the lumbosacral spine by displacing small bowel from 
the pelvis. The bean bag, stirrups, or tape are helpful in prevent-
ing the patient from sliding. If shoulder pads or shoulder table
braces are used, great care must be used to avoid brachial plexus
injury.

e. The patient’s head should be placed on a foam ring or pad and be
strapped to avoid hyperextension of the neck.

f. The patient must be positioned in such a way that the fluoroscopic
C-arm can rotate around the patient to allow anteroposterior and
lateral X-rays to be taken by the spine surgeon. Specifically, the
patient must be placed on the table so that the lumbar spine is not
overlying the post of the bed. This part of the bed must be free
above and below for passage of the C-arm.

2. The laparoscopic surgeon stands on the right side of the patient facing
the video monitor positioned at the foot of the operating table when
performing L4–L5 or L5–S1 cases.

3. For higher-level spine cases, when the patient is in the modified litho-
tomy position, the laparoscopic surgeon stands between the legs and
views the monitor to the left of the head of the table. Alternatively, if
the patient is in the supine position for cases higher on the spine, the
surgeon should stand on the patient’s right side looking at the left
cephalad monitor.
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Figure 13.1.1. Supine patient position for spinal fusion.
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Figure 13.1.2. Modified lithotomy position for spinal fusion.

4. The spine surgeon stands on the patient’s right side (if right handed)
by the patient’s legs and faces the video monitor and fluoroscopy
machine placed behind the patient’s left shoulder.

5. The assistant (who runs the camera) stands on the patient’s left side
and views the video monitor placed at the foot of the operating table.
The assistant drives the camera and, in rare cases, may work through
an optional port to retract the small bowel if exposure is difficult.
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13.2. Spinal Access Surgery Port
Placement Arrangements

Namir Katkhouda, M.D., F.A.C.S.
Sharan Manhas, M.D.

A. Port Placement

What follows are general guidelines; final selection of port sites is appro-
priately guided by the patient’s anatomic variations. Thus, the surgeon should be
forewarned that the port arrangements presented may need to be modified some-
what to accommodate a given patient. (Figure 13.2.1)

1. A 5- or 10-mm port (depending on size of laparoscope used) is placed at
or just below the umbilicus (for patients with average or large body habitus) via
the Veress needle method or via placement of a Hasson-type port after open
cutdown (for large body habitus below, for petite body above). This will be 
primarily used as the camera port.

2. Two additional 10-mm trocars are next inserted under direct vision 
at the level of the left and right iliac crest just lateral to the border of the rectus
muscle. Care must be taken to avoid the epigastric vessels. These are the oper-
ating ports for the laparoscopic surgeon. These trocars together with the camera
port form a triangular configuration that minimizes “sword fighting” and helps
avoid the “needle knitting” effect. (The availability of 5-mm clip appliers make
it possible to use 5-mm ports instead of 10-mm ports at these locations.)

3. A 15- to 18-mm port is placed in the lower midline after the annulus has
been laparoscopically exposed from side to side. This port is positioned in the
lower midline superior to the bladder and is used for spinal instrumentation. It
is often placed using fluoroscopic guidance to ensure a correct entry angle for
working in the diseased disk space. Its location will be higher for L4–L5 than
for L5–S1.

4. Occasionally, an additional 5-mm port may be needed in the left upper
abdomen for the purpose of introducing an instrument to retract the small bowel
with a fan retractor to provide better exposure of the spine.

5. For higher-level lumbar fusion, such as L3–L4 or rarely L4–L5, it may
be desirable to place the camera port three fingers above the symphysis pubis
and still maintain a triangular arrangement between this port and the lateral
ports. This configuration allows the spinal instrumentation port to be inserted
farther cephalad, even at the umbilicus, if necessary, and thus closer to the spinal
target area.
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Figure 13.2.1. Port placement for spinal fusion.
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B. Brief Description of Exposure Procedure

1. The patient is placed in steep Trendelenburg position. The surgical team
member’s locations about the table have been explained above. Dissection begins
after sweeping the small bowel out of the pelvis. The sigmoid colon with its asso-
ciated mesocolon is elevated and retracted to the left of the patient by the camera
assistant. This exposes the sacral promontory. The sigmoid colon can be tacked
in place by stapling the appendices epiploicae to the abdominal wall or by 
stapling the pericolic fat to the abdominal wall to hold the colon out of the way.
This step can be accomplished with a hernia stapler. Two to three staples are
usually sufficient to provide adequate tension on the mesocolon.

2. The posterior peritoneum is incised longitudinally over the sacral
promontory.

3. The ureters are identified and avoided. The right ureter courses over the
right iliac vessels and can usually be identified via visible peristalsis whereas the
left ureter lies deep to the sigmoid colon in the retroperitoneal space.

4. Monopolar electrocautery should be avoided during the dissection to
avoid injuring the presacral parasympathetic plexus, which can result in retro-
grade ejaculation.

5. Disk exposure is accomplished with a Kittner wand.
6. The middle sacral vessels are isolated, clipped, and divided.
7. The iliac artery and vein (left or right or both) are carefully dissected

and retracted laterally with an endoscopic vascular retractor. The iliac vein rep-
resents the most hazardous part of the operation and should be protected during
the spinal portion of the operation with a dental pledget.

8. At the L4–L5 level the left iliac artery must be formally dissected and
retracted with a vessel loop. The vessel loop can either be held by the grasper
of the camera assistant or exteriorized through a separate small skin incision.
Next, the left iliac vein is exposed. The iliolumbar vein must be ligated to allow
full mobilization of this vein. An alternative is to dissect the artery and vein as
described before and then retract both vessels to the right medially in the event
of a low bifurcation to expose L4–L5. To expose higher lumbar levels, the lumbar
arteries and veins are exposed at the left side of the aorta and ligated. The big
vessels are then retracted medially.

9. The dissection space should be large enough to allow the spinal surgeon
to insert, through an 18-mm suprapubic port, the instruments needed to perform
the spinal work.

10. Correct disk identification is accomplished by placing a Kirschner 
(K)-wire into the intervertebral space (intraoperatively or preoperatively from the
back). The position of the K-wire is checked on anteroposterior and lateral fluo-
roscopic views. This localization also helps optimize positioning of the supra-
pubic working portal by ensuring that the docking trocar is perpendicular to the
intervertebral disk space.

WHE13  6/16/2005  2:15 PM  Page 132



13.2. Spinal Access Surgery Port Placement Arrangements 133
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14.1. Operating Room Setup and
Patient Positioning for
Laparoscopic Adrenalectomy and
Donor Nephrectomy

Michael Edye, M.D., F.R.A.C.S., F.A.C.S.

A. Introductory Concepts

A. Both the adrenal gland and kidney can be approached transperitoneally
or retroperitoneally. Retroperitoneal access is often used by surgeons
with a background in urology or past experience with the lumbar
approach to the adrenal gland. The prone position is used for the
laparoscopic posterior approach to the adrenal. Positioning for the
more common transperitoneal access is described in this chapter, with
reference to the special needs of laparoscopy.

B. Patient positioning and OR setup are essential components for tech-
nical success because they ensure a stable and reproducible operative
environment, which eliminates surprises.

C. For each procedure, accurate identification and dissection of one key
structure facilitates rapid exposure of the target to be removed and suc-
cessful completion of the procedure:
1. Right adrenal: the lateral aspect of the vena cava
2. Right kidney: the right renal vein
3. Left adrenal: the left renal vein
4. Left kidney: the left renal artery (or arteries)

D. As a rule, the laparoscope port should be sited so as to best visualize
the key structure. From the list above, it is apparent that the patient
position for transabdominal nephrectomy and adrenalectomy should
be the same; however, some port positions and the location of the
extraction site will vary depending on the target organ.

B. Operating Room Setup for 
Transabdominal Approach

A. The patient is placed in the lateral decubitus position (see positioning
section below).
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B. One surgeon and one assistant perform these procedures. In the
transperitoneal approach, both surgeon and assistant stand facing 
the patient’s abdomen, watching a monitor placed on the far side of
the patient behind the patient’s back (Figure 14.1.1).

C. The second monitor is placed on the surgeon’s side of the table, behind
the operative team. If the scrub nurse stands opposite the surgeons, on
the far side of the table, she will be able to view the operation via this
monitor (see Figure 14.1.1).

D. During procedures such as nephrectomy that require exposure, liga-
tion, and division of large vessels, a scalpel with a large blade for rapid

Figure 14.1.1. Operating room set up for left adrenalectomy or nephrectomy
with patient in left lateral decubitus position.
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laparotomy should be on the table and available at all times. Vascular
instruments, self-retaining retractors, and other equipment necessary
for a laparotomy should also be available in the room.

E. The kidney rest should be lowered or table flexion reduced, or both,
before closing any muscle incisions, especially if it has been neces-
sary to convert to an open procedure.

C. Transabdominal Approach: Patient Positioning
A. Lateral decubitus position: This is the recommended patient position.

The full lateral decubitus position allows the mobile viscera (trans-
verse colon, small intestine) to fall toward the midline, thus exposing
the retroperitoneum. Other fixed organs such as spleen and colon will
follow suit as they are freed from their attachments.

B. Extraction site: The extraction site should be planned in advance. Mark
the proposed incision with an indelible pen after induction of anes-
thesia, while the patient is still supine. Once the patient is rolled into
the decubitus position it is impossible to judge the midline and skin
creases with accuracy; if the incision is chosen in this position, asym-
metric and unsightly scars will often result. There are several possible
incision locations through which a bulky structure such as the kidney
can be removed.

i. A Pfannenstiel transverse suprapubic incision is one option; the
incision length is determined by the narrowest dimension of the
kidney. The aponeurosis is incised transversely, after which a 
vertical incision is made between the rectus muscles, which 
are retracted laterally. This approach minimizes the trauma to the
musculature such that, in many cases, little or no analgesic is
required in the postoperative period.

ii. A short (2-cm) muscle-splitting flank incision over the lateral
border of the rectus is also well tolerated and gives ample room
for removal of a small adrenal mass.

iii. When hand-assisted methods are used, the kidney is usually
extracted through the hand incision.

C. Conversion incision (contingency): Anticipate the need for a prompt
conversion and plan accordingly before starting the case. The routine
use of a kidney rest together with table flexion facilitates exposure
should it be necessary to open the patient. A subcostal incision 3cm
from the costal margin can be made rapidly if the patient is properly
positioned and provides good access to the vascular pedicle and the
upper abdomen. It is wise to choose and mark the location of the con-
version incision while the patient is supine.

D. Necessary operating table and positioning equipment: The following
items should be available when performing these cases.
1. Operating table that will flex in the middle, centered on a kidney

rest
2. Cushion to separate the legs
3. Broad cloth tape (4 inches/10cm wide, nonelastic)
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4. Arm board and arm support
5. Axillary roll (I.V. fluid bag, molded silicone gel, or equivalent)
6. A bean bag for holding the patient
7. Pads to cover and protect bony prominences

E. Positioning the patient: sequence of events.
1. Before turning the patient:

a. Antithromboembolic leggings are fitted and activated.
b. The patient is anesthetized and a urinary catheter inserted.
c. The endotracheal tube is securely fastened to the patient’s

face. At all times great care is taken to ensure that the endotra-
cheal tube remains intact, especially during position changes.

d. The extraction site incision and the conversion incisions are
clearly marked before repositioning.

e. An assistant is delegated to hold the upper arm during the
repositioning of the patient.

2. Turning and positioning the patient
a. A bean bag is placed on the table directly under the patient’s

trunk.
b. The patient is next placed in the lateral decubitus position

such that the side to be operated on is uppermost (see Figure
14.1.1). The patient’s flank should be centered over the
kidney rest. Once in position, the kidney rest is elevated. If
a kidney rest is not available, a large bag of fluid should be
placed under the flank.

c. The bean bag, after being molded to the patient’s body 
contour, is next suctioned, thus helping to secure the body
position.

d. The dependent limb is flexed at the knee and thigh while the
upper leg is kept straight. The legs are separated by a cushion.

e. The patient’s abdomen should be close to the edge of the
operating table (the reverse of the position used for conven-
tional nephrectomy).

f. An axillary roll is placed under the dependent axilla, which
elevates the axillary contents. This should prevent compres-
sion of the brachial plexus.

g. The table is placed in slight Trendelenburg position and then
flexed at its center. A table flexion angle of 30° should be
adequate (Figure 14.1.2).

h. The head must be supported from below to keep the cervi-
cal and thoracic spines roughly axial without lateral flexion.

F. Securing the patient in position.
1. Lower body:

i. While the patient’s back is maintained at right angles to the
mattress, the lower trunk is securely but NOT tightly taped
to the table. Broad adhesive cloth tape is recommended. The
tape is attached to the table below the level of the hips
(toward the feet) and is then run obliquely over the greater
trochanter of the hip (yet below the pubis) before being
attached to the opposite side of the table below hip level.
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ii. When taped in this manner, access for a Pfannenstiel inci-
sion is preserved.

iii. This fixation prevents side-to-side displacement of the trunk.
Care should be taken to ensure that the urinary catheter
tubing is free of kinks and that it runs via gravity drainage
to a reservoir at the anesthetist’s end of the table.

2. Upper body:
i. Bean bag as described above.

ii. The lower arm lies on an arm board and is flexed at the shoul-
der and elbow so the hand is roughly level with the face.

iii. The upper arm is supported on a stack of padding with about
90° of shoulder flexion. This will prevent the patient’s arm
from limiting the surgeon’s access to the uppermost abdom-
inal port.

iv. The upper trunk is fixed in position with cloth tape that
extends from the far end of armboard, over the upper shoul-
der, to the table on the opposite side.

v. Note that although the patient should not be tightly taped, it
is important that the adhesive should be in contact with the
arm, shoulder, and trunk, unless the skin is in poor condi-
tion (as in renal failure, Cushing’s syndrome, or the elderly)
to prevent movement of the patient under the strapping.
Removal of the tape at the case’s end should be done gently.
A solvent should be used to soften the adhesive in patients
whose skin is in poor condition.

Figure 14.1.2. Lateral view of patient in lateral decubitus position with table
flexed.
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14.2. Port Placement in Laparoscopic
Adrenalectomy and Donor
Nephrectomy

Samer G. Mattar, M.D.
C. Daniel Smith, M.D., F.A.C.S.

A. Laparoscopic Adrenalectomy

A variety of laparoscopic approaches for adrenalectomy have been
described. Each technique is associated with particular attributes that influence
access strategy decisions. The selection of the optimal approach is based on
patient characteristics, lesion factors, and surgeon experience. Each approach
requires specific patient positioning, operating room setup, and port placement.
This section presents the port placement arrangements for various approaches
for laparoscopic adrenalectomy.

Although, strictly speaking, laparoscopy indicates entry into the abdominal
cavity, the term has been used to describe the endoscopic access to other body
regions, such as the retroperitoneum, for which the correct term would be
“retroperitoneoscopy” or “lumboscopy.” For the sake of simplicity, videoscopic
retroperitoneal adrenalectomy is also described as “laparoscopic” retroperitoneal
adrenalectomy.

1. Port placement 1: transabdominal lateral approach
The lateral decubitus position takes advantage of gravity as a facilitator of

adrenal exposure. Additionally, by entering the abdominal cavity, the surgeon is
afforded the opportunity to systematically assess abdominal contents before pro-
ceeding with dissection of the adrenal gland. (See Chapter 14.1.1 for details of
positioning and operating room setup.)

a. Left adrenalectomy (Figure 14.2.1)
i. Initial access is through an infraumbilical stab incision

through which pneumoperitoneum is established with a
Veress needle. Alternatively, the Veress needle may be
inserted at the site of the first port, which is just below the
costal margin along the anterior axillary line. A 5- or 10-mm
cannula (depending on size of the laparoscope to be used)
is inserted at this latter site, which is used for the laparo-
scope.

ii. A second port (10mm) is placed anteriorly, below the costal
margin along the midclavicular line.

iii. A third port (5mm) is inserted below the costal margin along
the midaxillary line.
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iv. Occasionally, a fourth port (5mm) is necessary. This port is
placed beneath the costal margin at the posterior axillary
line.

b. Right adrenalectomy (Figure 14.2.2)
i. The port site locations for right adrenalectomy are similar to

the arrangement described above. The ports in the anterior
axillary line, midclavicular line, and posterior axillary line
are all moved slightly anterior compared to the left side.
However, a fourth port is invariably needed.

ii. The fourth cannula is placed in the epigastrium several cen-
timeters below the costal margin. This port is dedicated for
liver retraction. This port must be positioned so that a 5-mm
retractor inserted through it will be parallel to the undersur-
face of the right lobe of the liver. Thus, the position and size
of the liver determines the precise location (i.e., how far off
the midline) of this fourth port.

Figure 14.2.1. Port-placement for transabdominal lateral approach left 
adrenalectomy.

WHE14  6/16/2005  2:17 PM  Page 140



14.2. Port Placement in Laparoscopic Adrenalectomy 141

Figure 14.2.2. Port-placement for transabdominal approach lateral right adrena-
lectomy. The epigastric cannula is for the use of a 5-mm liver retractor.

2. Port placement 2: retroperitoneal lateral approach
This approach is occasionally favored in patients who have had previous

intraabdominal operations and who possess small (<5cm) adrenal lesions, most
typically aldosteronoma. Proponents of this technique claim reduced discomfort
and a shortened ileus secondary to the fact that the peritoneum is not breached;
however, this has not translated into reduced morbidity rates. Liver displacement
and retraction are not necessary in right adrenalectomy. Similarly, for left adrena-
lectomy, splenic dissection and colon retraction are avoided. However, thorough
familiarity, on the part of the surgeon, with the retroperitoneal anatomy and per-
spective is mandatory. Other disadvantages include a limited working space, a
paucity of identifying landmarks, and an abundance of retroperitoneal fat in
obese patients. Figure 14.2.3A,B demonstrates overall layout for retroperitoneal
approaches to the adrenal gland. The following port placement description
applies to both left and right adrenalectomy.
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Balloon

Figure 14.2.3. (A) Spatial relationships in the port-placement for retroperitoneal
adrenalectomy. Inset demonstrates the position of instruments after creating 
the potential working space with the balloon dissector. (B) Port-placement for
retroperitoneal lateral approach adrenalectomy.

A
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a. The patient is placed in the lateral decubitus position.
b. The laparoscope is placed through a 10-mm cannula situated

above the iliac crest at the midaxillary line. The working space is
developed initially by digital dissection, followed by balloon dis-
section and then gas insufflation. The remaining ports are placed
after balloon dissection has been carried out.

c. A 5-mm trocar is placed below the costal margin at the posterior
axillary line. Through this port, a forceps is used to reflect the
peritoneum medially and to enlarge the working space such that
an additional port can be accommodated.

d. A second 5-mm trocar is next inserted below the costal margin
along the anterior axillary line.

e. If necessary, a third 5-mm port is placed above the iliac crest
along either the anterior or the posterior axillary line.

f. Specimens are retrieved through the 10-mm cannula after replac-
ing the 10-mm laparoscope with a 5-mm laparoscope.

Figure 14.2.3. Continued

B
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3. Port placement 3: transabdominal anterior approach
This approach was commonly employed during the early years when the

endoscopic methods and approaches to the adrenal gland were being developed.
It has been largely abandoned in favor of the lateral approach. The anterior
approach is occasionally utilized today for bilateral lesions. In these cases, the
surgeon works against gravity. The adrenal gland, being positioned posteriorly
in the retroperitoneum, is difficult to expose and visualize due to the overlying
structures or submersion in a pool of blood or irrigation fluid. These drawbacks
result in a need for additional port sites to provide adequate retraction and fre-
quent application of a suction device to achieve optimal exposure. The port site
arrangements are demonstrated in Figure 14.2.4.

a. The patient is placed in the supine position (or modified litho-
tomy position).

b. Abdominal insufflation is carried out either via the umbilicus
(open Hasson technique) or via a Veress needle inserted about 
2cm superior to the umbilicus. The laparoscope is inserted via a
cannula placed at this site.

c. Under direct vision, three additional 10-mm ports are inserted
subcostally. The first is placed in the subxiphoid area to provide
access for a retractor.

d. A second 10-mm port is placed about 2cm below the costal
margin in the midclavicular line.

e. The third 10mm port is placed along the anterior axillary line
about halfway between the iliac crest and the costal margin.

4. Port placement 4: posterior approach
As with the lateral retroperitoneal method, the posterior approach, carried

out with the patient in the prone position, eliminates the need to deal with and
retract the intraabdominal organs. Gravity pulls the liver, spleen, and splenic
flexure of the colon away from the operative field. The first organ that is encoun-
tered with this method is the adrenal gland; therefore, minimal dissection is
required. Further, the rib cage provides a rigid canopy that requires no retrac-
tion and results in the need for only a minimal amount of insufflation. Further-
more, the patient does not need to be repositioned in cases of bilateral adrenal
lesions, minimizing anesthesia time. However, this approach also shares the dis-
advantages associated with lateral retroperitoneal access. The working space is
small, and thus this method is not appropriate for large lesions. Additionally, the
surgeon is unable to conduct an operative assessment of the intraabdominal
organs, should this be necessary (e.g., malignancy). Finally, the prone position
may not be attainable in some patients. Placing the operating table in the jack-
knife, flexed position helps widen the gap between the costal margin and the
pelvis.

a. Port placement is preceded by transcutaneous ultrasonography to
accurately delineate the position of the adrenal lesion and the
kidney, particularly in relation to the 12th rib (Figure 14.2.5).

b. The outline of the 12th rib is drawn by palpation. An 11-mm port
with a 0° laparoscope already inserted is advanced under direct
vision through a 1.5-cm incision made 2cm inferior and parallel
to the 12th rib. The trocar is temporarily replaced with a dissect-
ing balloon and then reinserted to insufflate.
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Figure 14.2.4. Port placement for transabdominal anterior bilateral adrenalectomy.
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c. Two additional ports are placed a few centimeters on either side
of the initial port as the patient’s body habitus allows. These ports
may be either 11 or 5mm.

d. Port sites are the same in relation to anatomic structures on each
side.

B. Donor Nephrectomy

The main benefit from the application of laparoscopic principles to donor
nephrectomy has been the greater acceptance of kidney donation and the overall
expansion of the pool of kidney donors. This is particularly important in com-
munities where cadaveric kidneys are not available. This goal was accomplished
by following two basic surgical tenets. First, the safety and level of comfort of
the donor is paramount. Second, the delivered kidney should be in pristine con-
dition, ready to function immediately upon reperfusion and maintain a graft sur-
vival rate that is at least equal to that of open live donor nephrectomy.

Minimally invasive access, associated with the expeditious retrieval of the
graft, has resulted in favorable clinical outcomes for both the volunteering donor

Figure 14.2.5. Port placement for posterior approach adrenalectomy. PAL, pos-
terior axillary line.
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and the recipient. Initial concerns regarding the safety of donors and the suit-
ability of kidneys obtained through this method have largely been allayed as a
result of experience and outcomes research. Laparoscopic approaches offer
reduced patient discomfort, improved organ visualization, reduced hospitaliza-
tion, and accelerated resumption of regular activities. Retroperitoneoscopic
approaches can, in addition, avoid abdominal adhesions. As for the recipient,
recent modifications, such as the incorporation of the hand-assist device, have
produced grafts that have been subjected to warm ischemia times of only about
1 minute. This feat, in addition to the minimal manipulation of the kidney and
the cautious dissection of the ureter, has resulted in graft function that is similar
to that obtained after open nephrectomy.

Inherent to any operative strategy is the delivery of an intact kidney. For this
purpose, any approach to the kidney will incorporate an extraction incision that
must be adequately planned, and aptly considered when positioning and prepar-
ing the patient.

1. Port placement for hand-assisted donor nephrectomy (lateral decubi-
tus position)
a. The patient is placed in the lateral decubitus position. Then, the

table is widely flexed and the kidney rest elevated.
b. After the pneumoperitoneum has been created via a Veress needle

introduced through an infraumbilical incision (note that this site
for insufflation will later become incorporated into the incision
for the hand-assist device), the locations for the hand-assist
device and trocars are determined (Figure 14.2.6). The hand-
assist device is ideally situated so that the umbilicus is at the
center of the device, and a 7- to 8-cm vertical midline incision is
planned. The hand device can also be inserted via a Pfannenstiel
incision, which is more cosmetic. However, this is further away
from the kidney and makes the procedure more difficult.

c. The initial port, 5 or 10mm depending on size of laparoscope to
be used, is inserted immediately below the costal margin along
the anterior axillary line.

d. An optional 5-mm port is placed below the costal margin along
the midclavicular line.

e. A 10-mm port is situated below the costal margin along the
midaxillary line, midway between the costal margin and the iliac
crest. The surgeon uses this port and the midclavicular port until
the hand-assist device is inserted, after which the first assistant
takes over the 5-mm port.

f. Hand-assisted right donor nephrectomy is more difficult for right-
handed surgeons, and requires placement of the hand incision in
the right lower quadrant or as a Pfannenstiel incision.

2. Port placement for laparoscopic donor nephrectomy
The totally laparoscopic approach uses the same port placement scheme that

is described above before the placement of the hand-assist device; however, the
extraction incision is not made until the end of the procedure. The extraction
incision can be either a muscle-splitting incision in the left lower quadrant lateral
to the rectus abdominus or a short Pfannenstiel incision. A hand-assist device is
not utilized.
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15.1. Colorectal Resections: Patient
Positioning and Operating 
Room Setup

Tonia M. Young-Fadok, M.D., M.S., F.A.C.S.

A. Room Layout: General Consideration

1. Is the operating room large enough to accommodate the equipment
necessary for a minimally invasive procedure? This is a basic consideration
when a laparoscopic case is assigned to an operating room (OR) not usually used
for laparoscopic procedures or when performing an advanced procedure for the
first time. Compared to an open case, laparoscopic procedures require consid-
erably more space to accommodate the towers, monitors, and other specialized 
equipment.

2. Positioning of the OR table. In most minimally invasive colorectal
resections, a portion of the procedure is carried out extracorporeally. To ensure
optimal visualization for this part of the case, it is important that the operating
table be well positioned beneath the OR lights. The orientation of the operating
table (obliquely, longitudinally, or transversely) in relation to the anesthesia
equipment, the shape of the room, and the OR doors also needs to be carefully
considered because of the large amount of equipment that must be arrayed about
the OR table. A poor table position may impede the repositioning of TV moni-
tors or other equipment or hamper the circulating nurse’s ability to move about
the room.

3. Two basic body positions are utilized for colorectal resections, the
supine position and the modified lithotomy position. The choice of body posi-
tion affects the subsequent OR setup. Surgeon preference and the type of pro-
cedure to be performed dictate the position choice.

4. The supine position may be used for simpler procedures where limited
colonic mobilization is required and when access to the perineum for circular
stapling or colonoscopy is not necessary. Examples of such procedures are cre-
ation of ileostomy or colostomy, small bowel resection, ileocecectomy, and right
hemicolectomy. In contrast, some laparoscopic surgeons nearly always utilize
the modified lithotomy position, regardless of the specific operation to be per-
formed, because it permits the surgeon or assistant to stand between the legs to
dissect or retract when working in the upper abdominal quadrants. This spot is
ideal for flexure takedown and separation of the omentum from the transverse
colon.

5. The modified lithotomy position is uniformly used for left-sided col-
orectal resections and for subtotal colectomy. This position provides access to
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the perineum for stapling or colonoscopy and, as described above, provides an
excellent vantage point from which the surgeon can carry out portions of the
procedure. For these reasons, some experts utilize this position for all colorec-
tal resections.

6. Bilateral arm tuck. Most laparoscopic surgeons place and tuck both
arms at the patient’s sides when performing colorectal resections regardless of
which body position is used. This arrangement provides the surgical team full
access to both the left and the right sides. The arms are tucked only after the anes-
thesia team has had the opportunity to place intravenous and arterial lines as well
as a blood pressure cuff, pulse oximeter, and the rest of their equipment. The
inside and the outside aspects of the arms must be well padded before tucking.

7. Most equipment should be in position or in the room ready to be moved
into position before the patient is brought into the room. This will expedite the
commencement of the operation. Depending on the room size, it may be neces-
sary to keep certain pieces of equipment that are required for a single aspect of
the case or that may not be needed at all in the corridor immediately outside the
room. Examples of this type of equipment include the ultrasound machine and
the colonoscopy/endoscopy tower.

8. This chapter is concerned with body position on the table and OR setup.
The figures also illustrate where the surgeon, first assistant, and, if utilized, the
cameraperson would likely stand during the procedure. Port placement options
are discussed in the next chapter. Most port placement schemes can be utilized
in conjunction with either the supine or the modified lithotomy position.
However, the left lateral decubitus position for sigmoid colectomy requires a
unique port arrangement that is briefly mentioned in that section.

9. Methods of securing the patient to the OR table are discussed in a sep-
arate section. The issue is not revisited in subsequent sections. The approaches
to a variety of other operating room setup and patient positioning issues are the
same regardless of which colorectal segment is being removed. Rather than
repeat the discussion in each section devoted to a different type of resection, the
information is given once and the reader is referred back to the earlier section.

10. Utilizing the figures. All but one of the following sections concern one
or several different types of segmental colorectal resections. Right hemicolec-
tomy is considered separately whereas sigmoid colectomy, low anterior resec-
tion, and abdominoperineal resection are discussed together. Finally, the OR
setup and port arrangement for distal transverse, splenic flexure, and proximal
descending segmental colectomy are presented.

11. Scrub nurse position. There are two basic strategies in regard to the
position of the scrub nurse. The first is to place the scrub nurse, the instrument
table, and the mayo stand at the foot of the table, either directly below the table
or off the left or right foot (see Figures 15.1.2, 15.1.3). It is often possible,
depending on the specific operation, to place the elevated mayo stand over the
draped legs. The alternate approach, which is the preference of the author, is to
position the scrub nurse at the head of the table (see inset in Figure 15.1.5). In
this case the elevated mayo stand is placed over the head of the patient and the
scrub nurse stands off the patient’s right shoulder. The instrument table is posi-
tioned behind the nurse toward the right-hand corner of the room. The anesthe-
sia machine and equipment should be placed behind the anesthetist and to the
left of the patient’s head. This approach can be used for any segmental colec-
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tomy. In this chapter, in all but one of the figures the scrub nurse has been placed
at or to the side of the foot.

B. Methods of Securing the Patient to the
Operating Table

1. A number of methods can be used to help secure the patient’s position
on the OR table. This is especially important because steep or “radical” body
positions are often needed during laparoscopic bowel cases. Surgeon custom and
preference largely determine which method(s) are utilized. It is important to note
that there is controversy regarding the efficacy and safety of some of these
methods. Some surgeons feel very strongly that one or another of these methods
is quite dangerous and should be avoided. No systematic study of these posi-
tions in the setting of minimally invasive procedures has been carried out. Some
methods can be used regardless of whether the patient is in the supine or the
modified lithotomy position; others apply to one or the other position. A brief
description of each method follows.

a. Ankle straps: These can be used to prevent patient movement.
The ankles must be well padded and the straps placed so that the
blood flow to the feet is not restricted (for supine position).

b. Stirrups: These are necessary when placing the patient in the
modified lithotomy position. The stirrups serve to anchor the
patient as well as to suspend the legs in an abducted position.
There are a variety of stirrup designs to choose from on the
market today. These stirrups cradle the lower legs below the level
of the knee. Venodyne stockings should be placed on the legs
before placing the legs into the stirrups. The legs are secured in
the stirrups either with the attached straps or with Ace bandages
that are wrapped around the stirrup and leg. The stirrups should
be adjusted so that no pressure is placed on the lateral aspect of
the leg near the knee to avoid a nerve injury.

c. Bean bag: This device is placed beneath the patient’s trunk.
Suction is applied to this device after the sides of the bag have
been rolled up around the arms and the bag has been molded
about the patient. It is important to note that the bean bag works
best if it is itself anchored to the table (not the cushions) via
Velcro or some other means (for both supine or modified litho-
tomy position).

d. Chest taping: The patient can be further secured by placing a 
3-inch piece of tape across the chest from table to table to keep
the bean bag from giving way. The tape is placed at the level of
the manubrium. It is important to place a pad between the tape
and the chest wall so as to protect the skin ( for both supine or
modified lithotomy position).

e. Table strap: Standard for almost all cases done in the supine
position, Velcro table straps are attached to the sides of the table
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and wrapped over the legs to secure the lower extremities (supine
position only).

f. Shoulder braces: Most surgeons agree that shoulder braces 
are potentially quite dangerous (potential for brachial plexus or
shoulder injury) and, therefore, do not recommend their use.

g. The efficacy of each of these methods can be tested before prep-
ping and draping the patient by briefly placing the patient in steep
Trendelenburg or sharp lateral tilt.

C. Right Hemicolectomy

1. Equipment setup (Figure 15.1.1)
a. An orderly approach, commencing at the head of the table, is

useful to ensure appropriate positioning of equipment.
b. The anesthesiologist needs sufficient space for the anesthesia

equipment and for the I.V. poles to which the cephalad end of the
OR drapes are attached. The latter should be positioned as close
to the head of the table as possible so as not to limit the surgeon’s
or assistant’s ability to situate themselves ideally for the various
operative tasks.

c. It is necessary to work in the right upper and the right lower quad-
rants of the abdomen. The main video monitor needs to be placed
on the patient’s right side facing the surgeon. For most of the case
this monitor is ideally located toward the head of the table. The
video slave is positioned on the left side behind the surgeon.

d. The laparoscopic insufflator, light source, energy sources
(cautery, ultrasonic shears, or other), recording devices, Veno-
dynes, and other equipment are usually placed on a ceiling-
mounted boom or cart(s) or tower. For a right colectomy, the tower
or boom is best positioned beneath or adjacent to the main video
screen on the patient’s right side (see Figure 15.1.1). In this way,
most, if not all, of the cables, tubing, and wires are passed off to
the right side, which frees up the left side of the patient such that
the surgeon can easily change his position to facilitate the various
steps of the procedure. The equipment should be positioned so 
as not to interfere with table position changes (Trendelenburg or
side-to-side airplaning).

e. One member of the surgical team needs to move to the right side
of the table to carry out the extracorporeal portion of the opera-
tion. This fact should be kept in mind when arranging the con-
necting cables, tubing, and other equipment so that an access path
is provided for the surgeon.

f. The surgical nurse/technician stands at the foot of the table,
usually on the patient’s right side, with a mayo stand posi-
tioned over the patient’s feet. It is important that the scrub nurse
elevate the mayo stand when the patient is placed in steep 
Trendelenburg.
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Figure 15.1.1. Right colectomy, with patient 
in modified lithotomy position. Inset shows
patient in supine position; room setup otherwise
the same.
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2. Patient position for right colectomy
a. Supine position (see Figure 15.1.1, inset)

i. The patient is situated on the OR table so as to provide the
anesthesiologist adequate exposure to the patient. Ideally,
the patient’s knees are positioned over the knee break in the
OR table.

ii. When utilizing the supine position, the surgeon and camera
assistant will both be standing on the patient’s left side
during the laparoscopic portion of the case. During the open
portion of the case, either the surgeon or the first assistant
moves to the right side of the table.

iii. Pneumatic compression stockings should be utilized as for
any major case.

b. Modified lithotomy position (see Figure 15.1.1)
i. The patient is positioned so that the buttocks are at the edge

of the table break. The legs must be placed in stirrups and
secured.

ii. If the operation is to be done with three surgeons, the
surgeon would stand on the patient’s left side. The camer-
aperson would also stand on the left, for the majority of the
case. The first assistant would stand between the legs or on
the left side with the surgeon (for ileocolic mobilization).
For the open part of the case, the surgeon or assistant would
go to the patient’s right side.

iii. If the operation is to be completed with two surgeons, then
the first assistant would stand either on the patient’s left side
or between the legs for the laparoscopic part of the case.

c. Table positioning for right colectomy
i. The OR table is placed in the reverse Trendelenburg posi-

tion with the right side tilted upward for the hepatic flexure
takedown.

ii. To mobilize the terminal ileum and the cecum, the patient
is placed in the Trendelenburg position with the right side
inclined upward. The surgeon and cameraperson are either
both positioned on the patient’s left side or one of them
stands between the legs.

iii. To separate the midtransverse colon from the omentum and
to enter the lesser sac, the patient should be in a mild reverse
Trendelenburg position without lateral tilt.
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D. Sigmoid Resection, Low Anterior Resection,
and Abdominoperineal Resection (APR)

1. Equipment setup
a. With few exceptions, the modified lithotomy position is used for

sigmoid and low anterior resections. (See discussion in preced-
ing section.)

b. Scrub nurse position. Sigmoid resection and low anterior resec-
tion require two different laparoscopic monitor positions and
several alterations in the position of the surgical team. The scrub
nurse must shift position when the operative team moves. When
the lower abdominal and pelvic mobilization of the colon and
rectum is taking place (Figure 15.1.2), the scrub nurse can stand
between the legs. During the splenic flexure takedown (Figure
15.1.3), the first assistant will move to between the legs. The scrub
nurse can reposition just below the patient’s right or left foot after
pulling back the scrub table. During the perineal portion of an
APR, the scrub nurse must also reposition further away from the
table to provide access to the perineal operative team. Another
option is to position the scrub nurse at the head of the table (Figure
15.1.4). The scrub nurse can position themselves to the side of
either lower leg or stand at the head of the table. Regardless of the
RN’s position, the instrument stand and nurse must be far enough
away that they do not block access to the patient for the surgeon
or assistant.
i. If the scrub nurse is to be off the foot of the table the RN

must not prevent someone from standing between the legs or
block access to the side of the patient.

ii. Similarly, if at the head of the table the nurse must not block
a surgeon from standing at the patient’s shoulder to get a par-
ticular vantage point during the case or prevent a monitor
from being repositioned off the patient’s shoulder during
flexure takedown. The instrument stand should not be posi-
tioned over the patient’s face but rather away from the
patient. It is important when using this position that both the
surgical and anesthesia team be aware of the distance
between the endotracheal tube and the anesthesiologist
(Figure 15.1.5). It is prudent to place a foam rubber ring or
pad over the face to prevent accidental injury.

c. For subtotal colectomy or proctocolectomy, dissection will be
carried out in all four quadrants of the abdomen. In this case it
is important that all monitors can be moved freely on each side
of the OR table to facilitate either flexure takedown or pelvic dis-
section. At a minimum, two monitors are required, one on the left
and one on the right side of the patient. For left colectomy and
low anterior resection (LAR), the left monitor must be shifted
from a position at the foot of the table to a new location off the
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Figure 15.1.2. Sigmoid colectomy, low anterior resection, and abdominoper-
ineal resection. Patient in modified lithotomy position. Staff and equipment posi-
tioned for pelvic dissection.

WHE15  6/16/2005  2:18 PM  Page 157



158 T M Young-Fadok

Figure 15.1.3. Sigmoid colectomy for low anterior resection and abdominoper-
ineal resection. Arrangement of equipment and position of OR staff for splenic
flexure mobilization.
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left shoulder to facilitate splenic flexure takedown (for these pro-
cedures the right monitor can remain stationary off the right leg).
If a third monitor is available, one can be placed opposite the left
shoulder and the other at the level of the left foot.

d. Cables, tubing, and wires. It is best to pass all cables and tubes
off the same side of the table, if possible. Furthermore, ideally,
they should all be passed off toward either the head or the foot
of the table. This allows the surgeon or assistant access to that
side of the patient without having to climb over cables or requir-
ing the circulating nurse to unplug one or more devices to make

Figure 15.1.4. Alternate scrub nurse position for sigmoid or low anterior resec-
tion. The scrub nurse is positioned at the head of the table, off the patient’s right
shoulder, with an elevated mayo stand placed above the patient’s head. The main
instrument table is placed behind the nurse. The surgeons and laparoscopic mon-
itors are positioned for a sigmoid colectomy or low anterior resection.
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Figure 15.1.5. Distal transverse, sple-
nic flexure, and proximal descending
segmental colectomy. Patient in modi-
fied lithotomy position. Inset shows
patient in supine position.
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a path for the surgeon. The side chosen for the cables and tubing
should be the one whose monitor will remain stationary during
the case. In the case of LAR or left colectomy, the cables should
be passed off the right side of the patient so that the left monitor
can be shifted from the foot to the left shoulder when mobilizing
the splenic flexure.

2. Patient position
a. The modified lithotomy position is almost exclusively used for

sigmoid and distal left. The patient’s legs must be placed in well-
padded stirrups (e.g., Welch-Allen, Lloyd-Davies, or other similar
device) after the pneumatic compression stockings have been put
on the lower legs. The legs must be secured in the stirrups using
the straps provided or by wrapping Ace bandages around the lower
leg and stirrup. Once secured, the compression stockings must be
fully inflatable. Lateral pressure on the lower leg at the knee level
must be avoided to prevent a nerve compression injury.

b. The stirrups need to be positioned such that the thighs are paral-
lel to the abdominal wall. This will allow full use of the lower
abdominal ports, especially when working in the upper quadrants.
If the thighs are angled upward the port cannot be sharply torqued
caudad to provide access to the flexures or transverse colon.

c. Bilateral arm tuck. As mentioned, both arms should be padded
and tucked at the patient’s side. Before taking the patient out of
the lithotomy position, when elevating the foot of the table after
completing the operation it is important to make sure that the
hands are well away from the table break to avoid injury.

d. In general, the surgeon stands on the side of the patient opposite
the segment of colon being mobilized, with a video monitor in
the line of vision. The camera operator stands adjacent to the
surgeon and the first assistant stands across the table or between
the legs. Each operation can be approached in numerous ways. It
is useful for the surgeon to select a logical sequence for the oper-
ative tasks at hand. The chosen order of dissection will determine
the initial positioning of the monitor on the left side of the patient.
What follows is a list of the components of a left colectomy or
LAR with brief mention of the best monitor and surgeon location
for each part of the operation.

e. Proximal descending colon and splenic flexure mobilization
(Figure 15.1.3): The patient is placed in the reverse Trendelen-
burg position with the left side inclined upward. The left-sided
monitor is best placed off the left shoulder of the patient. The
surgeon and camera operator stand on the patient’s right. The first
assistant should stand between the legs.

f. Sigmoid colon, distal descending colon, and rectal mobiliza-
tion (Figure 15.1.2): The OR table is placed in the Trendelen-
burg position with the left side upward. The left-sided monitor
should be located off the patient’s left lower leg or foot. The
surgeon and camera operator stand on the patient’s right while the
first assistant stands on the left side.
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E. Transverse, Splenic Flexure, and Proximal
Descending Segmental Colectomy 

As mentioned above, the modified lithotomy position can be used for all
types of colon resections; however, some surgeons prefer to carry out transverse
colectomies, splenic flexure, and proximal descending segmental colectomies
with the patient in the supine position (see inset, Figure 15.1.4).
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15.2. Port Placement Arrangements:
Laparoscopic-Assisted
Colorectal Resections

Patrick Colquhoun, M.D., M.Sc.
Steven D. Wexner, M.D.

A. Importance

The success of any operation is predicated upon adequate visualization of
the surgical field and facilitated by appropriate amounts of traction and coun-
tertraction along the planes of dissection. Port placement in minimal access
surgery affects each of these factors and is thus of paramount importance for
any minimally invasive procedure.

B. Factors Affecting Port Placement in 
Colorectal Surgery

As per the general introductory remarks concerning port placement, a wide
variety of port arrangements have been utilized for minimally invasive colorec-
tal resection. The number of ports required varies from three to five depending
on which expert you ask. With very few exceptions, these are laparoscopic-
assisted procedures in which a portion of the procedure is done extracorpore-
ally. The proportion of the case that is done laparoscopically varies considerably
from surgeon to surgeon. In general, the greater the proportion of the case done
with the abdomen closed the greater the likelihood that four or five ports will
be needed. Certainly, in teaching situations five ports are needed if both the first
assistant and the surgeon are to each have two ports. In rare cases, a sixth port
may prove necessary. In general, the operating surgeon stands opposite the
pathology he intends to operate on.

In the text that follows, a number of port placement patterns are provided 
for each type of colorectal resection. These patterns and approaches are the opin-
ions and recommendations of numerous laparoscopic colorectal experts that were
polled. Although some surgeons routinely use three ports for certain colorectal
resections, only four- and five-port arrangements are presented in this chapter.

The port placement scheme for a given case is influenced by a number of
factors including body habitus, past laparotomy or laparoscopy scars, and, most
importantly, the location of the pathology to be resected as well as the extent of
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resection planned. If a temporary or permanent stoma is anticipated, the ostomy
location should be marked preoperatively. The site might be suitable for a port.
Adjacent ports should be placed so as to fall outside the baseplate of a stoma
appliance. If reasonable, one of the port sites can be placed so that it can be
extended to permit specimen removal. The brief outline below lists the pertinent
factors and variables that should be taken into account.

1. Patient factors
• Body habitus
• Prior scars
• Cosmesis (Langer’s lines)

2. Technical factors
• Ostomy site
• Drain site
• Specimen extraction site

3. Pathology
• Tissue diagnosis
• Size of lesion

The goals of the operation should be clearly delineated. The order of opera-
tion should be decided preoperatively as this will guide the operating room setup
(i.e., monitor placement). The general port placement scheme can be selected
preoperatively; however, the final port positions should be chosen while exam-
ining the patient in the supine or lithotomy position after the patient has been
anesthetized. It is at this point that the surgeon can best select the port sites that
will permit the widest access to the quadrants in question. The surgeon must also
be flexible as it may prove necessary to deviate from the original plan.

C. Port Placement for Laparoscopic Ileocolic
Resection or Right Hemicolectomy

Experienced surgeons use between three and five ports when carrying out a
right colectomy. Many different arrangements have been described; three will 
be discussed in this chapter. Most surgeons agree on the location of three of the
ports: a periumbilical site as well as a left upper and left lower quadrant site. The
location of the fourth and, if utilized, the fifth port, however, varies from surgeon
to surgeon (lower midline, or right lower or right upper quadrant). There is also
one arrangement that makes use of midline ports only. Regardless of the port
scheme, the patient is placed in either the supine or the modified lithotomy posi-
tion. The operating room setup is reviewed in the preceding chapter. (See Figure
15.2.1 and Chapter 15, Section C.) Separate descriptions of the port placement
scheme for each of the three port arrangements follow. A brief description of the
actual procedure is given after the first port arrangement is explained. This
description, with some exceptions, applies to the other two port arrangements as
well.

I. Port arrangement 1 for right colectomy (Figure 15.2.1)
a. Port positioning

WHE15  6/16/2005  2:18 PM  Page 164



15.2.
Port P

lacem
ent A

rrangem
ents

165

Figure 15.2.1. Port arrangement 1 for right hemicolectomy (four-port method). Umbilical site is used for exteriorization of spec-
imen and extracorporeal resection and anastomosis. This site is therefore orientated vertically and placed in the midline fascia
to facilitate the subsequent incision.
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1. A 10- to 12-mm (assuming that a 10-mm telescope will be
used) periumbilical port is placed that is primarily used for
the laparoscope.
a) Commonly, this is enlarged later in the case to permit

specimen extraction and anastomosis.
b) Vertically oriented (if midline periumbilical extraction

site is planned).
c) Supra- or infraumbilical location. In most patients 

with a small body habitus, an infraumbilical location is
best to minimize or avoid working directly beneath 
the camera port. In patients with an average-sized
abdomen, the port can go either immediately above or
below the umbilicus, depending on its precise position
(low- or high-riding). In patients with a broad and
lengthy abdomen, the camera port should be placed 2–5
cm above the umbilicus; if an infraumbilical site is
chosen in lengthy patients, parts of the case may prove
more difficult because of poor reach of the telescope.

2. A 10- to 12-mm port is placed in the left lower quadrant
lateral to the rectus muscle via a transverse or vertical inci-
sion (transversely for best cosmetic result).
a) Depending on the body habitus, the best location for this

port ranges from 2 to 3cm below the level of the umbili-
cus to a point several centimeters above the umbilicus.
In general, the larger the anterior abdominal wall surface
area the more cephalad this port should be placed.

b) To a certain extent, the position of the left upper quad-
rant port dictates the position of this port. The latter
port must be at least two fingerbreadths below the
costal margin and the left lower quadrant port four fin-
gerbreadths below the upper port.

c) If the bowel is to be divided, or a laparoscopic stapling
device is to be used via this location, then a 12-mm port
should be placed in this location.

3. A 5-mm port is placed in the left upper quadrant, lateral to
the rectus muscle and at least two fingerbreadths below the
costal margin. A transverse incision is recommended.

4. A 5-mm port is placed in the lower midline about four fin-
gerbreadths below the periumbilical port. This is the fourth
and final port. Either a transverse or vertical incision can be
used.

b. Brief description of procedure
1. Most surgeons position the 10-mm camera in the perium-

bilical port. The principal surgeon can use either the two left-
sided ports or the left lower port and the lower midline port.
The surgeon stands on the patient’s left side for most of the
procedure but may move between the legs for portions of the
case if the patient is in lithotomy position. The first assistant
stands either on the left side of the patient or between the
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legs (if the modified lithotomy position is used). The first
assistant holds the camera with one hand and a retractor 
or cutting instrument inserted via the remaining port in the
other hand. Alternately, the surgeon can hold the camera in
order to give the first assistant 2 ports to work with. This
operation can usually be carried out without a second assis-
tant; however, if a third person is involved they can stand on
the patient’s right side or, if the modified lithotomy position
is used, on the patient’s left side alongside the surgeon.

2. Medial to Lateral Approach: Right hemicolectomy can 
be approached via a lateral to medial or a medial to lat-
eral mobilization approach. The lateral to medial approach
follows the same order as utilized for an open case and is
not reviewed here. The medial to lateral method permits very
early devascularization, which some consider important for
cancer cases; a brief description of this technique follows.
The omentum is first flipped above the transverse colon. The
ileocolic mesentery is identified then elevated and retracted
in a caudad and right lateral direction. This tents up or “bow-
strings” the ileocolic blood vessels, which can be easily dis-
sected from the surrounding tissues and then ligated. The
stapler, if used, is usually inserted via the left lower quad-
rant 12-mm port. (Note: The precise order of the next several
steps varies from surgeon to surgeon.) The ileocolic pedicle
is then lifted up and laterally, after which the dissection plane
between the posterior mesocolon and the anterior Gerota’s
fascia is established and developed. The right branch of the
middle colic vessels is next identified and divided. The ileo-
colic attachments are next divided at the level of the pelvic
brim after they have been exposed by retracting the termi-
nal ileum and cecal mesentery upward, cephalad, and medi-
ally. The dissection is continued beneath the mesentery
toward the head until the previous medial to lateral plane 
is joined. The lateral attachments (line of Toldt) are next
divided up to hepatic flexure. The omentum is then separated
from the right half of the transverse colon by dividing the
avascular plane between the two structures exposed by
reflecting the omentum cephalad and lifting it upward. At
this point, the still-attached right colon and terminal ile-
um can be exteriorized via the enlarged periumbilical port
through a wound protector. Alternately, the bowel can be
divided intracorporeally after choosing the proximal and
distal points of division and dividing the remaining mesen-
tery. After being fully detached, the specimen is placed in a
bag, the umbilical port enlarged, and the specimen extracted.
The end of the ileum and the transverse colon are next exte-
riorized and the anastomosis constructed.

II. Port arrangement 2 for right colectomy (Figure 15.2.2)
a. Port positioning
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Figure 15.2.2. Port arrangement 2 for laparoscopic-assisted right colectomy (four- or five-port method). Main difference is that
a right lower quadrant port is used instead of a lower midline port. Optional right upper quadrant 5-mm port as well.
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1. The periumbilical and two right-sided ports are placed in the
same location as for port arrangement 1 described immedi-
ately above (same port sizes).

2. Instead of a lower midline port, a right lower quadrant port,
lateral to the rectus muscle, is utilized (5–12mm). This port
is usually placed just above or below the level of the umbili-
cus depending on the body habitus.

3. A fifth port, usually 5mm in diameter, if needed, is placed
in the right upper quadrant lateral to the rectus muscle and
at lease two fingerbreadths below the costal margin.

b. Brief procedure description
1. If the five-port scheme is used then a separate cameraperson

will be needed; depending on the part of the case they are
best situated on the patient’s left or right side or between the
legs. For hepatic flexure takedown and omental separation,
the first assistant may stand on the patient’s right side. The
procedure description for the first port arrangement applies
here as well. The big difference is that the second assistant
has two ports and thus can use both hands all the time.

III. Port arrangement 3 for right colectomy (Figure 15.2.3)
a. Port positioning

1. A supraumbilical 12-mm port is placed.
2. A second 12-mm port is placed in the midline 7cm caudad

to the supraumbilical port.
3. A third port, 5mm in diameter, is placed 7cm beneath the

second port, also in the midline.
4. The final port is an epigastric 5-mm midline port.

b. Both the surgeon and the first assistant stand on the patient’s left
side. The camera goes in the more cephalad 12 mm port. The
surgeon utilizes the two caudal ports (5mm and 12mm) while the
first assistant holds the camera and retracts/assists with the most
cephalad 5mm port. Either a medial to lateral or a lateral to medial
mobilization can be accomplished with this port arrangement.
When the intracorporeal portions of the operation have been com-
pleted, an incision is made connecting the two central ports (on
either side of the umbilicus) and the specimen is delivered and 
the anastomosis constructed. If deemed necessary, after the anas-
tomosis, the incision can be closed, the pneumoperitoneum re-
established, after which the abdomen can be laparoscopically
inspected for bleeding or to check the orientation of the bowel.

D. Port Placement for Laparoscopic-Assisted
Sigmoid Colectomy and Anterior Resection

Most surgeons utilize a five-port approach for left-sided segmental resec-
tions although some use only four ports. Here, a single five-port scheme is
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Figure 15.2.3. Port arrangement 3 for laparoscopic-assisted right colectomy (four-port method). A midline port scheme. All ports
placed at least 7cm apart.
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15.2. Port Placement Arrangements 171

described. The standard “box” arrangement with the camera port in the center
is the most common pattern (Figure 15.2.4). Some surgeons utilize a midline
suprapubic port instead of a left lower quadrant port. The suprapubic port facil-
itates linear stapling of the distal rectum during low anterior resection but is of
little to no use during splenic flexure takedown. In the “box” arrangement that
is to be presented, a lateral port is placed in each of the four quadrants. The
camera port again is located periumbilically; the decision to place it supra- or
infraumbilically is made based on the location of the tumor, the body habitus,
and the relative vertical position of the umbilicus. Depending on the colon
segment to be removed (proximal rectum versus splenic flexure), the whole port
arrangement must be shifted either cephalad or caudad, as dictated by the body
habitus. A caudally oriented port scheme facilitates the lower abdominal and
pelvic portions of a distal sigmoid resection or anterior resection; however, such
an arrangement makes splenic flexure takedown more difficult.

I. Port positioning (five-port “box” method)
1. A 10- to 12-mm port is placed in a periumbilical location (assum-

ing that a 10-mm telescope is to be used). This port is used mainly
for the laparoscope. A vertical or transverse incision can be 
utilized.

2. A 10- to 12-mm port is placed in the right lower quadrant, via a
transverse incision, preferably lateral to the rectus muscle.

3. A 5-mm port is placed in the right upper quadrant lateral to the
rectus via a transverse incision.

4. A second 5-mm port is placed in the left upper quadrant through
a transverse incision and lateral to the rectus muscle (not utilized
by some surgeons who employ a three- or four-port method).

5. A 5- to 10-mm port is inserted in the left lower quadrant, again
lateral to the rectus muscle, via a transverse incision (not utilized
by surgeons who use a three-port scheme).

II. Brief procedure description
1. The patient is placed in the modified lithotomy position with both

arms tucked. As is true for most operations, there are several ways
to approach this procedure. What follows is a description of the
medial to lateral approach in which proximal mesenteric devas-
cularization is accomplished early in the case. The telescope is
placed in the periumbilical port with surgeon and cameraperson
on the patient’s right side. The first assistant stands on the patient’s
left side. Two monitors are positioned off the foot of the table.

2. The bowel is retracted via the left ports up and to the left. Via the
right-sided ports, the peritoneum at the base of the rectosigmoid
mesentery is scored starting at the sacral promontory down into
the pelvis. The presacral plane is developed beneath the mesen-
tery toward the left. The left ureter can usually be identified in
this way.

3. Dissection is continued cephalad and the proximal sigmoidal
vessels, or inferior mesenteric artery (IMA) and inferior mesen-
teric vein (IMV), are dissected and isolated, after which they are
divided (after finding the left ureter). By lifting the cut vascular
bundle upward and dissecting from medial to lateral, the colonic
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Figure 15.2.4. Port arrangement for laparoscopic-assisted sigmoid resection, left hemicolectomy, and anterior resection (five-
port method).
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15.2. Port Placement Arrangements 173

mesentery can be separated from the ureterogonadal structures
and kidney.

4. Next, the pelvic dissection is completed and the distal point of
resection chosen. After developing a plane between the mesen-
tery and rectum, the former is divided and the latter transected.
The splenic flexure is then taken down (lateral dissection and
omental peel), after moving the monitor on the patient’s left to
the head of the table. The surgeon stands between the legs with
the first assistant and cameraperson on the patient’s right for
flexure mobilization. A port wound is enlarged or an additional
suprapubic transverse incision (either true Pfannenstiel or with
muscle division) made, through which the specimen is delivered,
the bowel divided proximally, the pursestring placed, and the cir-
cular stapler proximal anvil inserted. After closing the wound,
pneumoperitoneum is reestablished and the anastomosis carried
out.

E. Port Placement for Proximal Descending,
Splenic Flexure, or Transverse Colectomy

I. Port positioning
a. The same basic five-port scheme used for sigmoid resection is

utilized; however, the entire arrangement is shifted cephalad,
toward the target quadrants. The cephalad shift is more pro-
nounced in patients with lengthy and broad anterior abdominal
walls (Figure 15.2.5).

b. Before committing to the locations for the final ports, it is impor-
tant to laparoscopically explore the abdomen after the camera
port and one or two other ports have been placed. The length
(redundancy) and position of the transverse, sigmoid, and
descending colon segments can be assessed. The colon anatomy
may well influence the port positioning.

c. The location of the base of the transverse mesentery and the
origin of the middle colic vessels as well as the location of the
takeoff of the ileocolic vessels may also mandate a shift in port
positions.

II. Brief procedure description
a. See the preceding chapter for the details of room set up and posi-

tion of the surgical team. The monitors are placed at the head of
the table. The patient is positioned in either the modified litho-
tomy or the supine position.

b. Choosing which mesenteric vessels are to be divided and which
spared is a unique aspect of resections in this region. The lesion’s
precise location will determine which vessels need to be divided.
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Figure 15.2.5. Port Arrangement for laparoscopically assisted splenic flexure, descending and transverse colectomy (five-port
method).
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15.2. Port Placement Arrangements 175

In regards to a splenic flexure neoplasm, for example, division of
the IMA at the origin will necessitate resection of most, if not all,
of the left colon and results in an very long distal margin. There-
fore, it is more logical to divide the left colic and, usually, the first
sigmoidal branches of the IMA just distal to their takeoff for a
flexure lesion. In this way, the sigmoid colon can be preserved.
The surgeon may choose to also divide the left branch of the
middle colic vessels for distal transverse and flexure lesions
because these lesions usually fall between the middle colic and
left colic vessels.

c. The descending, proximal sigmoid, and the distal transverse colon
must be mobilized. In regard to the latter, the lesser sac is entered
either by peeling the omentum off of the transverse, or, if the
omentum is adherent to a tumor, the gastrocolic ligament is
divided and the left omentum sacrificed. Once mobilized but
before enlarging an incision and removing the specimen, the
bowel may be divided intracorporeally (surgeon’s choice). The
anastomosis is usually accomplished extracorporeally.

d. In regard to a transverse colon neoplasm, attention is focused ini-
tially on the length of the transverse colon and the location of the
base of the transverse mesocolon (also the origin of the middle
colic vessels). Early devascularization is more difficult in this
instance but can be carried out if done carefully. For a true mid-
transverse colon lesion, both the splenic and hepatic flexures
almost always need to be mobilized.

e. Either the midline port (if the initial incision was vertically 
oriented) or the left upper quadrant port site can be enlarged 
for specimen retrieval and anastomosis. If the latter port is
enlarged, the transverse wound is extended and the underlying
muscle either split (muscle-splitting approach that does not cut
muscle) or divided. A wound protector should be used in all
instances.

F. Port Placement for Laparoscopic Abdominal
Perineal Resection

I. Overview
The same basic five-port scheme used for sigmoid resection is utilized (see

Figure 15.2.4); however, the whole arrangement needs to be shifted toward the
pelvis, regardless of body habitus, because otherwise it is very difficult, using
standard instruments and telescope, to reach the distal pelvis. This port shift is
more pronounced in patients with lengthy and broad anterior abdominal walls.
Unlike sphincter-saving left-sided resections, access to the left upper quadrant
is not an issue, because splenic flexure takedown is not required. The site chosen
for the permanent end colostomy, selected preoperatively, is usually utilized as
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the location for the upper left lateral port. Except in patients with minimal ante-
rior abdominal wall surface area, an infraumbilical location should be used for
the camera port for the reasons already stated. This is the only type of colorec-
tal resection that is routinely accomplished without enlarging a port wound for
specimen retrieval.

II. Brief procedure description
a. See the preceding chapter for patient positioning and equipment

details. The monitors remain at the foot of the table, off to the
left and right, for the entire case. The camera person usually
stands on the right side of the patient along with the surgeon. The
first assistant stands on the patients left side. Most utilize a 30°,
10-mm telescope.

b. Order of operation: The mobilization of the rectosigmoid and
sigmoid can be carried out in a medial to lateral or a lateral to
medial approach. In either case the ureters are identified and the
posterior plane established between the mesorectum and the pre-
sacral tissues. The mesentery is divided proximally at the sig-
moidal or IMA level. The posterior, lateral, and anterior pelvic
dissection is then carried out laparoscopically to the levator
muscle level. Exposure is obtained by carefully retracting the
rectum in one direction and the pelvic sidewall in the opposite
direction. This maneuver can be very difficult in a narrow and
deep pelvis. Nonetheless, superior visualization of the pelvis is
obtained laparoscopically in the opinion of most minimally inva-
sive surgeons. After completing the transabdominal pelvic dis-
section, the proximal colon is divided. The perineal portion of the
operation is carried out in the usual manner and the specimen is
removed via the perineal wound. In preparation for the stoma,
several ellipses of skin are excised from the left upper port wound,
and the fascial and peritoneal openings are enlarged, after which
the proximal colon end is exteriorized. The wounds are closed
and the stoma matured.
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15.3. Port Placement Arrangements
for Hand-Assisted Colorectal
Resections

Jeffrey L. Cohen, M.D.

A. General Considerations

1. Hand-assisted laparoscopic techniques should be viewed as a tool in the
armamentarium of minimal access surgeons that can be used in a variety of ways.
Hand-assisted methods can be utilized as the primary technique to be used
throughout a colorectal resection (right colectomy) or they can be used as a
salvage method in the midst of a standard laparoscopic operation. These methods
can also be used solely for a particular portion of a laparoscopic operation in a
planned manner [sigmoid or low anterior resection (LAR)].

2. Perceived advantages include restoration of tactile sense and spatial rela-
tionships, improved ability to retract the colon or other organs, and added control
and confidence when dissecting and dividing inflamed tissue or vascular struc-
tures. These methods are easier to learn than standard laparoscopic techniques
and may save time as well. Finally, the incision required for a hand-assisted 
operation is just slightly larger than that required for a standard laparoscopic
colectomy.

3. There are a growing number of commercially available hand-assisted
devices on the market presently. The latest generation of devices available at the
time of publication were: the Lap Disc (Ethicon) and the Gelport (Applied
Medical). These are, for the most part, third-generation devices that are far supe-
rior to the original devices. Most will maintain the pneumoperitoneum and the
laparoscopic exposure with the hand outside of the abdomen. Further, it is pos-
sible to insert a laparoscopic port through several of these devices, instead of
the hand, which greatly increases their versatility. For a short-duration applica-
tion (e.g., mobilization and transection of a diverticular phlegmon) it may not
be necessary to use a device at all. Provided the hand incision is small enough,
the forearm, that has a larger diameter than the hand and wrist, will occlude the
opening and prevent the leakage of gas.

4. A basic principle of hand-assisted operations is that the hand incision
must be located well away from the quadrant(s) where the hand-assisted dissec-
tion is to take place. Dissection immediately beneath or adjacent to the hand
incision is usually quite difficult, if not impossible, because the bulk of the hand
obstructs both the view of and access to the underlying structures. It is for this
reason that some surgeons, for sigmoid and low anterior resection, make the
hand incision well into the case, after the sigmoid and rectosigmoid mobiliza-

WHE15  6/16/2005  2:18 PM  Page 177



178 J L Cohen

tion have been completed using standard laparoscopic methods. In contrast, the
lower midline hand port can be placed at the start of a right colectomy because
the dissection is, for most of the case, well lateral to the hand port location.

5. The size of the ports utilized in a given case will vary depending on the
surgeon’s choice of (1) camera (5 or 10 mm diameter), (2) the diameter of the
tissue-cutting and division device chosen for the operation (5, 10, or 12 mm),
and (3) whether a linear stapler is to be used (12 mm diameter).

B. Right Colectomy

I. Lower midline hand incision location: port placement scheme (Figure
15.3.1)
1. The patient is placed in the modified lithotomy position with the

thighs parallel to the anterior surface of the abdominal wall. The
supine position is also an option, however, this position elimi-
nates an excellent working position, mainly the between the legs
vantage point. (For operating room setup, see Chapter 15.1, Sec-
tions B and C, and Figure 15.1.1.)

2. A 12-mm port is placed supraumbilically in the midline.
3. A port is placed in the midline in the midepigastric region. Either

a 5-mm or a 10-mm port can be placed (Figure 15.3.1 shows a
5-mm port).

4. In the teaching setting, a third port is inserted into the left side
of the abdomen just lateral to the rectus abdominus muscle at or
a bit above the level of the umbilicus. Either a 5-mm or a 10-mm
port can be placed in this location (10-mm port shown in Figure
15.3.1).

5. A lower midline incision is made to accommodate the surgeon’s
left hand. The cephalad extent of this incision should be at least
7cm beneath the supraumbilical port. The selected hand-assisted
device is then inserted or applied, after which the hand is 
inserted.

II. Lower midline hand incision location: brief summary of procedure
1. The surgeon stands on the left side of the patient. The first assis-

tant/cameraperson stands on the patient’s left cephalad to the
surgeon. The laparoscope is placed through the midepigastric
port; the scissor or harmonic scalpel are inserted through the
upper midline port.

2. A description of both the lateral to medial and the medial to
lateral approaches follows.
a. Lateral to medial: The surgeon inserts the left hand into 

the abdomen and retracts the right colon medially. The
patient is rotated steeply to the left. The ileocolic attach-
ments and the white line of Toldt are incised. The dissection
is continued up the ascending colon and around the hepatic
flexure.
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Figure 15.3.1. Right colectomy port and hand incision arrangement 1 (infraumbilical midline hand incision location). Note:
there should be at least 7cm distance between the 12-mm midline camera port and the hand incision.
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180 J L Cohen

b. Medial to lateral approach: To expose the origin of the ileo-
colic vessels, the ileocecal portion of the mesentery is
grasped and lifted upward and laterally. This maneuver
reveals the location of the ileocecal bundle by bowstringing
these vessels. A window is made on either side of the ves-
sels, after which a stapler or tissue-cutting device, inserted
via the supraumbilical port or the left lateral port, is used to
transect the vessels.

3. The omentum is next separated from the transverse colon sharply,
using the left hand to expose the plane between the omentum and
the underlying transverse colon. Here the third port is useful in
retracting the omentum cephalad and upward while the hand
retracts the transverse colon downward.

4. Further mesenteric division can be carried out once the points of
transection have been chosen.

5. The terminal ileum and transverse colon can be divided intra- 
or extracorporeally using a linear stapling device. If performed
intracorporeally, extra care must be taken to avoid twisting the
small bowel on its mesentery when delivering the specimen.

6. The resection is completed and the anastomosis carried out 
extracorporeally.

7. Pneumoperitoneum can be reestablished to permit inspection of
the operative field and the abdominal wounds after removal of the
ports.

III. Right lower quadrant hand incision location: port placement 
(Figure 15.3.2)
1. The patient’s body position on the operating table and the room

set up are the same as for the lower midline hand incision loca-
tion described above.

2. A 12-mm port is placed supraumbilically in the midline.
3. A 5- or 10-mm port is placed in the midepigastric region (5mm

shown).
4. The third laparoscopic port, for teaching cases or difficult dis-

sections on the left side, is placed lateral to the rectus muscle at
or above the level of the umbilicus. A 5-mm or 10-mm port can
be used in this location (10mm shown).

5. The hand incision is placed transversely in the right lower quad-
rant at least 7cm caudad to the supraumbilical port location. The
incision should not be made so low as to prevent the hand 
from reaching the hepatic flexure of the colon (Figure 15.3.2). 
As shown in Figure 15.3.2, for patients with large and broad
abdominal walls the port arrangement is shifted in a cephalad
direction.

IV. Right lower quadrant hand incision location: brief summary of 
procedure
1. Same as described above.
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Figure 15.3.2. Right colectomy port and hand incision arrangement 2 (right lower quadrant hand incision location). Note: there
should be at least 7cm distance between the 12-mm midline camera port and the hand incision.
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C. Sigmoid Colectomy/Low Anterior Resection

Two different hand-assisted approaches are presented next. The first utilizes
a left lower quadrant oblique incision whereas the second calls for a lower
midline incision location. The initial dissection and first several steps of the pro-
cedure are done using the laparoscopic ports alone before making the hand-
assisted incision for both port/hand schemes.

I. Left lower quadrant oblique hand incision location: port placement
(Figure 15.3.3)
1. The patient is placed in the modified lithotomy position with

thighs parallel to the abdomen (see Chapter 15.1, Figures 15.1.2,
15.1.3, and text of Section D).

2. As for right colectomy, a 12-mm port is placed supraumbilically
(Figure 15.3.3). The use of a 10-mm, 30° laparoscope is advised.

3. A 5-mm port is placed on the right side, lateral to the rectus
muscle, about at the level of the umbilicus (Figure 15.3.3).

4. A 12-mm port is placed to the right of the midline, again lateral
to the rectus muscle, low enough to permit intracorporeal tran-
section of the rectum (Figure 15.3.3).

5. To fully mobilize the splenic flexure and to retract, in general, it
is usually necessary to insert a fourth port. A 5-mm port will
suffice and is best placed in the midline midway between the
xiphoid process and the umbilicus (Figure 15.3.3).

6. Laparoscopic dissection and mobilization of the rectosigmoid
and proximal rectum is done before adding the hand incision
(using the older devices) because the intracorporeal hand
obscures this area. The hand-assisted device is inserted via a
muscle-splitting, oblique, left lower quadrant oblique incision.
This incision is usually placed just above the groin area; however,
the location may vary based on the extent of mobilization accom-
plished laparoscopically before making the incision.

7. If one of the latest generation of hand devices is used, then the
hand port can be placed earlier in the case because it is possible
to work with the hand outside of the abdomen. If need be, a port
can be introduced via the hand port device.

II. Left lower quadrant oblique hand port location: brief description of
procedure (sigmoid/LAR)
1. Initial mobilization of the sigmoid and upper rectum can be per-

formed laparoscopically before making the left lower quadrant
incision for the hand. The patient should be placed in steep Tren-
delenburg and rotated to the right to facilitate dissection. Either
a lateral to medial or a lateral to medial approach can be used.
a. Lateral to medial approach: Retract the left colon and

sigmoid colon to the right, then sharply incise the white line
of Toldt. Extend this lateral dissection caudally into the left
iliac fossa down to the pelvic cul-de-sac. The ureter and
gonadal vessels are identified from the left and swept later-
ally. Next, the peritoneum overlying the medial aspect of the
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Figure 15.3.3. Sigmoid and low anterior resection port and hand incision arrangement 1 (left lower quadrant oblique hand inci-
sion location).
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rectosigmoid mesocolon is scored down to the anterior peri-
toneal reflection and the presacral plane established.

b. Medial to lateral approach: Dissection is begun at the right
base of rectosigmoid mesocolon and extended into the
pelvis. The left ureter can usually be identified from the right
as the presacral plane is developed. The lateral attachments
are next divided.

2. The left lower quadrant incision is next made and the left hand
inserted into the abdomen. Regarding the pelvic dissection, the
surgeon stands on the patient’s right and inserts the left hand
through this incision into the abdomen toward the pelvis.

3. The point of distal resection is chosen and a window created
between the mesentery and the rectum utilizing hand-assisted
techniques. Next, the mesentery and bowel are divided using a
laparoscopic linear stapling device inserted via the right lower
quadrant port. Multiple applications of the stapler will be neces-
sary. The surgeon’s hand can thin out the mesentery as well as
guide and position the stapler.

4. The proximal blood supply can be next isolated and then tran-
sected at the desired level using a linear stapler or other device.

5. If necessary, the splenic flexure would next be mobilized: the
surgeon stands between the patients leg’s and again inserts the left
hand into the abdomen in a cephalad direction. The hand is first
used to retract the descending colon medially, thus exposing the
lateral attachments. The hand is then used to retract the transverse
colon down and toward the feet while the midepigastric port is
used to reflect the omentum up and cephalad. The avascular
attachments between omentum and colon are then divided and the
lesser sac entered.

6. The proximal colon can be transected extracorporeally, via the
hand incision, with a linear stapler. The proximal EEA (End to
End Anastomosis) anvil and pursestring are next placed, after
which pneumoperitoneum is again established.

7. The anastomosis is constructed. The intracorporeal hand can be
used to guide the stapler through the Hartmann pouch, to reat-
tach the stapler and the proximal anvil and to keep other pelvic
structures out of the stapler. When checking for an anastomotic
leak via rectal air insufflation, the intracorporeal hand can be used
to occlude the proximal colon.

III. Suprapubic midline hand incision location for sigmoid or LAR: port
placement (Figure 15.3.4)
1. Rationale: This port/hand scheme offers advantages for middle

and distal rectal neoplasms when a sphincter-saving operation is
planned. This arrangement can also be used for more proximal
rectosigmoid resections, although for these lesions the left lower
quadrant hand incision (discussed above) may be advantageous.
a. In the case of middle or distal rectal neoplasms, it is usually

difficult to transversely divide the rectum distally, especially
in a narrow pelvis. It is easier to divide the rectum and 
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Figure 15.3.4. Sigmoid and low anterior resection port and hand incision arrangement 2* (infraumbilical hand incision loca-
tion). Note: Either a midline or a transverse hand incision can be utilized. The 5-mm left upper quadrant port is optional. Care
must also be taken to ensure that the lower abdominal ports are not placed too close to the hand incision. (*This arrangement
can also be used for total abdominal colectomy and ileal pouch-anal procedures.)
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construct the anastomosis using open methods via an inci-
sion centered on the lower midline than through a left lower
quadrant oblique incision. Therefore, unlike the method 
discussed immediately above, pneumoperitoneum is not
reestablished after the specimen has been removed.

b. With the older hand devices the disadvantage of having the
hand incision in the midline was that, with the hand inside,
the hand usually blocked and obscured the view of the
pelvis. Therefore, the pelvic dissection and mobilization that
was to be done laparoscopically had to be completed before
inserting the hand. The intracorporeal hand was used pri-
marily to facilitate the mobilization of the splenic flexure.
However, with the latest generation of hand devices it is pos-
sible to work laparoscopically with the hand outside of the
abdomen. Further, it is possible to put a laparoscopic port
through the hand device and, thus, to add a standard laparo-
scopic port. Thus, the current hand devices can be placed at
the start or early in the procedure and the hand can be uti-
lized in the abdomen where it is useful or removed when it
is in the way.

c. This method can also be used for proximal rectal resections,
although as already mentioned, the left lower quadrant
oblique hand incision method is preferred in that situation.

2. Four ports are usually sufficient (a fifth can be added if neces-
sary). Modified lithotomy position with thighs parallel to the
abdomen is utilized (see Chapter 15.1, Figures 15.1.2, 15.1.3, and
text of Section D).

3. A supraumbilical 10- or 12-mm port is used mainly for the 
telescope (10mm shown). A 10-mm, 0° or 30° laparoscope is 
recommended.

4. Three lateral ports are placed (5, 10, or 12mm, surgeon prefer-
ence): one on the left and two on the right. All are placed lateral
to the rectus muscle. One right-sided port is placed in the lower
right upper quadrant while the other right port is placed in the
upper right lower quadrant. The lone left-sided port is placed
almost at the level of the umbilicus at the lateral border of the
rectus muscle. A right-sided 12-mm port must be used if the
bowel is to be divided intracorporeally (Figure 15.3.4).

5. Although usually not necessary for sigmoid or low anterior resec-
tion, an additional 5-mm port can be placed in the left upper quad-
rant (optional port in Figure 15.3.4).

6. If one of the latest generation of hand devices is used, then 
the hand port can be placed at the start of the case. If a first-
generation device is being used, then, as discussed above, the
hand incision is not made at the start of the case. Either a verti-
cal midline incision starting at the pubic symphysis or a trans-
verse incision two fingerbreadths cephalad from the pubic
symphysis can be used. If a transverse skin incision is made, 
then the surgeon can either transversely divide the rectus muscle
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bilaterally or utilize the Pfannenstiel approach, which avoids
rectus muscle division by dissecting the muscle from beneath the
anterior rectus fascia and then entering the abdomen via a midline
incision made in the midline. The Pfannenstiel is recommended
as it is less traumatic; however, if there is an above-average
chance that conversion will be necessary, then it is best to utilize
a midline incision, which can easily be extended cephalad to
provide access to the upper abdomen.

IV. Brief description of procedure for lower midline or suprapubic trans-
verse hand incision port scheme
A. Using a first-generation hand device (which do not easily permit

laparoscopic dissection with the hand outside of the abdomen):
1. The rectosigmoid and sigmoid mesenteric dissection and

bowel mobilization is carried out laparoscopically. Depend-
ing on the level of rectal transection, the mesentery is then
divided either distally or proximally.
a. If a proximal rectal transection is planned then the

rectal dissection is carried out, after which a window is
made between the mesorectum and the bowel. The
rectum and mesentery are then divided intracorporeally
with a linear stapler.

b. If a mid- or low rectal transection is planned (via open
methods) then the rectum is mobilized as far as possi-
ble into the pelvis; however, neither rectum nor
mesorectum is divided. Next, the proximal point of
bowel transection is chosen, after which the proximal
bowel and the remaining mesentery is fully divided.

2. Splenic flexure mobilization: The lower midline or trans-
verse incision is made and the hand device placed. The
surgeon stands between the legs and after inserting the left
hand into the abdomen retracts the colon medially. The
surgeon’s right hand, working via one of the left lateral ports,
divides the lateral attachments toward and around the
flexure. The omentum is then “peeled” off the transverse
colon as described immediately above.

3. Medial to lateral splenic flexure mobilization: This is best
done laparoscopically either before the hand incision is 
made or with the hand out of the hand-assisted device. The
colon mesentery cephalad to the inferior mesenteric artery
takeoff is incised medially just beneath or just above the infe-
rior mesenteric vein (IMV), depending on whether the IMV
is to be divided or preserved. While lifting up the mesentery
the dissection between the anterior Gerota’s fascia and the
posterior aspect of the colonic mesentery is continued 
laterally and in a cephalad and caudad direction. The remain-
ing thin lateral attachments are next divided from lateral to
medial after pulling the descending colon medially and
upward. The omentum is then peeled off the distal transverse
colon to complete the flexure takedown.
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4. The case is then completed via the hand incision (it may 
be necessary to enlarge this incision to final length of 9–
11cm) using open methods. For mid- and low rectal resec-
tions (where the rectum is still intact distally), the rectal
mobilization to the levator floor is completed and the 
rectum via the hand incision, after which the rectum and
mesentery are divided using open methods. For more prox-
imal lesions, where the distal bowel transaction has been
done intracorporeally, the bowel is divided proximally via
open methods, the pursestring placed, and the proximal EEA
anvil inserted.

5. A standard double-stapled circular transanal anastomosis.
B. Procedure description using latest generation hand devices

(which allow for fully laparoscopic dissection with hand outside
of the abdomen):
1. The hand device can safely be placed at the start of the 

case. In fact, it can be placed before establishing the pneu-
moperitoneum. With a hand inside the abdomen (passed via
the device) protecting the viscera, the first port can be safely
introduced (provided a trocar-less port system is used). Next,
the pneumoperitoneum is established and the other ports
placed.

2. Depending on the order of dissection, the hand can be left
inside or withdrawn to permit fully laparoscopic dissection
in the pelvis. If the flexure is to be taken down first, then the
hand is best left in. The intracorporeal hand can assist during
either medial to lateral approach or lateral to medial flexure
mobilization. The hand can also be useful when dissecting,
mobilizing, and dividing the proximal sigmoid vessels or
inferior mesenteric artery and vein. If the pelvis is wide
enough the hand, introduced by the first assistant standing
on the patient’s left and facing the foot of the bed, can be
used to elevate and retract the rectosigmoid and rectum. If
not, the hand can be removed and that portion of the case
can be done laparoscopically.

3. Please see the section immediately above for the remainder
of the procedure description which is, for the most part, the
same.

D. Total Abdominal and Subtotal Colectomy and
Ileal Pouch–Anal Procedures

I. Port location (Figure 15.3.5)
1. Modified lithotomy position with both arms tucked. (Initial oper-

ating room set up as per Chapter 15.1, Sections B and C, and
Figures 15.1.2 and 15.1.3)
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2. A 12-mm port is placed supraumbilically. This port will be uti-
lized for both the camera and for dissection. The use of a 10-mm,
30° laparoscope is advised.

3. A 10-mm port is placed in the midline in the midepigastric region
(if a 5-mm camera can be used, then a 5mm port can be utilized
in this position).

4. An additional 10-mm port is placed laterally in the left midab-
domen, positioned such that it will provide access to the splenic
flexure.

5. If a fourth port is necessary for the mobilization of the transverse
or left colon, it can be placed on the right side, lateral to the rectus
muscle just above or below the level of the umbilicus. This port
can be either 5 or 10mm in diameter (surgeon preference).

6. Hand incisions: The two most commonly used incisions are a
lower midline and a suprapubic transverse incision.
a. A lower midline incision is made at the start of the case to

accommodate the surgeon’s nondominant hand from both
the right and left sides of the operating table.

b. Alternatively, a Pfannenstiel incision (via a suprapubic
transverse skin incision) can be made. Proponents believe
that, in addition to being more cosmetic, there is less 
pain associated with this approach. It may be difficult to
reach the flexures via this approach in patients with a lengthy
and broad abdominal wall. When in doubt it is best to 
use the midline incision because, if conversion is needed, it
is a simple matter to extend the incision cephalad. Gaining
access to the upper abdomen via a true Pfannenstiel is 
problematic and might require making a midline incision
that joins the suprapubic transverse incision (forming 
a “T”).

II. Brief description of procedure
1. The dissection is begun on the right colon. This can be done from

lateral to medial or vice versa.
a. Lateral to medial approach: The patient is rotated steeply to

the left. The surgeon stands on the patient’s left. The cam-
eraperson is also on the left, cephalad of the surgeon. The
laparoscope is inserted through the midline midepigastric
port. The surgeon inserts the left hand into the abdomen to
retract the right colon medially. The surgeon’s right hand
manipulates a scissor, harmonic scalpel, or other cutting tool
via the supraumbilical port.

b. Medial to lateral: As described above in the right colectomy
section (B.II).

2. Mobilization and devascularization of the right and proximal
transverse colon is carried out as per the above description for
right colectomy.

3. Omental separation is continued from the right to the left trans-
verse colon. Next, the middle colic vessels can be isolated and
divided along with the base of the mesentery.
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4. After reaching the splenic flexure the surgeon will need to move
to the right side of the patient or between the patient’s legs, insert-
ing the left hand, once again, into the abdomen. The patient is
rotated steeply to the right and placed in steep Trendelenburg. The
left colon is next mobilized.

5. With the surgeon’s left hand retracting the left colon medially and
the right hand controlling the cutting instrument placed via the
left lower quadrant port, the white line of Toldt is divided sharply
and the left colon is mobilized. Additionally, the remaining
splenic flexure attachments are divided.

6. The peritoneum overlying the lateral aspect of the sigmoid
mesentery is incised sharply, allowing the left ureter to be iden-
tified and swept laterally away from the base of the mesentery.

7. The left colic, proximal sigmoidal branches, and the intervening
mesentery can be divided intracorporeally at this point.

8. Next, the abdomen is desufflated and the entire colon is delivered
via the hand incision. If not already divided, the mesenteric
vessels can be transected extracorporeally. (Of note, when a Pfan-
nenstiel incision is utilized, devascularization is best accom-
plished intracorporeally.)

9. The specimen is exteriorized. It is possible to divide the sigmoid
colon and mesentery extracorporeally via the hand incision. If an
ileoanal pouch reconstruction is to be performed, it is generally
preferable to divide the ileocolonic mesentery extracorporeally,
so as to preserve the ileal branches of the ileocolic vessels.

10. Resection is completed and an ileocolic or ileorectal anastomo-
sis can be performed extracorporeally. If a total proctocolectomy
and ileoanal pouch reconstruction is to be performed, the remain-
ing rectal resection and anastomosis can be performed through
the hand incision.

III. Alternate port arrangement for subtotal, total abdominal colectomy, or
ileal pouch–anal anastomosis (Figure 15.3.4)

1. The modified lithotomy position with both arms tucked is
again utilized.

2. This is the same basic arrangement depicted in Figure
15.3.4. A total of four ports, with a fifth optional port, in
addition to the hand device is utilized to carry out the oper-
ation. The hand incision location or choices is the same as
for the just described method.

3. A supraumbilical 10-mm port is placed and serves as the
main camera port.

4. A 10- or 12-mm port is placed in the middle of the left
abdomen just lateral to the rectus muscle. This is the main
dissection port used when mobilizing and devascularizing
the right colon.

5. Two right-sided ports are placed, both lateral to the rectus
muscle. The more cephalad port is placed in the lower right
upper quadrant whereas the other is placed in the right lower
quadrant. The upper right port is best placed after the right
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colon and proximal transverse colon have been mobilized
and devascularized. This port is used to retract and assist
during the left transverse and descending colon mobilization
and devascularization.

6. A fifth, optional port, can be placed in the left upper abdo-
men, lateral to the rectus muscle. This would be helpful
when mobilizing a difficult hepatic flexure.

IV. Procedure description for alternate port placement scheme for subto-
tal, total abdominal colectomy, or ileal pouch–anal anastomosis

1. The order of dissection is the same and the intracorporeal
hand utilized from the very beginning of the case. One com-
monly used approach is to mobilize the right colon initially
followed by the transverse, descending, sigmoid, and rectum.

2. The camera is mostly situated in the supraumbilical port.
3. The surgeon stands either between the legs or on the patient’s

left side with the left hand inserted into the abdomen.
4. The surgeon’s left hand mobilizes and cuts tissue via instru-

ments inserted via the left lower quadrant port.
5. The left upper and right upper quadrant ports are mainly

used to retract and expose.
6. Once the intraabdominal colon has been fully mobilized, the

pneumoperitoneum is dropped and the case completed via
open methods using standard open methods.
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16.1. Patient Positioning and
Operating Room Setup:
Splenectomy

Joseph B. Petelin, M.D., F.A.C.S.

A. Operating Room Setup

1. The operating room (OR) is set up the same regardless of the position
of the patient. The anesthesia machine is at the head of the bed. A
monitor is placed at the shoulder of the patient on each side of the
patient’s head, regardless of patient position. The OR technician or
nurse stands on the patient’s left, toward the feet. The back table and
mayo stand will be in that area.

Most surgeons use a standard mayo stand at the foot to store the
standard equipment for laparoscopic splenectomy (this is labeled
MAYO 1 in the diagram). In addition, some surgeons find that a second
mayo stand located on the patient’s left at the level of the hip provides
for efficient placement of the tools (scissors, harmonic dissector,
graspers, and clip appliers) most frequently used during the procedure.

2. Equipment
The general complement of laparoscopic and open equipment is

needed for laparoscopic splenectomy. Most of this equipment is placed
on the mayo stand at the foot of the table; less frequently used items
may be stored on the back table.
a. Special laparoscopic splenectomy equipment may be needed for

laparoscopic splenectomy.
i. It is wise to have a wide-mouthed (>4-cm-long jaws) grasper

available, if possible, in the event that emergency vascular
control is necessary.

ii. An endovascular linear stapler is a very useful device for
controlling and dividing the splenic hilum. It may also be
used for division of the short gastric vessels. In the absence
of a wide-mouthed grasper, it may be used for temporary
control of the splenic hilum in an emergency.

iii. Ligatures and/or sutures of “0” and “2-0” braided nonab-
sorbable material may used for control of the splenic vessels.

iv. An automatic clip applier is useful for control of smaller
vessels.

v. Harmonic scissors have made a huge impact on the dissec-
tion around the spleen. The lienocolic ligament and the short
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gastric vessels are effectively controlled and divided with this
instrument.

b. Laparotomy equipment
This is usually placed on the back table for use in the case of an emergency.

B. Patient Positioning: Introduction

The importance of patient positioning for laparoscopic splenectomy cannot
be overemphasized. Four alternatives are possible: supine, lithotomy, right lateral
decubitus, and anterolateral (partial right lateral decubitus, 40°–50°). A bean bag
greatly facilitates patient positioning in the latter three approaches.

The supine and lithotomy positions, initially reported in the early 1990s, have
largely been replaced by the lateral and partial lateral positions. The former are
currently only used for patients with massive splenomegaly (>20cm length),
pediatric or very thin patients, or those in whom concomitant surgery (e.g.,
laparoscopic cholecystectomy) is planned.

C. Supine Position

Presently, few surgeons prefer the supine position for adult laparoscopic
splenectomy uncomplicated by massive splenomegaly or the need to perform
concomitant procedures. The patient is placed supine on the operating table with
lower extremities together and the upper extremities at the patient’s sides (Figure
16.1.1). The surgeon stands on the patient’s right side and the assistant on the
patient’s left. The assistant operates the camera and manipulates an instrument
for retraction or to otherwise assist. (See Chapter 16.2, Figure 16.2.1, for port
placement scheme.)

1. Advantages
Setup and positioning time is significantly shorter when the supine position

is utilized. The location of the initial port (often periumbilical) is also more
familiar to the surgeon than the sites used when the patient is in the lateral posi-
tion. Exploration of the abdomen for accessory spleens is thought to be easier
with the patient in the supine position. Conversion to laparotomy is also facili-
tated in this position. Concomitant surgery, for example, laparoscopic cholecys-
tectomy, is easier to accomplish in this position.

2. Disadvantages
Exposure of the left upper quadrant, the spleen, the tail of the pancreas, the

posterolateral ligaments, and the short gastric vessels is significantly more dif-
ficult when using the supine approach. These problems have been held respon-
sible for the increased operative time and blood loss encountered in patients
undergoing laparoscopic splenectomy in the supine position.
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D. Modified Lithotomy Position

In the modified lithotomy approach, the legs are placed in stirrups such that
the thighs are parallel to the anterior abdominal wall. The arms are tucked at the
sides. Except for the positioning of the legs, this position is similar to the supine
approach. The patient’s left side can be elevated by placing a roll under it, thus
achieving a partial lateral position. With the patient thus positioned, a space
exists between the legs in which the surgeon can stand (Figure 16.1.2). The cam-
eraperson is located on the right of the patient and the first assistant stands on
the patient’s left in most cases. The first assistant can also stand on the right side

Figure 16.1.1. Supine position for splenectomy.
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caudad to the camera person. (See Chapter 16.2, Figure 16.2.1, for accompany-
ing port placement scheme.)

1. Advantages
Some surgeons feel more comfortable doing the case from between the legs.

This approach also decreases the crowding at the operating table, by allowing
the cameraperson and the first assistant to stand alone on opposite sides of the
patient. Obviously, if a robotic camera holder is to be used, crowding is less of
an issue.

Figure 16.1.2. Modified lithotomy position for splenectomy.
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2. Disadvantages
It takes more time to place the patient in this position compared to the supine,

lateral, or anterolateral positions. The legs are placed into the stirrups and then
secured, after which the “foot” of the table must be detached. There is also a low
incidence of stirrup-related complications associated with this position. The
latter can largely be avoided by carefully positioning and padding the legs.

E. Lateral Position

A full lateral position (right lateral decubitus) is often preferred for laparo-
scopic splenectomy (Figure 16.1.3). Here, the patient’s left upper extremity is
either suspended from an attached table support or is supported across the
patient’s chest with a pillow. A soft roll is placed under the right axilla in a trans-
verse direction. The lower extremities are usually partially flexed with a pillow
between the knees. The shoulders and lower extremities are strapped or taped to
the table to prevent movement. The midportion of the OR table is flexed and the
“kidney rest” is elevated to maximize the distance between the left costal margin
and the left iliac crest.

When using the lateral position, the surgeon and one assistant both stand on
the patient’s right side. The assistant operates the camera while standing cepha-
lad to the surgeon. A second assistant may stand on the patient’s left in this sit-
uation. If needed, they may assist by using an instrument passed through a more
posterior port in the flank. The anesthesia personnel are located at the head of
the table. (For port placement schemes, see Chapter 16.2, Figures 16.2.3, 16.2.4.)

1. Advantages
The lateral position usually provides excellent exposure of the posterior lig-

aments, the hilar structures, the tail of the pancreas, and the short gastric vessels.
Many authors have reported less blood loss and shorter operative times when
this approach is used.

2. Disadvantages
Initial port placement is slightly more difficult and dangerous with the

patient in the full lateral position. In this position, the spleen shifts to a more
medial location where the risk of injury is greater. Extra care must be taken to
ensure safe placement of the first trocar. The use of visually directed ports facil-
itates the insertion of the initial trocar. Left upper extremity suspension from a
transverse rod has the potential disadvantage of obstructing instrument maneu-
vers during the case; therefore, placement of the left upper extremity on a pillow
is preferred.

Exploration of the abdomen for accessory spleens, concomitant surgery
(e.g., laparoscopic cholecystectomy), and conversion to laparotomy are more dif-
ficult from this position than from other positions. This position is nearly impos-
sible to use in patients with massive splenomegaly because visualization of the
vital structures is obscured by the splenic mass.
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F. Anterolateral (Partial Right Lateral Decubitus)
Position

The anterolateral position represents an attractive compromise position that
incorporates the benefits of both the supine and lateral approaches for laparo-
scopic splenectomy. A bean bag placed under the patient facilitates positioning.

Figure 16.1.3. Lateral position for splenectomy.
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A shoulder roll is placed beneath the patient’s right axilla. The patient is initially
placed in the full lateral position, then laid back to a 45° position, and then the
bag is deflated to harden it into position (Figure 16.1.4). Pillows are placed
between the patient’s upper and lower extremities. Straps are placed across the
shoulders and the hips to secure the patient to the table. The kidney rest is ele-
vated and the table is flexed to maximize the distance between the left costal
margin and the left iliac crest. For this position, the surgeon and first assis-
tant/camera operator both stand on the patient’s right side. A second assistant
could stand on the patient’s left side. If it becomes necessary to tilt the patient
to a more supine position, the first assistant/camera operator may move to the
patient’s left side.

Figure 16.1.4. Right anterolateral decubitus position for splenectomy.
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1. Advantages
The partial lateral position usually provides excellent exposure of the pos-

terior ligaments, the hilar structures, the tail of the pancreas, and the short gastric
vessels. Initial access to abdomen is usually easier and less dangerous than a full
lateral approach. Tilting the OR table to the right (counterclockwise, when
viewed from the feet) will yield the equivalent of a full lateral position. Tilting
the OR table to the left (clockwise) will yield the equivalent of a supine posi-
tion, facilitating the search for accessory spleens, concomitant surgery (e.g.,
laparoscopic cholecystectomy), and conversion to laparotomy.

2. Disadvantages
There are no particular disadvantages associated with using this position

unless the OR table cannot be rotated as described above.
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16.2. Splenectomy: Port Placement
Arrangements

William E. Kelley Jr., M.D.

The laparoscopic approach to splenectomy has gradually been embraced by
the general surgery community over the past decade. As previously discussed,
there are four positions in which the patient can be placed to undergo laparo-
scopic splenectomy. The patient position and the size of the spleen dictate where
the ports should be placed. The port placement schemes need to be adjusted for
very large spleens.

A. Port Placement 1

Supine and modified lithotomy position (see Chapter 16.1, Figures 16.1.1,
16.1.2)

A. Description of port arrangement
1. Refer to operating room (OR) set up in Chapter 16.1, Figures

16.1.1, 16.1.2
2. The anterior modified lithotomy position described by Flowers et

al. places the patient supine or with the left side elevated by a roll
beneath the left flank, with both arms tucked. Monitors are placed
above and lateral to each shoulder. Exposure is enhanced by
placing the table in moderate to steep reverse Trendelenburg posi-
tion. Rotating the table slightly left brings the patient to a supine
position to explore for accessory spleens and expose the splenic
pedicle anteriorly. Rotating to the right facilitates exposure of the
lateral attachments. (Some authors prefer a semilateral modified
lithotomy position with the patient on a bean bag support at a 45°
angle, right side down, with the left arm across the patient’s chest.
In the latter position, the table can be rotated left to approach the
splenic pedicle anteriorly with the patient supine, or right to bring
the patient almost to a lateral decubitus position to approach the
splenic pedicle posteriorly. The port placement is essentially the
same for both these positions.)

3. The first port (10mm) is placed in a periumbilical location and
is for the camera (Figure 16.2.1). For an average or short-waisted
patient, the trocar is inserted at the upper rim of the umbilicus.
In a tall patient, however, the first port must be inserted above the
umbilicus, and sometimes to the left of midline to permit ade-
quate exposure during dissection of the splenic pedicle and the

WHE16  6/16/2005  2:19 PM  Page 202



16.2.
S

plenectom
y: Port P

lacem
ent A

rrangem
ents

203

Figure 16.2.1. Port placements for supine or modified lithotomy position.
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upper pole of the spleen. For larger spleens, the camera port may
have to be positioned to the right of midline, but rarely below the
level of the umbilicus, except in the case of a very large spleen.
A 30° laparoscope is advised to optimally visualize the anatomy
and to allow precise placement of the working and retracting
ports.

4. The second port (10mm) is inserted in the midepigastrium
between the xiphoid process and the camera port in the midline
for an average-size patient and spleen. For a small patient or a
large spleen, this port is placed to the right of midline. The 30°
scope may need to be moved to this port to improve visualization
of the cephalad aspect of the splenic pedicle or of the upper pole
of the spleen. (If a 5-mm, 30° laparoscope is available, then a 
5-mm port can be placed in this location.)

5. The third port (5 or 10mm) is inserted at the xiphoid process,
angled to the left of the falciform ligament. This port is used to
retract the stomach to expose the short gastric vessels, the splenic
pedicle, and the lower pole vessels. If a reliable and atraumatic
5-mm grasper is available, a 5-mm port will suffice. If not, then
a 10-mm port will be needed to accommodate a 10-mm Babcock
or similar retractor.

6. The fourth port (12mm) is placed in the left anterior axillary line
near the left costal margin, but comfortably below the lower pole
of the spleen. The linear stapler, assuming one is used, is passed
via this port to staple the hilar vessels. This port placement
affords the best angle of approach to the splenic pedicle.

7. The fifth port (12mm) is inserted in the left upper quadrant in the
left midclavicular line above the level of the camera port to allow
the surgeon to reach the cephalad short gastric vessels comfort-
ably. This trocar should not be placed too far cephalad, however,
to prevent operating instruments from obscuring the camera view.

8. In the supine position the surgeon stands on the patient’s right
side and the assistant on the left. In the modified lithotomy posi-
tion, the surgeon stands between the legs and an assistant stands
on each side of the patient.

B. Brief description of procedure
1. The five-trocar placement described above allows maximum flex-

ibility for the surgeon and assistants.
2. Some surgeons prefer to operate through the midepigastric and

midclavicular left upper quadrant ports two and five, leaving the
most lateral port for the assistant. With this approach the camera
operator holds the laparoscope through the periumbilical port and
maintains exposure with a retractor through the subxiphoid port.

3. Other surgeons prefer to operate via ports four and five, leaving
ports two and three for the assistant and port one for the camera.
Because the patient is positioned in a 40°–60° right lateral tilt,
most of the lateral exposure is provided by gravity. Many sur-
geons use both these port strategies during splenectomy, depend-
ing upon the structures being dissected or divided.
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4. The surgeon stands between the patient’s legs and approaches the
splenic pedicle anteriorly. The lower pole attachments of the
spleen are mobilized and the caudal branches of the splenic
pedicle are divided. We prefer next to divide the short gastric
vessels, using an ultrasonic sheer or Ligasure (Valley Labs, Tyco,
Inc.) to expose the splenic pedicle on its cephalad and anterior
surfaces. The splenic pedicle is then mobilized posteriorly by
careful blunt dissection from below and above, and the splenic
vessels are divided using a linear stapler progressing in a cepha-
lad direction. The table is then rotated to the right, the lateral
splenic attachments are divided, and the posterior aspect of the
spleen is dissected free.

B. Port Placement 2

Full lateral decubitus position (see Chapter 16.1, Figures 16.1.3, 16.1.4)
A. Description of port arrangement (method of Park, Gagner et al.)

1. A 5- or 10-mm port is inserted along the costal margin medial to
the midaxillary line (Figure 16.2.2). With insufflation, this trocar
moves in a caudal and slightly medial direction, away from the
costal margin. A 30° laparoscope is inserted through this port.

2. The 12-mm port is inserted lower in the midaxillary line.
3. Another 5- or 10-mm port is inserted posterior to the camera port,

along the costal margin near the anterior axillary line.
4. After mobilization of the splenic flexure, a fourth port (5mm)

may be inserted posteriorly in the flank near the costal margin, if
necessary. This port is used by an assistant to elevate the lower
pole of the spleen and to maintain exposure during dissection.

5. When using the lateral decubitus approach for a very small
patient or for resection of a large spleen, the port locations must
be positioned in a more medial and caudal orientation (Figure
16.2.3). Port placement must allow adequate distance from the
spleen to avoid inadvertent injury to the capsule and permit actu-
ation of the instruments, especially the linear stapler. At the same
time, the surgeon must be able to reach the cephalad short gastric
vessels and the upper pole phrenic attachments.

6. In this position, the surgeon and camera operator stand on the
patient’s right side. If an additional assistant is needed, they will
stand on the patient’s left.

B. Brief description of procedure
1. The patient is positioned in the full right lateral decubitus posi-

tion with the left arm supported by a sling. A kidney rest is raised
and the table is flexed to open the left costophrenic angle. The
assistant’s monitor is placed next to the upper right border of the
table at the 11 o’clock position. The surgeon’s monitor is placed
behind the patient’s shoulders at the 2 o’clock position relative to
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the table. Many surgeons choose to work through the two lower
ports with the laparoscope in the cephalad port. Other surgeons
prefer ports two and three, while the camera assistant uses the
middle port. The first assistant works via the fourth port.

2. The surgeon stands to the right side of the table, facing the
patient. The camera operator stands on the same side, cephalad
to the surgeon. The first assistant is positioned on the right side
of the table, behind the patient.

3. In this position the dissection begins posteriorly, mobilizing the
lateral attachments of the spleen, leaving a 1- to 2-cm border of
parietal peritoneum to grasp for atraumatic manipulation of the
spleen. The spleen is reflected medially, exposing the hilum. The
splenic vessels are divided using the linear stapler from below,
progressing cephalad, leaving the tail of the pancreas posteriorly.
With the spleen elevated, the short gastric vessels are then divided
with the ultrasonic shears, the Ligasure device, or sharply

Figure 16.2.2. Port placement for lateral position.
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between clips. The vascular upper pole lienophrenic attachments
are then divided with the same technique that was used for the
short gastric vessels.

C. Port Placement 3

Alternative lateral position arrangement (see Chapter 16.1, Figures 16.1.3,
6.1.4)

A. Description of port arrangement
1. The first port (5 or 10mm) is inserted just medial to the anterior

axillary line at the costal margin. A 30° laparoscope is inserted
through this port. Thus, the camera port in this scheme is located
to the left of the surgeon’s right- and left-hand instrument ports
(Figure 16.2.4).

Figure 16.2.3. Port placement for lateral position in a patient with a large spleen.
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2. The second port (5 or 10mm) is then inserted 2cm below the
costal arch in the midaxillary line.

3. The third port is introduced near the posterior axillary line near
the costal margin. This is a 12-mm trocar to accommodate a linear
stapler.

4. A fourth port, for the assistant, can be introduced posteriorly near
the costal margin, just below the lower pole of the spleen after
the splenic flexure has been mobilized.

5 In this position, the surgeon and camera operator stand on the
patient’s right side. If an additional assistant is needed, they will
stand on the patient’s left.

6. When using the lateral decubitus approach for resection of a large
spleen, the trocars must be positioned in a more medial and
caudal orientation (see Figure 16.2.4). Port placement must allow
adequate distance from the spleen to avoid inadvertent injury to
the capsule and permit actuation of the instruments, especially
the linear stapler. At the same time, the surgeon must be able to

Figure 16.2.4. Alternate port placement for lateral position.
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reach the cephalad short gastric vessels and the upper pole
phrenic attachments.

B. Brief description of procedure
1. The room and operating team setup is the same as for the Park

and Gagner technique.
2. The 30° laparoscope is initially inserted via the first port (in the

anterior axillary line).
3. Later, the laparoscope is moved to the second port (in the midax-

illary line). The surgeon then operates via the first and third ports.
The assistant works through the fourth port.

4. The operation is conducted in the same fashion as in the Park and
Gagner lateral decubitus scheme. This port placement is not
appropriate for a large spleen wherein the lower pole would
prevent insertion of the second and third trocars. Also, explo-
ration for an accessory spleen is more limited.

D. Port Placement 4

Modified semilateral decubitus approach (see Chapter 16.1, Figure
16.2.5)

A. Description of port arrangement
1. Gigot has described a port placement scheme using a 45° semi-

lateral decubitus position. When the table is rotated to the left or
right, the patient will approach either the supine position or the
full lateral decubitus position, respectively. Surgeons who prefer
the semilateral decubitus position believe that they can make a
better exploration for accessory spleens when the table is rotated
to the left and that they have improved access anteriorly to the
splenic pedicle. When the table is shifted to the full decubitus
position (right side of patient down), excellent gravity-related
exposure of the spleen is obtained.

2. The first port (5 or 10mm) is inserted in the midaxillary line just
below the costal arch and is the site where the 30° laparoscope is
introduced (Figure 16.2.5).

3. The second port (5 or 10mm) is inserted in the left subxiphoid
location. This port is used by the cameraperson to retract and
provide exposure.

4. The third port (12mm) is inserted below the costal margin at or
near the posterior axillary line. This port is used for dissection
and for the linear stapler.

5. The fourth port (5mm) is inserted between the first and second
ports, near the costal margin and midclavicular line. The precise
position depends on the size of the spleen and the anatomy of the
gastrosplenic ligament.

6. If needed, a fifth port (usually 5mm) can be introduced posteri-
orly for use by the second assistant.
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7. In this position, the surgeon and camera operator stand on the
patient’s right side. If an additional assistant is needed, she will
stand on the patient’s left. If the patient is rotated to a more supine
position, the surgeon and assistant positions are changed to those
used for the supine position.

B. Brief description of procedure
1. The room and operating team setup is the same as in the full

lateral decubitus position.
2. The table is rotated to the left, bringing the patient to a nearly

supine position. An initial inspection is made for accessory
spleens. The splenocolic ligament is divided and the lower pole
vessels are divided.

3. The table is rotated to the right, bringing the patient to a full
lateral decubitus position. At this point the dissection proceeds
much the same as in the full lateral decubitus position. The spleen
is mobilized laterally and the splenic vessels are exposed poste-
riorly. The hilar vessels are separated from the pancreas and the

Figure 16.2.5. Port placement for anterolateral position.
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dissection of the splenic vessels proceeds from below upward
taking advantage of both anterior and posterior exposure. The
patient can be rotated back toward a supine position again if nec-
essary as the short gastric vessels are divided and the dissection
of the upper pole attachment is completed. With the patient
rotated toward the supine position at the end of the procedure, the
exploration for accessory spleens is finished.
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17.1. Laparoscopic Ultrasonography:
Patient Positioning and
Operating Room Setup

Maurice E. Arregui, M.D., F.A.C.S.
Matthew S. French, M.D.

A. Introduction

There are indications and applications for laparoscopic ultrasound during
numerous laparoscopic procedures. These situations include evaluation of the
biliary tree during laparoscopic cholecystectomy, evaluation of the pancreas and
surrounding vasculature during staging of pancreatic cancer, and evaluation of
the liver for diagnosis and the ablative treatment of malignant lesions. Other 
indications include characterization of adrenal tumors, localizing colorectal
tumors and retroperitoneal masses, and finding pancreatic islet cell tumors. With
increasing experience, the indications for laparoscopic ultrasound continue to
expand. This section discusses patient positioning and operating room (OR) setup
requirements in patients undergoing laparoscopic ultrasound evaluation.

B. Positioning Patient on the Operating 
Room Table

Generally, laparoscopic ultrasound is performed in addition to other proce-
dures and therefore positioning the patient is specific to the primary surgical pro-
cedure. For this reason, patient positioning is rarely a major issue. With
articulating probes, little difficulty is encountered even when the patient must be
positioned in the lateral decubitus position for laparoscopic adrenalectomy or
splenectomy. The ultrasound equipment can be adapted accordingly. Port place-
ment is more important to successful completion of the examination and is dis-
cussed in the next chapter.

C. Equipment

High-quality, up-to-date equipment is essential for performing precise
laparoscopic ultrasound evaluations. Numerous companies are now producing
equipment dedicated to intraoperative open and laparoscopic use. Most ultra-
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sound units are large with a monitor at eye level for viewing, a keyboard and
control panel for manipulating the image, recording equipment for VHS, SVHS,
or digital recording, and a printer for making hard copies of an image. Most also
have the ability for storing images in the hard drive of the computer for later
viewing. Although they are portable, the machines were designed for use in 
dedicated radiology suites rather than operating rooms. The limited space in the
operating room and the relative immobility of most ultrasound units makes them
awkward to position. The controls are also designed for manipulation in a radi-
ology suite or office setting, and modifications for use in a sterile environment
are lacking. Some of the newer ultrasound units are more compact, and attempts
have been made to develop remote hand controls for use by the surgeon under
sterile conditions. Currently, for the operating surgeon to control the unit a trans-
parent sterile plastic drape must be placed on top of the controls. This method
works reasonably well, but I have found it difficult to position the ultrasound
probe and manipulate the controls at the same time. It is more efficient to have
the circulating nurse manage the ultrasound unit under the surgeon’s direction.

The transducers themselves have been designed for intraoperative open and
laparoscopic uses. Most transducers can be sterilized; however, some cannot and
must be placed in plastic covers to be used in the operating field. Laparoscopic
transducers, in general, are specific to each unit or to the line of units made by
each company and thus they are not interchangeable. They are typically made
to fit through a 10-mm trocar and are either rigid or made with articulating tips.
The tip may articulate in two directions, although newer designs will articulate
in four directions. The transducer generally provides a linear ultrasound array at
a frequency of 5–10MHz. This is a higher frequency than that used for trans-
abdominal ultrasound (3.5–5.0MHz) and results in a more detailed image. The
higher frequency is possible due to the close approximation of the probe tip to
the structures being evaluated. Guides to assist with biopsy under ultrasound are
not easy to find and in general are not helpful. Freehand technique is therefore
used for biopsies and placement of radiofrequency probes.

D. Room Setup

Proper positioning of equipment in the operating room is crucial to suc-
cessful performance of laparoscopic ultrasound. The average OR becomes clut-
tered during these procedures. The ultrasound machine itself is large and must
be positioned in addition to the anesthesia cart, laparoscopic tower, and scrub
table. It must also be close enough to allow good visualization. The most effec-
tive arrangement is shown in Figure 17.1.1.

There are various options for the room setup. This choice depends on the
procedure, positioning of the patient, and additional equipment that may be nec-
essary such as a fluoroscopic unit in the case of laparoscopic common bile duct
exploration or for performing radiofrequency tumor ablation. For laparoscopic
ultrasound during laparoscopic cholecystectomy, our preferred setup is to have
the laparoscopic monitor at the head of the bed (if a flat screen monitor is avail-
able) or off the right shoulder of the patient (Figure 17.1.2). The ultrasound unit
is located on the right side of the patient adjacent to the armboard. When it is
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time to perform the ultrasound, the surgeon goes to the right side of the patient.
The surgeon then directs the circulating nurse to adjust the settings in the ultra-
sound unit. Although this is somewhat cumbersome for the surgeon, we have
found that it is easiest for the surgeon to direct the nurse or resident with the
ultrasound unit in proximity so that they can more easily show where the correct

Figure 17.1.1. Operating room setup for laparoscopic ultrasound of upper
abdomen (liver, bile ducts, pancreas, stomach, etc.). If a standard CRT monitor
is to be used, then it is placed off the patient’s right shoulder; if a flat screen
monitor or a boom is available, then it is ideally placed at the head of the bed.
The ultrasound machine is positioned on the patient’s right side. The surgeon
stands on the patient’s right side and operates the camera and ultrasound probe.
This room setup can also be used for radiofrequency ablation (RFA); in this case,
the RFA machine is best positioned on the patient’s right side.
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knobs are located. If the unit is on the other side of the table, the surgeon can
more easily see the monitor in a more comfortable manner but has more diffi-
culty seeing the ultrasound console to direct the circulating nurse for the proper
adjustments.

We have also tried using picture-in-picture on the monitor at the head of the
bed. The image quality is degraded and the same difficulty applies to directing
the nurse with the ultrasound console. The same setup, as seen in Figure 17.1.1,
is used for laparoscopic staging of pancreatic cancer and for evaluation of the
liver during radiofrequency tumor ablation. In the latter procedure, during place-
ment of the radiofrequency needle, the surgeon stands on the patient’s left side
while the assistant surgeon holds the ultrasound probe in position to monitor the
placement of the radiofrequency needle. The room lights should be turned down

Figure 17.1.2. Alternate OR set up for laparoscopic cholecystectomy or other
upper abdominal ultrasound examinations.
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or off for accurate viewing and the screen turned toward the surgeon. OR staff
trained in the operation of the ultrasound console are invaluable but rare.

The recommended OR setup for the performance of pelvic ultrasonography
is shown in Figure 17.1.3. Finally, the room setup for ultrasonography with the
patient in the left lateral decubitus position is shown in Figure 17.1.4.

E. Discussion

Laparoscopic ultrasound has become very useful during surgery and its 
indications are increasing. Currently, we use this modality for evaluation of 
the biliary tree for choledocholithiasis and to confirm normal anatomy before

Figure 17.1.3. Operating room setup for use of ultrasound in the pelvis (legs
can also be placed in modified lithotomy position).
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transection of the cystic duct. Anatomic information of the surrounding struc-
tures, including the vascular structures, can be very useful when operating on
inflamed gallbladders. In our hands, this has effectively replaced intraoperative
digital fluorocholangiography. Ultrasound also adds important staging informa-
tion for intraabdominal malignancies, especially in pancreatic cancer. With the
recent interest and increasing use of radiofrequency tumor ablation of hepatic
lesions, ultrasound is a requirement. Currently, intraoperative ultrasound has the
highest sensitivity for identifying and characterizing hepatic malignancies. It is
more sensitive than computerized tomography (CT) scans and magnetic reso-
nance imaging (MRI) scans. We often find many additional lesions intraopera-

Figure 17.1.4. Operating room setup for use of ultrasound with patient in right
lateral patient position (example, left adrenalectomy).
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tively when performing radiofrequency tumor ablation. Because of this, intra-
operative ultrasound offers the patient the best hope for identification and erad-
ication of all hepatic lesions. The success of radiofrequency ablation,
cryosurgery, or resective surgery depends on high-quality ultrasound imaging.
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A. Introduction

Appropriate port placement greatly facilitates the evaluation of intraabdom-
inal structures with laparoscopic ultrasound. Thorough preoperative planning is
essential to ensuring a smooth and efficient examination. Two main factors must
be considered before selecting trocar sites. First, of course, is the procedure to
be performed and organs to be examined, and the second is the type of equip-
ment available.

B. Procedures

As surgeons have become aware of the benefits of laparoscopic ultrasound,
the procedure has become increasingly popular. Many articles have been written
in the past 5 years describing the use of ultrasound during a variety of general
surgical, gynecologic, and urologic procedures. In addition, laparoscopic ultra-
sound may be the primary procedure to be carried out during staging laparoscopy
for pancreatic or other malignancies. Obviously, the location of the organ or
organs to be examined will dictate the most appropriate locations for the trocars.
Frequently, when ultrasound is performed in conjunction with other procedures,
the trocar sites selected for the primary procedure will suffice for the ultrasound
examination.

C. Equipment

In general, three types of laparoscopic ultrasound probes exist: rigid, two-
direction articulating (up/down), and four-direction articulating (up/down, side/
side). These probes are used in conjunction with a free-standing ultrasound
module similar to those found in radiology departments, which consist of a
monitor, keypad, and recording device or devices. The operating room setup for
laparoscopic ultrasound is detailed in the preceding chapter.
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D. Port Positioning

During procedures done solely for the purpose of performing laparoscopic
ultrasound, the port arrangements shown in Figures 17.2.1, 17.2.2, and 17.2.3
permit laparoscopic examination of the commonly examined upper abdominal
structures (liver, bile ducts, pancreas, stomach, etc.). The use of 10-mm ports
allows the ultrasound-guided (USG) probe to be inserted via any of the ports,
which should facilitate a thorough examination.

In the authors’ opinion, the best arrangement for diagnostic ultrasound is
that depicted in Figure 17.2.1. Using this port scheme, the ultrasound probe is
best placed through the umbilical port while the laparoscope is inserted through
the right upper quadrant port. The surgeon can easily control both camera and
probe while standing on the patient’s right side. If a four-direction articulating
probe is used, the entire evaluation can be performed through the periumbilical
port. If, however, a rigid probe or two-direction articulating probe is used, then
a third port may be needed to complete the examination. When evaluating 
the liver and bile ducts, the epigastrium just to the right of the midline is the
best additional location (see Figure 17.2.2). This position will allow transverse
imaging whereas the umbilical position permits only sagittal imaging. The
higher location of the epigastric port also allows better access to the dome of
the liver. For examination of the pancreas and stomach, the left upper quadrant
is probably the best location for a third port (see Figure 17.2.3). This location
will facilitate transverse imaging of these structures.

Some surgeons routinely place the ultrasound probe in the right upper quad-
rant for evaluation of the biliary structures (e.g., Kelly et al.). This technique 
can result in difficulty evaluating the lower edge of the liver due to its close 
proximity.

The dome and posterior portions of the liver can be very difficult to evalu-
ate from any port position if a rigid probe is all that is available. Keeping good
surface contact under these circumstances is not possible. In this situation, instil-
lation of saline over the dome of the liver will often provide an acceptable
window for standoff imaging.

Lower abdominal imaging of the retroperitoneum or colon can almost 
always be accomplished via the umbilical port with an articulating probe. For
pelvic imaging, trocar sites are selected that allow the probe to be positioned
adjacent to the structures of interest. The umbilicus is usually a suitable loca-
tion; however, some patients may require trocars placed in the lower quadrants.
Once again additional ports will be required if the surgeon wishes to obtain
images in a second plane and does not have access to an articulating ultrasound
probe.

E. Conclusion

Optimal port site locations for laparoscopic ultrasound vary with respect to
the patient, the procedure performed, and the equipment available to the surgeon.
Currently, optimal equipment is not readily available in most operating suites
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Figure 17.2.1. Trocar placement for laparoscopic ultrasound of the liver, gallbladder, bile ducts, and pancreas. The ultrasound
probe is placed through the umbilical port, and a 5-mm scope is placed through the right upper quadrant port.
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Figure 17.2.2 Alternate trocar arrangement that is useful when using a rigid ultrasound probe. The probe is placed through the
umbilical port for sagittal imaging and through the epigastric port for longitudinal transverse imaging.

W
H
E
1
7
 
 
6
/
1
6
/
2
0
0
5
 
 
2
:
2
1
 
P
M
 
 
P
a
g
e
 
2
2
2



17.2.
L

aparoscopic U
ltrasonography: Port P

lacem
ent A

rrangem
ents

223

Figure 17.2.3. Trocar placement in the left upper quadrant for evaluation of the pancreas and stomach.
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and thus the procedures can be difficult and time consuming. As more surgeons
begin to utilize laparoscopic ultrasound, hospital administrators may realize the
benefit in obtaining the appropriate ultrasound units and probes.

F. Selected References

Bezzi M, Silecchia G, De Leo A, Carbone I, Pepino D, Rossi P. Laparoscopic and intra-

operative ultrasound. Eur J Radiol 1998;27(suppl 2):207–214.

Catheline JM, Champault G. Laparoscopic ultrasound in abdominal surgery. Acta Chir

Belg 1998;98(2):55–61.

Falcone RA Jr, Fegelman EJ, Nussbaum MS, et al. A prospective comparison of laparo-

scopic ultrasound vs. intraoperative cholangiogram during laparoscopic cholecys-

tectomy. Surg Endosc 1999;13:784–788.

Kelly SB, Remedios D, Lau WY, Li AKC. Laparoscopic ultrasonography during laparo-

scopic cholecystectomy. Surg Endosc 1997;11:67–70.

Machi J, Schwartz JH, Zaren HA, Noritomi T, Sigel B. Technique of laparoscopic ultra-

sound examination of the liver. Surg Endosc 1996;10:684–689.

Olsen AK, Bjerkeset OA. Laparoscopic ultrasound (LUS) in gastrointestinal surgery. Eur

J Ultrasound 1999;10:159–170.

Thompson DM, Arregui ME, Tetik C, Madden MT, Wegener M. A comparison of laparo-

scopic ultrasound with digital fluorocholangiography for detecting choledocholithi-

asis during laparoscopic cholecystectomy. Surg Endosc 1998;12:929–932.

WHE17  6/16/2005  2:21 PM  Page 224



18. Intraoperative Upper and Lower
Endoscopy Considerations

Keith P. Meslin, M.D.
John M. Cosgrove, M.D.

A. Introduction

There is a growing list of reasonable indications for intraoperative
endoscopy. Although this modality may be required for both open and minimally
invasive procedures, it will be utilized more often in the laparoscopic setting,
excepting hand-assisted procedures, due to the inability to palpate the bowel. In
either case, the endoscope can provide information that is not otherwise avail-
able to the surgeon which may impact the choice of surgical procedure. Present
indications include (1) nonpalpable and nonlocalizable intestinal neoplasms, (2)
polypectomy site localization, (3) nonlocalized upper and lower gastrointestinal
(GI) bleeding site(s), (4) assessment of the status of the intestinal mucosal lining
(for ischemia, colitis, or inflammation) or the bowel lumen (looking for stric-
tures), and (5) searching for other intestinal pathology. Endoscopy may also be
used as a technical aid to facilitate the successful completion of a chosen oper-
ation. Examples of this type of indication include (1) during low anterior resec-
tion to check for an anastomotic leak or bleeding, (2) during gastric bypass
surgery, (3) during fundoplication to assess the diameter of the esophageal
lumen, and (4) during laparoscopic cholecystectomy with positive cholan-
giogram to retrieve stones or perform sphincterotomy via intraoperative endo-
scopic retrograde cholangiopancreatography (ERCP).

When booking and planning an intestinal operation, the surgeon should 
consider whether intraoperative endoscopy may be required or useful. If there is
even a reasonable chance that an intraoperative endoscopic examination may be
necessary, the required endoscopy equipment should be specifically requested
when the operation is booked, to provide the operating room with ample time to
gather the appropriate scope and other equipment. A well-equipped endoscopic
cart is required (a single cart can be used for both upper and lower endoscopy).
It should have a full array of equipment including biopsy forceps, snare, and
some means of coagulation (bipolar cautery, heater probe, or laser). Endoscopic
sclerotherapy catheters should also be available.

When intraoperative endoscopy is anticipated, the surgeon should choose 
the body and table positions that best facilitate the examination and operation.
Because unanticipated situations and indications do arise, the operating room
should have one or several fully equipped endoscopy carts ready for use as well
as clean upper and lower endoscopes.
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B. Lower Gastrointestinal Endoscopy

This category includes anoscopy, rigid proctoscopy, flexible sigmoidoscopy,
and colonoscopy. Each is discussed separately.

1. Anoscopy
a. Anoscopy permits evaluation of the anorectal sphincter and the

distal portion of the rectum.
b. Outside the setting of an anorectal or perineal procedure,

anoscopy should be done preoperatively. The indications for intra-
operative anoscopy include:
1. To rule out neoplasms
2. To evaluate the anal canal or the distal rectum

c. Patient position that will permit anoscopy (Figure 18.1)
1. Modified lithotomy (Figure 18.1A)
2. Prone (transverse buttock roll and chest rolls are often used)

(Figure 18.1B)
3. Lateral decubitus (Figure 18.1C)

d. Equipment
1. Beveled anoscope with obturator (either disposable or

reusable)

Figure 18.1. (A) Modified lithotomy position (side view and front from foot of
bed). (B) Prone position (will roll under pelvis). (C) Sim’s position (modified
left lateral).

A-(1)
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Figure 18.1. Continued

A-(2)

B

C
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2. Light source
a. Some anoscopes have attached light sources
b. Headlight or other directed light source otherwise

needed
2. Rigid proctoscopy (Figure 18.2)

a. Indications
1. To localize a rectal polyp, polypectomy site, cancer, or other

lesion
2. To check for anastomotic integrity or bleeding
3. To assess for proctitis, inflammation, etc.
4. Measurement of the distance between the dentate line (or

anal verge) and a neoplasm or anastomosis
b. Patient position

1. Modified lithotomy
2. Prone
3. Lateral decubitus

c. Equipment
1. Length

a. 25cm
b. 15 cm

2. Scope diameters range from 1.1 to 2.7cm
3. Types of scopes

a. Disposable
b. Metal, reusable
c. Plastic, reusable (operating anoscopes)

4. A working light source with power source in close proxim-
ity to table (setting up a rectal cart with all the necessary
equipment is advised)

5. Proper instrumentation includes a proximal magnifying lens
and an attachment for the insufflation of air

Figure 18.2. Rigid proctoscopy: reusable metal scope.
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3. Colonoscopy and sigmoidoscopy (Figure 18.3A,B)
Intraoperative colonoscopy and flexible sigmoidoscopy in both the emer-

gency and the elective situation provide much useful information that is other-
wise difficult to obtain.

a. Indications: as per the introduction
b. Equipment

1. A flexible endoscopy cart with light source, processor,
image printer, and monitor (the latter three for videoscopes).
An irrigation and air insufflation device (usually part of the
light source) and water bottle (with connecting cable) are
also needed.
a. The video monitor may be fixed to the top of the cart

(this necessitates that the endoscopist look toward the
cart to view the endoscopic image)

b. The monitor may be kept on a separate mobile stand
that can be placed in the ideal position, which is often
opposite the endoscopy cart

Figure 18.3. (A) Flexible endoscope. (B) Close-up of scope tip showing biopsy
forceps from the instrument channel of the scope.

A

B
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2. The cart should also be stocked with biopsy forceps, snares,
sclerotherapy catheters, cleaning brushes, and suction
tubing.

3. An appropriate flexible scope (sigmoidoscope or colono-
scope) with all the needed detachable components.
a. Suction and irrigation/insufflation buttons (with appro-

priate washers)
b. Instrument channel fenestrated caps (through which

biopsy forceps or snare is passed)
4. A dedicated high-volume pump for irrigation is advised for

the evaluation of GI bleeders and those patients with incom-
plete colonic preparations.

5. The flexible endoscopy cart is usually placed at the level of
the feet on the patient’s right or left if the modified lithotomy
position is used. If the patient is left supine with the right
mid- and lower leg elevated on one or several pillows, then
the endoscopist stands on the patient’s right side and the
video monitor is placed on the patient’s left side.

6. Equipment hookup: It is important that the endoscopist be
well acquainted with the operating room (OR) endoscopic
equipment to allow rapidly resolving problems that arise. The
following steps must be followed before the examination:
a. Turn on all electronic equipment
b. Connect the umbilical cable of the endoscope to the

light source
c. Connect the cable/hose of the three-fourths-filled water

bottle to the umbilical cable
d. Connect the suction to the appropriate site on the

umbilical cable
e. Test the insufflation, irrigation, and suction before com-

mencing the procedure
f. Turn on the light source (ignition)
g. Check the scopes flexion controls before insertion
h. Check that the cables from the image processor to the

video monitor are connected (for video exams)

C. Patient Position

1. Modified lithotomy position. This is the best position for laparoscopic-
assisted colectomy because it facilitates both the colonoscopy and the
performance of the colectomy. The endoscopist can either stand or sit
on a stool. The patient’s thighs should be parallel to the surface of the
abdomen if a laparoscopic procedure is planned, because if the thighs
are flexed (angled toward the ceiling) they will limit the use of the
lower abdominal ports when working in the cephalad direction.

2. Modified supine position: The left leg is elevated by placing several
pillows under the lower extremity from just above the knee to the foot.
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