SURGICAL
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Anatomy for the laparoscopic surgeon

O Laparoscopic surgery is a safe and effective option for
many patients, provided the surgeon knows the relevant
anatomic landmarks and variations created by obesity,
prior surgery, and aberrant anatomy. Here’s a primer on
minimizing patient morbidity and optimizing outcomes.
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KX obese patient requests total laparo-
scopic hysterectomy

A 45-year-old woman (G2P2), who delivered
both children by cesarean section, schedules
an office visit for a complaint of abnormal
uterine bleeding. She is obese, with a body
mass index (BMI) of 35 kg/m?, and has an
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enlarged uterus of approximately 14 weeks’
size with minimal descensus. An earlier trial
of hormone therapy failed to provide relief.
After you counsel her extensively about her
treatment options, she elects to undergo
total laparoscopic hysterectomy.

What anatomy would you review to help
ensure the procedure’s success?

Ithough the vaginal route is preferred

for hysterectomy, total laparoscopic

hysterectomy is another minimally
invasive option that offers lower morbidity
and a shorter hospital stay than the abdomi-
nal approach.! Perhaps more than any other
variable, the key to safe, efficient, and effec-
tive laparoscopic surgery is a comprehensive
knowledge of anatomy. For example, a thor-
ough understanding of the anatomy of the
anterior abdominal wall is critical to laparo-
scopic entry.>® Also, pelvic anatomy visual-
ized two-dimensionally under magnification
during traditional laparoscopy can look very
different than it does during conventional
surgery, due to the effects of the pneumo-
peritoneum, steep Trendelenburg position,
and/or the use of uterine manipulators.?

The abdominal cavity is traditionally
divided into nine regions. Regardless of the
quadrants chosen for laparoscopic access,
thorough knowledge of the relevant surface
anatomy increases patient safety during sur-
gery (FIGURE 1, page 50).
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The surface anatomy of the anterior abdominal wall is traditionally divided into
nine regions.

Primary port placement

Primary port placement, including insertion
of the Veress needle, accounts for approxi-
mately 40% of laparoscopic complications.*
To help minimize complications, surgeons
should ensure that the operating table re-
mains level during placement. As the patient
is moved into the Trendelenburg position,
the great vessels are more in line with the
45-degree angle that most surgeons use
when placing their Veress needle and pri-
mary trocar, which can lead to an increased
risk of injury. Thus, proper positioning in re-
lationship to anatomy is critical to successful
laparoscopic surgery.

Veress or closed technique

Most gynecologists employ the closed meth-
od or Veress needle approach to establish
pneumoperitoneum.>® An initial intraperi-
toneal pressure below 10 mm Hg, regardless
of a woman'’s body habitus, height, or age,
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indicates correct placement of the Veress
needle.”® Vilos and colleagues demonstrated
that Veress intraperitoneal pressure correlates
positively with a woman’s weight and BMI
and correlates negatively with her parity.?

Hasson or open technique

During the Hasson or open technique, many
surgeons use the umbilical ring to gain en-
try into the abdominal cavity.” Many view
the umbilical ring as a window into the an-
terior abdominal wall, through which access
to the peritoneal cavity can be achieved, but
it can also be a site of hernia development.'
The shape of the umbilical ring can vary,
appearing round or oval, but it also can be
obliterated, slitted, or covered completely by
a connecting band, which can result in more
difficult laparoscopic entry."

Palmer’s point

In the 1940s, the French gynecologist Raoul
Palmer advocated placing the laparoscope at
apointin the left midclavicular line, approxi-
mately 3 cm caudal to the costal margin, be-
cause visceral-parietal adhesions rarely were
found there. Gynecologists still favor this en-
try site when intra-abdominal adhesions are
likely, especially in patients with a history of
significant adhesions or multiple previous
pelvic surgeries.! In a study published by
Agarwala and colleagues, which included
504 patients with intra-abdominal adhe-
sions, left upper quadrant entry was found
to be safe with a complication rate as low as
0.39%.'

If supraumbilical or left upper quadrant
port sites are used, the surface anatomy of
the spleen and stomach become relevant.
The portion of the stomach that is in con-
tact with the abdominal wall is represented
roughly by a triangular area extending be-
tween the tip of the 10th left costal cartilage,
the tip of the ninth right cartilage, and the
end of the eighth left costal cartilage.”® The
size and shape of the stomach differs by
position. Some authors recommend empty-
ing the stomach using a nasogastric or oral
gastric tube prior to port insertion to avoid
injury.*?

CONTINUED ON PAGE 52
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The spleen can be mapped using the
10th rib as representing its long axis; verti-
cally, the spleen is situated between the up-
per border of the ninth and lower border of
the 11th ribs.” In patients without splenic
enlargement, the spleen should not be found
below the rib cage.

Continued

On the day of surgery, your patient is brought
to the operating room. You use the Veress
needle for insufflation. Your opening pres-
sure is 5 mm Hg. You know that an opening
pressure of less than 10 mm Hg indicates
proper placement, so you continue on to
place a 10-mm port. After inserting the pri-
mary umbilical port through the umbilicus,
you decide to insert secondary ports through
lower quadrants. Upon insertion, you note
active bleeding at one of the secondary port
sites.

How do you proceed?

Vascular anatomy of the
anterior abdominal wall
Understanding anterior abdominal wall
anatomy and the course of the deep infe-
rior and superficial epigastric vessels is es-
sential to the safe placement of secondary
laparoscopic ports. Epigastric vessels are
the most commonly injured vessels dur-
ing laparoscopic surgery.!*'® The inferior
epigastric vessels originate at the external
iliac, immediately above the inguinal liga-
ment. They course medially to the round
ligament and travel beneath the lateral third
of the rectus abdominis muscle. Using ante-
rior abdominal wall landmarks, the inferior
epigastric artery can be identified midway
between the anterior superior iliac spine
and the pubic symphysis as it travels toward
the umbilicus. The inferior epigastric artery
also serves as the lateral boundary of Hes-
selbach’s triangle; the other two boundaries
are the lateral edge of the rectus abdominis
and the medial aspect of the inguinal liga-
ment (FIGURE 2, page 54)."

As the inferior epigastric vessels course
cranially, the distance from the midline
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decreases. The average distance from the
midline at the pubis is approximately
7.5 cm. At the umbilicus, it is approximately
4.6 cm.'*” The most efficient way to iden-
tify laparoscopically the inferior epigastric
vessel is to first identify the round ligament.
This can be done using a uterine manipula-
tor to deviate the uterus to the contralateral
side. Then observe the course of the inferior
epigastric vessel just medial to the entry of
the round ligament into the inguinal canal.
The laparoscopic surgeon can then follow
the course of the inferior epigastric vessels
to determine the safest location for place-
ment of secondary ports. Transillumination
can identify the superficial epigastric vessels,
which course within the subcutaneous tis-
sue of the anterior abdominal wall, although
it doesn’t identify the deep inferior epigas-
tric vessels that are beneath the lateral third
of the rectus muscle. The superficial epigas-
tric vessels follow a course similar to that of
the deep inferior epigastric vessels, however,
and can serve as a surrogate to guide safe
placement of accessory ports.*”

Landmarks of the anterior abdominal
wall during laparoscopic visualization can
also guide placement of secondary ports.
The median umbilical fold, which is the peri-
toneal covering of the umbilical ligament/
urachus, travels between the bladder and
umbilicus in the midline anterior abdominal
wall. Immediately lateral is the medial um-
bilical fold, which is the peritoneal covering
of the obliterated umbilical artery, a branch
of the superior vesical artery that comes off
the anterior trunk of the internal iliac artery.?
The lateral umbilical folds are lateral to the
medial umbilical fold and are the peritoneal
covering of the deep inferior epigastric ves-
sels. Identification of these anterior abdomi-
nal wall landmarks can assist the surgeon in
placing lateral ports so as to avoid injury to
these vessels.

Major retroperitoneal vessels

Although major retroperitoneal vessel in-
jury is uncommon, occurring in only 0.3%
to 1.0% of laparoscopic surgeries, it has the

CONTINUED ON PAGE 54
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potential to be catastrophic.'® Therefore, an
understanding of the surface anatomy of the
major vessels is essential for midline port
placement.

The abdominal aorta begins about 4 cm
above the transpyloric line and extends to
2 cm inferior and to the left of the umbilicus,
or, more accurately, to a point 2 cm left of the
middle line on a line that passes through the
highest points of the iliac crests. The point of
termination of the abdominal aorta corre-
sponds to the level of the fourth lumbar ver-
tebra; a line drawn from it to a point midway
between the anterior superior iliac spine and
the symphysis pubis indicates the common
and external iliac arteries. The common iliac
is represented by the upper third of this line
and the external iliac, by the remaining two-
thirds.”
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Obesity and laparoscopic
surgery

Over two-thirds of the US adult population
is now classified as overweight or obese.*
Research has shown that, compared with ab-
dominal hysterectomy, laparoscopic surgery
entails a shorter hospital stay, less blood loss,
and fewer abdominal wall and wound infec-
tions, which are important advantages for
this particular population.?

Laparoscopic entry can be particularly
challenging in the obese patient. A study
by Hurd and colleagues showed that the
mean umbilical location was 2.4 cm caudal
to the bifurcation of the aorta in the over-
weight population and 2.9 cm caudal in the
obese population.” Because the bifurcation
of the aorta is more cephalad to the umbi-
licus in overweight and obese patients, the
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In the obese patient, the bifurcation of the aorta is 2.9 cm caudal to the umbilicus, compared with 0.4 cm caudal in the normal-weight
patient. A steeper (90°) angle may be used in the obese patient when placing the Veress needle.
Source: Munro ME. Complications of laparoscopic access. In: Complications of Gynecologic Endoscopic Surgery. Isaacson K, ed. Philadelphia, PA:

Saunders; 2006:68. Reprinted with permission of Elsevier.

laparoscopic surgeon can introduce the Ver-
ess needle at a steeper angle and more per-
pendicular to the abdominal wall than for a
thinner patient (FIGURE 3).

Relevant nerves of the anterior
abdominal wall

The iliohypogastric and ilioinguinal nerves
are also at risk for injury with laterally placed
trocars through direct trauma or nerve en-
trapment. These nerves emerge from the
T12 to L1 and L1 to L2 regions, respectively,
and course through the muscles of the ante-
rior abdominal wall. Specifically, the iliohy-
pogastric nerve penetrates the fascia of the
internal oblique muscle, and the ilioingui-
nal nerve penetrates the fascia of the trans-
verse abdominus muscle.? Fascial closure at
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lateral port sites can also increase the risk of
injury to those nerves (FIGURE 4, page 56).%

Continued

As you continue your case, you have had
to replace your right lower quadrant port
several times. During the last insertion, you
notice that you have an enlarging abdominal
wall hematoma. You suspect that you have
injured the inferior epigastric vessel.

How should it be repaired?

How to prevent and repair
injured deep inferior epigastric
vessels

A thorough knowledge of anatomy is the
most effective way to prevent these types
of injuries. The use of bladeless radially
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expanding trocars and smooth conical-tip
trocars that push the vessels away may result
in fewer port-site bleeding complications
and injuries than large pyramidal or cutting
trocars.?*% It is important to inspect all ports
sites at the end of any laparoscopic proce-
dure because the port itself can tamponade
an injured anterior abdominal wall vessel
and obscure an injury.

If an injury occurs, leave the trocars in
place until a plan for repair is devised. First,
start by compressing the bleeding point by
moving the cannula against it. Because there
are two bleeding ends, the vessels must be
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sutured cephalad and caudad to the site of
injury. The use of electrosurgical desiccation
is usually less successful.?® In obese patients
we prefer to suture-ligate the bleeder intra-
corporeally or use a laparoscopic port clo-
sure device. In thin and pediatric patients,
percutaneous suture ligation can be done
easily.

Another option to control bleeding at the
cannula site is placement of a Foley catheter
to tamponade the vessel using a large bal-
loon placed on tension.*” If abdominal loop
sutures are used to control bleeding, the su-
tures typically are left intact for 8 hours prior

CONTINUED ON PAGE 58
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to removal.* If identification of the bleeding
point is difficult, percutaneous placement of
a suture ligature over a roll of gauze or using
a Foley catheter to tamponade the bleeder
can be helpful.

Resolved

A laparoscopic port closure device is used to
suture ligate the bleeding vessel. Hemostasis
is achieved and the laparoscopic hysterectomy
is completed without further complications. @
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