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Laparoscopic Small Bowel Surgery
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M INTRODUCTION

Since the first reports of laparoscopic surgery for
inflammatory bowel disease from Peters in 1992, several
literatures have subsequently shown the potential advantage
of minimal access surgery for small bowel pathologies.
The increased use of laparoscopy in the management of
gastrointestinal problems continues to expand. Procedures
such as jejunostomies, diagnosis of intestinal obstruction or
ischemia, resection of the small bowel, and lysis of adhesions
can be managed with this technique.

LAPAROSCOPIC RESECTION OF
SMALL BOWEL

The role of laparoscopy in resection of the small b@s
increasedrapidlyinthelast5years. Laparoscopic&@ 0

resection can be performed safely in the setid eRisVas
well as malignant disease and imparts m The Defefits

of minimally invasive surgery. Thg}}i’&, ted small bowel
and mesentery can be thoroughly inspe and resected

laparoscopically and bowel contifuity resyed through an
entirely intracorporeal techniqu@Wscopic-assisted
technique. 4

Indications

A small bowel resection is the surgical removal of one or
more segments of the small intestine. Laparoscopic small
bowel resection with primary anastomosis is most frequently
indicated for benign diseases.

The most common indications are:
= [solated Crohn’s disease

= Gastrointestinal stromal tumors
= Benign strictures, and

= Vascular malformations

Malignant conditions represent relative contra-
indications in that they are rare, and if diagnosed or
suspected, laparoscopic management should not be
considered as the method of choice. The conduct of the
laparoscopic operation should be in a manner very similar
to that of a conventional small bowel resection.

B SURGICAL ANATOMY

The bowel wall is comprised of four layers: (1) the mucosa,
(2) submucosa, (3) muscularis propria, and (4) serosa. The
submucosa is the “strength” layer of the anastomosis and
must be included{n every suture pass.

The vascul ply to the bowel is via the mesentery.
The superlol%! teric artery gives rise to the arcuate
systermn e vasarecta of the small intestine. Ifan
anqsto 1s t1 ucted off to one side of the bowel, there
will dlstance for the blood supply to reach the
1 er 1? spect of the anastomosis. However, the blood

he antimesenteric aspect of the anastomosis must
considerably longer distance over the antimesenteric
r of the bowel. That puts the antimesenteric aspect of
nastomosis at a much higher risk of ischemia. For this
reason, we suggest centering side-to-side and side-to-end
anastomoses on the antimesenteric border of the bowel,
rather than off to one side, whenever possible, to minimize
ischemia.

Staplers

There are three standard types of surgical staplers used for

bowel resection and reconstruction:

1. Transverse anastomosis (TA) staplers are typically
noncutting straight staplers that lay down several rows
of staples. After stapling with a TA stapler, the specimen
needs to be transected with scissors or a scalpel.

2. Linear staplers, most commonly referred to as gastro-
intestinal anastomosis (GIA) staplers, are similar to the
TA staplers but have an additional cutting mechanism
for transection. Three rows of staples are placed on either
side of the cut. This type of stapler is ideal for laparoscopic
bowel resection.

3. End-to-end anastomosis (EEA) staplers are circular
cutting staplers that place several rows of staples on both
cut ends as well.

While the individual staples are almost always made of
titanium, staplers come in a variety of configurations and
lengths for open and laparoscopic procedures. Staplers can
also accommodate different cartridges to handle different
tissue thickness. Cartridges are preloaded with staples and
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color coded by the manufacturer to indicate the height of
the staples. Typical staple heights range from 2 mm for thin,
vascular tissue (e.g., mesentery) to 4.1 mm for thick tissue
(e.g., inflamed bowel/colon). The typical staple height used
for the majority of bowel resection/anastomosis procedures
is 3.5 mm.

Linear Stapled Anastomosis

Side-to-side stapled reconstructions start with sharply
removing a portion of the staple line near the antimesenteric
border if a stapler has been used to transect the bowel. This
also allows bowel viability to be assessed; brisk bleeding
from the cut edge implies adequate perfusion for the
reconstruction.

The GIA stapler is then introduced into each end of the
bowel. Cartridge length is left to the surgeon’s discretion, but
typically utilizes is a 60-mm load when performing a stapled
anastomosis. Using one hand, the bowel is manipulated so
that the antimesenteric borders of the bowel are included in
the jaws of the stapler as they close. This helps ensure that
the anastomosis is perfectly centered on the antimesenteric
border of the bowel, which maximizes perfusion.

The stapler is closed, and bowel inspected to ensure that
no other intra-abdominal contents have been 1nadverter1tly
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caught by the stapler. Once this is confirmed, a reinforci
silk “crotch” stich may be placed at the distal endaof
rt should be positioned according to the baseball diamond

stapler is then fired. It is then removed and the ne
common channel is inspected for hemos
forceps. Interrupted sutures can be u%
bleeders from the staple line, thou;h
self-limited. 3\

Nowadays, the braided absorba ‘lf‘lrex used to close
the common enterotomy in an 1nterm%(§i fashion. Full-
thickness bites are used, taking care to invert the mucosa.
The staple lines should be offset to minimize the potential
ischemic area.

anastomosis as this area is subject to the most t&

ntral larger
szg will be

Patient Positioning and
Operating Room Setup

The patient is placed supine in a modified lithotomy
position using Dan Allen stirrups. Surgery is begun in
the Trendelenburg position (20° head-down tilt) and,
after cannula insertion, the patient is tilted left side down
for ileal surgery or the right side down for jejunal surgery
(Fig. 1).

After insertion of the port, the surgeon stands between
the legs. The scrub nurse should stand on the right side of the
patient near the knee. The assistant stands on the right side
of the surgeon, one monitor is placed close to the patient’s
right shoulder, and the second monitor is situated near the
left shoulder, the best location for viewing by the nurse.

concept and should be opposite to the site of pathology.

For jejunal surgery, the left- and right-sided cannulae
may suffice. For ileal surgery, it may be preferable to use the
suprapubic cannula (Fig. 2).

Operative Technique

Once the preoperative diagnosis is confirmed and the
surgeon is confident that laparoscopic procedure appears
feasible, the pathology is located by walk over the entire
length of the small intestine and placing a suture just
upstream of the pathology.

Walk over the small bowel is accomplished from proximal
to distal by placing the patient on the left side up, in slight
reverse Trendelenburg position until the mid-small bowel is
reached, then adjusting the patient to the right side up with
Trendelenburg position to run the distal half of the small
intestine.

The surgeon should start the “walk over” from between
the legs then switch to the left side of the patient for the
distal half. The technique of inspection should be “hand-
over-hand” or “hand-to-hand” (Figs. 3A to D) based on the
degree of freedom present within the abdominal cavity.

If it is advantageous to divide the mesenteric vessels
before delivery of the specimen through the abdominal
incision, this should ideally be done using LigaSure

(Fig. 4).
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The main vessel supplying the affected segment can
also be ligated, leaving the other vessels of the mesentery
to be divided through the incision. This may be especially
helpful in a patient with a thick abdominal wall. Once the
specimen is fully mobilized, a port site is enlarged to 3-5 cm.
For small incisions, a transverse incision is preferred. The
anterior rectus sheath is transversely incised, the rectus
muscles retracted, and the posterior sheath also transversely

4

incised. If the incision has to be larger because of a bulky
tumor, a midline longitudinal incision in the midline is
accomplished above and below the umbilicus.

The wound is protected using a plastic sheath, and the loop
of intestine to be resected is drawn out through the enlarged
incision (Figs. 5A and B). Wound protection is important to
reduce any contamination by tumor cells or intestine, and
it may also facilitate the specimen extraction. The resection
and anastomosis are then made in a standard manner
extracorporeally, either by a hand-sewn or stapled method.
The mesenteric defect is usually closed with a running
absorbable suture through the incision (Figs. 6A and B).

After performing the anastomosis, the abdomen is
copiously irrigated with warm sterile saline solution through
the incision. The fluid is removed by placing the patient in
the head-up position and passing a sump suction cannula
into the pelvis. $ the irrigation of the peritoneal cavity,

the abdominal is closed with a running suture or a

single series Qe. ?
Th &m@ant steps of laparoscopically-assisted
S

small fgeTy are to localize and mobilize the diseased
dd‘deliver it through a small incision of hand port.
oseopic technique has become the procedure of
I isolated benign small diseases. The intracorporeal

&

Figs. 3A to D: Walk over to small intestine in order to detect pathology.
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is also useful to evaluate periureteral inflammation and to
aid in the decision to use intraoperative ureteric catheters.
Preoperative enteral or parenteral nutritional support should
be considered in selected patients.

Most surgeons would agree that the laparoscopic
approach is contraindicated in patients with nonlocalized
intra-abdominal abscesses, multiple previous bowel
operations with possible dense adhesions, fixed mass
with multiple fistulas, acute intestinal obstruction, and
perforation. Although the entire operation can be performed
laparoscopically, most surgeons prefer a laparoscopic-
assisted procedure by laparoscopic mobilization and
extracorporeal resection and anastomosis.

Operative Technique

The patientis placed in the Trendelenburgposition, and three
or four ports are inserted according to baseball diamond
concept. For establishment of pneumoperitoneum, CO, is
channeled through the infraumbilical trocar until the intra-
abdominal pressure reaches 12 mm Hg. Both the operating
surgeon and camera holder stand on the patient’s left side.
After abdominal exploration, the operation table is rotated
left side down so the small intestine falls toward the left
upper quadrant.

The ascending colon is thoroughly mobilized from t
base of the appendix up to the hepatic flexure by cutti
retroperitoneal attachments with electrosurgical
and laparoscopic coagulating shears, and blunt% secl
the retroperitoneal fusion fascia and loose
With this procedure, the duodenum, Gé&s fasc§ and
sometimes more inferiorly the right)?ﬁe B and the'gonadal
vessels become visible beneath:i#e retrofigritoneal fusion
fascia. During dissection, the dlgt gr qug and handling
of diseased bowel loops shoul&“iﬁs )7;91 ed to prevent
incidental myotomies and enterotomies.

In patients of Crohn’s disease with ileovesical, ileorectal,
and gastrocolic fistulas, division with an intracorporeal
stapling device by one or two firings of the 45 or 60 mm
stapler can be done. After mobilization of the entire
ascending colon, meticulous hemostasis is ensured. Then,
the patient is placed in a reversed Trendelenburg position
temporarily and the abdomen is irrigated with warm sterile
saline. Finally patient is placed in a flat supine position, and
pneumoperitoneum is released.

To exteriorize the bowel loop a small laparotomy is
performed through a 5 cm long skin incision made at the
umbilical trocar site or through a Pfannenstiel incision. A
wound protector is inserted and the segments of the colon
are delivered through this incision. Mesenteric division,
ileocolic resection, and anastomosis by Gambee’s procedure
using 4-0 absorbable sutures, or functional EEA using linear
staplers are performed extracorporeally. After closure of
the mesenteric defect, the entire residual small bowel is

é’[

examined through the incision, and drain tube is left in cul-
de-sac through the right lateral trocar site if necessary, and
every trocar site incision is closed with skin staplers.

Laparoscopic-assisted approach, with an extracorporeal
anastomosis, rather than an entirely laparoscopic approach
with an intracorporeal anastomosis is more popular.
Laparoscopic-assisted approach provides the benefits of
laparoscopic surgery while maintaining the advantages of
open bowel division and anastomosis, i.e., speed and low
risk of intra-abdominal stool spillage. Laparoscopic small
bowel surgery for benign conditions continues to evolve.
When performed by surgeons with adequate experience,
laparoscopic surgery seems to demonstrate advantages
over conventional operations. We believe at this time that
laparoscopic ileocolectomy should be considered the first-
line surgical option for most primary resections for Crohn’s
disease localized tg the ileocolic region.
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