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Background: Surgery is still the main stay in treatment of gastro-intestinal (GIST) tumors.
Laparoscopic resection should be considered in these cases as their biological behavior doesn't
require large margins of excision or extensive lymph nodes dissection.

Patients and methods: A retrospective analysis of 15 patients who underwent laparoscopic
resection of GIST. We reviewed the demographics of the patients, diagnostic tools, operative
details, and post-operative course.

Results: The mean age of the patients was 49 years. Fifty three % were males and 47%
were females. The main symptoms were abdominal pain, anemia, and nausea and/or vomiting.
GIST was in the stomach in 9 patients and in the small intestine in 6 patients. The mean size
of gastric GIST was 4.4 cm and the mean size of small intestinal GIST was 4 cm. Laparoscopy
was successfully done in 14 patients. Only 1 conversion was needed in gastric GIST to control
bleeding from short gastric vessels. No tumor rupture occurred. The mean operative time was
118.4 minutes and margins of excision were negative in all the cases. Fifty three % were very low
risk, 27% were low risk, 7% were intermediate risk, and 13% were high risk. Post-operatively,
mean time to pass flatus was 1.6 days. Mean time to tolerate full oral intake was 3.8 days. Mean
number of narcotic doses was 2.73. Mean length of hospital stay was 4.9 days. One patient had
post-operative atelectasis, and 1 patient had superficial umbilical wound infection. During a
mean follow up period of 12.6 months, no recurrence or metastasis could be detected.

Conclusion: Laparoscopic resection of GIST is a safe and feasible technique that gives the
patient all the advantages of minimally invasive surgery without compromising the oncological

outcomes.
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Introduction:

Gastro-intestinal stromal tumors (GISTs)
are the commonest mesenchymal tumors of
the intestinal tract.! GIST was only recognizes
as a distinct entity in 1983 when it was
determined that this group of tumors contains
both smooth muscles and neural features.?
GISTs originate from the GI pacemaker
cells called “Interstitial cells of Cajal3 that
normally serve to regulate peristalsis. About
90% of GISTs over express KIT receptor
tyrosine kinase and about 80% of GISTs
show mutations of ¢-KIT (CD 117) gene that
lead to subsequent KIT receptor activation.*
It is the varying tyrosine kinase activity that
creates the wide clinical spectrum of GISTs

ranging from benign to malignant tumors.>
The commonest site of origin for GIST is the
stomach (50%) followed by small intestine in
around 30% of cases.® However, GIST can
involves other parts like colon & rectum (10-
15%), peritoneum & mesentery (<10%), &
esophagus (<5%).7 Recently, the emergence
of the new KIT tyrosine kinase inhibitor
“Imatinib Mesylate” as a systemic targeted
therapy showed promising results especially
in advanced disease.® Nevertheless, the
treatment of choice for localized primary
GIST is still the complete surgical resection
with clear margins.” Large margins are
usually not needed as these tumors tend
to grow out of the primary organ instead



of diffusely infiltrating. Also, lymph node
dissection is usually not needed because nodal
involvement is rare.” So, wedge resection of
the stomach or segmental small intestinal
resection and anastomosis is the adequate
surgical approach!? that can be achieved by
the classic open surgery or recently by the
minimally invasive laparoscopic surgery. The
later has been widely adopted as its outcomes
have been shown to be comparable to the open
approach in terms of blood loss, operative
time, post-operative recovery, and the long
term oncologic results.!1:12 We conducted
this study to assess the efficacy and safety of
the laparoscopic resection of GIST.

Patients and methods:

This study was carried out between
February 2011 & May 2013. It included
retrospective analysis of 15 patients who
were submitted to laparoscopic resection of
gastro-intestinal stromal tumors that were
proved by histopathological examination of
the removed specimen. Exclusion criteria
included tumors larger than 5 cm and GISTs
in other parts of gastrointestinal tract rather
than stomach and small intestine e.g. Colon,
rectum, duodenum, and esophagus.

Pre-operative  investigations included
laboratory tests in the form of blood count,
serum electrolytes, kidney and liver function
tests. Radiological investigations were done
in the form of abdominal CT scan for all
the patients. Upper GI endoscopy was done
for gastric lesions. However, pre-operative
pathological diagnosis of the GIST was not
necessary to be proved prior to surgery.

The procedure was thoroughly explained
to the patients and informed consent was
taken from each of them.

Under general anesthesia, the patient was
placed in supine position and the surgeon
stood between the legs of the patient. A 30
degrees scope was inserted through the
10 mm umbilical port. Then, a 5 mm port
was inserted in mid-clavicular line on both
right and left sides slightly above the level
of the umbilicus. A fourth 12 mm port was
placed in the right anterior axillary line for
the introduction of the endo-GIA stapler

(Covidien, USA).

Laparoscopic exploration was completely
done. The small intestinal GIST Figure (1)
was treated by laparoscopic resection
anastomosis. While the gastric GIST
Figure (2) was treated by excision with
safety margins in the form of wedge resection
Figure (3) or sleeve gastrectomy Figure (4).
All attempts were done to avoid rupture
of the tumor during the procedure. The
specimen was retrieved in end-bag and sent
for histopathological examination and CD117
immunohistochemistry confirmation.

Post-operative outcomes were recorded in
the form of duration of parenteral analgesia,
time to tolerate oral intake, and length of
post-operative hospital stay.

Post-operative complications were also
recorded including post-operative ileus,
leakage, chest infections, and wound related
complications.

All the patients were followed up each
month in the first 3 months and then every
3 months with a follow up abdominal CT
scan done at 6 months, 1 year, and 2 years
post-operatively.

Results:

This study was conducted on 15 patients
submitted to laparoscopic resection of GIST.
The age of the patients ranged between 37
& 63 years with a mean of 49 years. Eight
patients (53%) were males and 7 (47%) were
females.

The main presenting symptoms Table (1)
were abdominal pain, nausea & vomiting,
anemic symptoms e.g. Easy fatigability, GI
bleeding (haematemesis &/or vomiting), and
weight loss.

In 9 patients, the GIST was found in the
stomach (60%) and in 6 patients (40%); it
was in the small intestine as proved by pre-
operative diagnostic tools in the form of
abdominal CT scan and upper GI endoscopy.

Laparoscopic resection was attempted
in all the patients. The size of the gastric
GIST ranged between 2.2 cm and 5 cm with
a mean of 4.4 cm while the small intestinal
GIST size ranged between 3.2 cm and 4.8
cm with a mean of 4 cm. All small intestinal



Figure (1): Small intestinal GIST on the  Figure (2): Gastric GIST on the greater
mesenteric border of the small intestine. curvature of the stomach.

Figure (3): Wedge resection for gastric GIST.  Figure (4): Sleeve gastrectomy for gastric

GIST.
Table 1. Presenting Symptoms:
Symptoms No. (%)
Abdominal Pain [ 12(80)
Anemia 11(73)
Weight Loss 7(47)
Nausea/Vomiting |8(53)

Table 2. Risk Classification:

Risk Category |No. (%)
Very low 8(53%)
Low 4(27)
Intermediate 1(7)
High 2(13)

GIST were treated by laparoscopic resection 3 gastric GIST were treated by laparoscopic
anastomosis. Six out of the gastric GIST  sleeve gastrectomies. Conversion to midline
were treated by laparoscopic resection while  laparotomy was done in 1 case gastric GIST



(6.7%) to control bleeding occurred from the
short gastric vessels that was injured during
laparoscopic sleeve gastrectomy.

Apart from this short gastric vessels
injury, no other operative complications
were recorded and no tumor rupture was
encountered.

Operative time ranged between 136
minutes and 98 minutes with a mean of 118.4
minutes.

Histopathological examination confirmed
the diagnosis of GIST. The margins of
excision were negative in all the cases with
no involved margins (RO resection). The
risk classification according to The National
Institute of Health Risk Criterial3 was shown
in the Table (2).

Post-operatively, time to pass flatus ranged
between 1 and 4 days with a mean of 1.6 days.
Tolerance of full oral intake ranged between 3
and 6 days with a mean of 3.8 days. Number
of doses of narcotics needed for pain control
in our patients ranged between 2 and 6 days
with a mean of 2.37. Length of post-operative
hospital stay ranged between 4 and 8 days
with a mean of 4.9 days.

Post-operative complications included
1 patient (6.7%) with post-operative fever
due to atelectasis, and 1 patient (6.7%) with
superficial infection of the umbilical wound
that was treated by antibiotics and dressings.
No post-operative ileus or leakage was
recorded. No mortality was encountered in
any of the patients.

The follow up period ranged between 24
and 3 months with a mean of 12.6 months.
No recurrence or metastasis was encountered
in any of the patients during follow up.

Discussion:

In 1998, Hirota and his colleagues
discovered the KIT  proto-oncogene
mutations in GIST. It was an important step
in understanding the biological behavior
of this group of tumors and it led to the
development of Imatinib mesylate therapy.!4
Nevertheless, surgery remained always the
mainstay of treatment for GIST.!5 National
Comprehensive Cancer Network (NCCN)
guidelines recommended RO resection that

means tumor resection with intact pseudo-
capsule and negative microscopic margins
for tumors >2 cm. NCCN guidelines also
support laparoscopic resection of GIST!6 as
it gives the patient shorter hospital stay and
less morbidity.

In our study, 53% of patients were males
and 47% were females with a mean age of 49
years. In general, GIST occurs with similar
frequency in both sexes. However, some
studies suggest male predominance with a
median age of 60 years at diagnosis.!7 The
main presenting manifestations of GIST in
our patients were abdominal pain, anemia,
nausea, vomiting, GI bleeding, and weight
loss which are in accordance with many other
studies”-18. Gist was found in the stomach in
60% of patients and in small intestine in 40%
of them. Other reports support these finding.
However, GIST can occur in any part along
the gastro-intestinal tract, but stomach and
small intestine remain the commonest sites of
involvement.”. 19

We used CT scan and upper GI endoscopy
for pre-operative assessment of the tumors.
Ct scan is the imaging modality of choice in
GIST as it helps to localize the tumor, evaluate
its extent, and detect metastasis. MRI can be
helpful for tumors in fixed organs e.g. Rectum
and liver.! Standard upper GI endoscopy is
useful to determine gastric tumor location
and size.29 However, endoscopic biopsy is
of low diagnostic yield (17-42%) as most of
the tumors are covered by normal mucosa.?!
This yield can be significantly increased by
the use of endoscopic ultrasound guided
biopsy with a sensitivity of 78.4%.22 For
small intestinal GIST, enteroscopy can be
used. However, it also has a low diagnostic
yield as it is technically demanding and the
tumor is usually growing in an extra-luminal
fashion.23

In our study, the mean size of gastric
GIST was 4.4 cm and the mean size of small
intestinal GIST was 4 cm. We excluded
tumors larger than 5 cm. NCCN guidelines
originally =~ recommended  laparoscopic
resection for GISTs less than 2 cm. However,
these guidelines were modified in 2007 to state
that tumors up to 5 cm in size could be safely



resected laparoscopically.!® Many recent
studies reported laparoscopic resection for
GISTs up to or even larger than 10 cm.15.24.25
Large tumors may obscure the proper surgical
exposure and increase the risk of tumor
rupture due to their poor visualization and
limited gentle dissection. Moreover, large
tumors need a large laparotomy wound to
retrieve the surgical specimen.26 Kim et al27
in their study suggested that with large tumor
size, the repeated passage of the instruments
and the increased tumor manipulations
may lead to tumor exfoliation which could
induce post-operative recurrence. So, they
recommended doing laparoscopic resection
for tumors not larger than 5 cm as confirmed
by the pre-operative imaging studies.

We could resect the tumor laparoscopically
in 14 patients. In only 1 patient (6.7%)
conversion to midline laparotomy to control
bleeding from short gastric vessels was
needed. No tumor rupture was encountered.
The margins of excision were negative in all
the patients. The mean operative time was
118.4 minutes. These results are in accordance
with results of many other studies. Chen et
al?6 in their series had a mean operative time
of 127.44 minutes with a conversion rate of
6.25%. Goh et al?8 reported operative time
of 150 minutes and a conversion rate of 7%.
Although one of the goals of surgery is to
obtain negative microscopic margins, wide
margins as those needed for adenocarcinoma
are not needed for GIST. Lymphadenectomy
is also not indicated as lymph node metastases
are rare.2? According to NCCN guidelines,30
tumor rupture is considered an adverse
prognostic factor in GIST and patients are
at very high risk of recurrence and should
be discussed with the medical oncologist for
possibility of adjuvant imatinib therapy.

As yet, there is no universal staging system
for GIST. In general, risk of recurrence is
defined according to tumor size and the
mitotic count.31:32 Gastric GISTs tend to
have a more favorable prognosis than small
intestinal GISTs.33 in 2002, National Institute
of Health (NIH) proposed prognostic criteria
for risk stratification of GIST.34 They

classified GIST into very low risk (less than
2 cm with less than 5/50 HPF mitotic count),
low risk (2-5 cm with less than 5/50 HPF
mitotic count), intermediate risk (less than 5
cm with 6-10/50 HPF mitotic count or 5-10
cm with less than 5/50 HPF mitotic count),
and high risk (more than 5 cm with more than
5/50 HPF mitotic count, or more than 10 cm
with any mitotic rate, or any size with more
than 10/50 HPF mitotic count). This risk
stratification is essential, not only in guiding
the clinician for the frequency and intensity
of post-operative surveillance, but also to
enable better selection of tumors for potential
adjuvant therapy. Overall 5-year survival rate
was found to be 100% for very low and low
risk groups, 84% for the intermediate risk
group, and 49% for the high risk group.!3 In
our series, 53% of patients were very low risk,
26% were low risk, 7% were intermediate
risk, and 13% were high risk patients.

In the present study, the mean time to
tolerate full oral intake was 3.8 days and mean
number of narcotic doses for pain control
was 2.73. The mean length of hospital stay
was 4.9 days. Post-operative complications
included only 1 patient with atelectasis and
1 patient with superficial wound infection.
No recurrence or metastasis was encountered
during a mean follow up period of 12.6
months. These results are supported by results
of other studies that showed that laparoscopic
resection of GIST is oncologically feasible
technique that gives the patient all the
advantages of minimally invasive surgery e.g.
Earlier return of bowel functions, decreased
duration of analgesia, shorter hospital stay,
and faster return to work.26.28

In conclusion, laparoscopic resection of
GIST is a safe and feasible technique that
is associated with favorable perioperative
results without affecting the oncological
outcomes as lymphadenectomy is not needed
even with the malignant variant of GIST.
However, patient selection is crucial for the
success of laparoscopic technique. Longer
follow up is needed for further assessment
of the oncological results of laparoscopic
resection of GIST.
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