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Abstract

Introduction : Laparoscopic resection has been reported as reasonable for patients with
gastrointestinal stromal tumors (GISTs). In this study, we report the feasibility of the laparoscopic
approach for GIST of the stomach. We also discuss the laparoscopic approach for GIST larger than 5
cm, which is reported to be difficult to treat by laparoscopic surgery.

Materials and Methods : We retrospectively reviewed 22 patients with GIST of the stomach
resected by laparoscopic or open procedures between January 2006 and February 2014.

Results : Laparoscopic resections were performed in 9 patients and open resections in 13 patients.
Curative resections with negative resection margins were successfully completed for all patients.
Although the size of the tumors was greater in open surgery cases than in laparoscopic patients (P =
0.03), the loss of blood was lower and the hospital stay was shorter in laparoscopic cases (P =0.01 and
0.003, respectively). Laparoscopic resection was performed for 2 patients with GISTs larger than 5 cm.
Both were located at greater curvature, and curatively resected without any complications or
recurrence.

Discussion : Our experience suggests that laparoscopic surgery for GISTs of the stomach, including
those larger than 5cm, may be feasible after careful deliberation of its indications. Laparoscopic
resection for GIST was associated with lower loss of blood and shorter hospital stay in comparison
with open resection.
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Introduction

Gastrointestinal stromal tumors (GISTSs) are
mesenchymal neoplasms of the gastrointestinal
tract originating from the intestinal pacemaker
cells of CajalD. These tumors are diagnosed by
their expression of CD34, CDI117, and a c-kit
protein. GISTs can occur throughout the entire
gastrointestinal tract, with approximately 70 %
arising in the stomach” ™%

Although some GISTs appear benign, they are

considered potentially malignant?’). Imatinib

mesylate has been used as molecular-targeted
therapy for metastatic GISTs”. However,
surgery still remains the only curative treatment
for the management of resectable GISTs. Mini-
mally invasive resection with a negative surgical
margin was reported as sufficient for the treat-
ment of GISTs”. Wide resection or extensive
lymphadenectomy was not required5>. Therefore,
wedge gastrectomy has been traditionally per-
formed for GISTs of the stomach. Recently,
laparoscopic resection has been reported as

feasible, and comparable to open resection® ™.
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The 2007 National Comprehensive Cancer Net-
work (NCCN) guideline recommended that lapar-
oscopic resection be limited to tumors smaller
than 5 cm®”. Much controversy exists about the
maximum diameter of a GIST for laparoscopic
resection. Some investigators have reported
successful resection of GISTs of the stomach
larger than 5cm using a laparoscopic app-
roach'®™? Tt is suggested that factors other than
tumor diameter, such as the location of the tumor,
the surgeon'’s skill, or technological advancements
in devices, may guarantee a safe laparoscopic
approach.

The aims of this study were to evaluate the
feasibility of laparoscopic resection of GISTs of
the stomach and to examine the laparoscopic
strategy for large GISTs.

Materials and methods

Patients and indications

We performed curative resection in 22 consecu-
tive patients with primary GIST of the stomach
between January 2006 and February 2014 in a
single institution (Matsuyama Red Cross Hospital,
Ehime, Japan). All patients were diagnosed as
having GIST by postoperative immunohistoche-
mistry evaluation. The surgical approach was
selected by preoperative conference, considering
the size and the location of the tumor, although
the laparoscopic approach was mainly considered
for tumors smaller than 5cm on preoperative
imaging such as computed tomography or magne-

tic resonance imaging.

Surgical procedures

For the laparoscopic procedure, the patient was
placed in the supine position with the legs open.
The surgeon stood on the right side of the patient.
The assistant and the scopist stood on the left side
of the patient and between the patient’s legs,
respectively. In general, five port sites, including
the camera port, were used. First, we mobilized
the stomach enough to observe the margin of the
tumor. When the tumor originated from the

posterior wall or lesser curvature of the stomach,
we opened the omental bursa or lesser omentum.
The wedge resection was performed with an
endoscopic stapler. The tumors were removed via
a mini-laparotomy to an endoscopic retrieval bag
(EZ purse ; Hakko Medical, Nagano, Japan).

For the open procedure, the patient was placed
in the supine position and a similar procedure was
performed via an upper midline laparotomy.

Adjuvant therapy and follow-up

Adjuvant chemotherapy was standard for the
patients with high-risk GIST in accordance with
Fletcher’s classification'®. We administered ad-
juvant chemotherapy for the patients with
high-risk GIST except for those who were not
willing to receive chemotherapy or whose general
condition was not suitable for chemotherapy.

Follow-up examinations comprising clinical
examination and radiological investigations, in-
cluding computed tomography, took place every 6
months for 5 years.

Results

Laparoscopic resections were performed in 9
patients and open resections in 13 patients. The
patients’ baseline characteristics are shown in
Table 1. The mean age was 55.0 years for the
laparoscopic group and 72.9 years for the open
group. The patients who underwent laparoscopic
surgery were significantly younger and had a
higher body mass index than those undergoing
open surgery (P=0.01 and P=0.02, respective-
ly). Fifty—five percent of the patients exhibited
symptoms, the most common being melena (23 %),
anemia (14 %), and abdominal pain (9 %). For-
ty-five percent of the patients were diagnosed
with GIST incidentally. The tumors were located
at the upper third of the stomach in half of the
patients. In the laparoscopic group, the GIST
tended to originate from the greater curvature.
By contrast, patients in the open group tended to
have a GIST arising from the lesser curvature.
There were no significant differences in sex,
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Table 1 Patients’ background

Varables Totalgroup — Laparoscopie growp— Open giow
Gender
Male (%) 15(68) 7(78) 8(62) 0.41
Female (%) 7(32) 2(22) 5(38)
Age at operation (years)” 65.6 = 3.2 55.0 5.3 729+ 2.4 0.01
Body mass index (kg/m?)* 22.2 3.7 24.5x1.2 20.6 £0.8 0.02
Symptom 0.12
free (%) 10(45) 4(44) 6(46)
melena (%) 5(23) 4(44) 1(8)
hematemesis (%) 1(5) 0(0) 1(8)
abdominal pain (%) 2(9) 1(11) 1(8)
anemia (%) 3(14) 0(0) 3(23)
abdominal mass (%) 1(5) 0(0) 1(8)
Site 1 0.31
upper third of stomach (%) 11(50) 6(67) 5(38)
middle of stomach (%) 9(41) 2(22) 7(54)
lower third of stomach (%) 2(9) 1(11) 1(8)
Site 2
lesser curvature (%) 7(32) 1(11) 6(46)
greater curvature (%) 5(23) 3(33) 2(15)
anterior wall (%) 2(9) 1(11) 1(8)
posterior wall (%) 8(36) 4(44) 4(31)

*:mean * standard error

symptoms, and tumor site between the 2 groups.
Surgical outcomes are shown in Table 2. Partial
gastrectomy was performed for all patients in
laparoscopic group, while 2 patients were treated
by distal gastrectomy or total gastrectomy in
open group. There was no conversion to open
surgery in laparoscopic group. The mean operat-
ing time was 117 min in both groups. Mean loss of
blood was 26 g in the laparoscopic group and 297 g
in the open group. The hospital stay was 8.8 days
for laparoscopic patients and 17.7 days for open
surgery patients. The loss of blood was signifi-
cantly lower and the hospital stay was significant-
ly shorter for the laparoscopic group (P =0.01 and
P=0.003, respectively). There were no postop-
erative complications in the laparoscopic group,
but one patient in the open group experienced
postoperative acalculous cholecystitis.
Pathological variables are shown in Table 3.
The mean tumor size was 3.8 cm in the laparo-
scopic group and 7.2 cm in the open group, hence
significantly smaller in laparoscopic patients (P =

0.03). There were no significant differences in
mitotic rate, Fletcher classification, and histology.
Seven of the total 22 patients had high-risk GIST.
In the laparoscopic group, three patients had
high-risk GIST, 2 of whom had a GIST larger
than 5 cm. The size of the 2 tumors was 6 cm and
7 cm, respectively. Both patients were preoper-
atively diagnosed with gastric submucosal tumor
larger than 5cm. We selected the laparoscopic
approach because both of these tumors were
located in the greater curvature. We successfully
performed curative resections with negative
resection margins in all patients.

Clinical outcomes are shown in Table 4. The
mean follow-up period for all cases was 44.1
months. Although the duration of follow-up was
short for the laparoscopic group, all patients in
this group remain alive without recurrence. In the
open group, 2 patients had recurrence of GIST
and 1 patient died of recurrence.
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Table 2 Surgical outcomes

Variables Total group  Laparoscopic roup — Opert @000 p
Surgical Procedure 0.13
Partial gastrectomy (%) 20(91) 9(100) 11(85)
Distal gastrectomy (%) 1(5) 0(0) 1(8)
Total gastrectomy (%) 1(5) 0(0) 1(8)
Operating time (min)* 117 = 11 117 £ 12 117 £ 16 0.52
Loss of blood (g)* 186 + 74 26 =18 297 = 118 0.01
Hospital stay (day)* 14.0x2.1 8.8 0.9 17.7 = 3.1 0.003
Complications 0.30
- (%) 21(95) 9(100) 12(92)
+ (%) 1(5) 0(0) 1(8)*
*; mean * standard error, ** ; acalculous cholecystitis
Table 3 Pathological variables
Variables Total group - Laparoscopic group Opent @000 p
Tumor size (cm) * 5.8 +0.8 3.8+0.6 7.2=*1.1 0.03
Mitotic count (per 50HPF) 0.17
< 5(%) 10(45) 3(33) 7(54)
6-10 (%) 6(27) 4(44) 2(15)
> 10 (%) 6(27) 2(22) 4(31)
Negative margin (%) 22(100) 9(100) 13(100) -
Fletcher classification 0.51
very low risk (%) 1(5) 1(11) 0(0)
low risk (%) 6(27) 2(22) 4(31)
intermediate risk (%) 8(36) 3(33) 5(38)
high risk (%) 7(32) 3(33) 4(31)
Histology 0.30
Spindle (%) 11(50) 6(67) 5(38)
Epithelioid (%) 2(9) 1(11) 1(8)
Mixed (%) 7(32) 2(22) 5(38)
*:mean * standard error
Table 4 Clinical outcomes
Variables T‘Etrf‘l: g2r2‘;“p Lapamfg‘ipé‘j group Oﬁzz“jgup P value
Duration of follow up (months)* 44.1+5.2 27.5*+5.9 55.4 £ 6.1 0.02
Recurrence (%) 209) 0(0) 2(15) 0.13
Disease related death (%) 1(5) 0(0) 1(8) 0.30

*:mean * standard error

Discussion

In this report, we demonstrate the feasibility of
laparoscopic resection of GISTs of the stomach.
Laparoscopic surgery was associated with lower
loss of blood and shorter hospital stay in
comparison with open resection. Moreover, we

successfully performed curative resection using
the laparoscopic approach in 2 patients with
GISTs larger than 5 cm.

Several investigators have reported that lapar-
oscopic resection for GISTs is compatible with
open surgery in terms of morbidity, mortality, and
long-term outcome® ™. However, these reports
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are retrospective, with a small sample size or
short duration of follow-up. There are no large
prospective randomized trials comparing laparos-
copic with open resection of GIST's of the stomach.
Some authors have reported that laparoscopic
resection of GISTs is associated with a shorter
operation time, a shorter hospital stay, or a lower
recurrence rate®”. In contrast, Nishimura et al® .
reported that there was no difference in operating
time and blood loss between laparoscopic and
open resection for GISTs. In our study, laparosco-
pic resection was associated with a smaller loss of
blood and a shorter hospital stay. This relation-
ship was also apparent in patients with GISTs
smaller than 5 cm. In these patients, laparoscopic
resection (7 =7) was associated with less blood
loss and a shorter hospital stay when compared
with open resection (7 =5) (P=0.05and P=0.02,
respectively). In our study, there was no correla-
tion between operation time or short-term
outcomes and the surgical approach. More
prospective randomized trials are needed in the
drive towards better evidence-based recom-
mendations.

NCCN guidelines recommended that laparosco-
pic resection is limited to tumors smaller than 5
cm?. Recently, there have been some reports on
curative resection by laparoscopy for GISTs of the

10-12) The investiga-

stomach larger than 5cm
tors recommended that the hand-assisted proce-
dure could be used to facilitate gentle tumor
handling, and that the fibrous tissue or normal
gastric wall should be used to handle the mass.
However, it has been reported that intraoperative
rupture is associated with a high recurrence
rate”. It is also reported that the tumor rupture
confers increased risk of recurrence, so the tumor
ruptures are proposed to be included in high-risk
category14> . In this report, there was no patient
with tumor rupture. We determined the surgical
approach based on the location and size of the
tumor. In the cases of large GIST, we did not
select laparoscopic resection when tumors were
located near the cardia or pylorus, to keep a

negative surgical margin. We believe it is also
feasible to resect and repair using laparotomy
through a small incision after laparoscopic mobi-
lization of the tumor. We also chose open surgery
in cases of large GISTs originating in the posterior
wall and supplied from the posterior gastric
artery. Such tumors may be difficult to mobilize,
and carry the risk of a large amount of hemor-
rhage from the splenic artery. By the same
reason, tumors at the lesser curvature of the
antrum should not be treated with laparoscopic
surgery. In this study, 2 patients with GISTs
larger than 5 cm underwent laparoscopic surgery.
One of which was located at the greater
curvature of the fundus and the other at the
greater curvature of the upper stomach. A GIST
located at the greater curvature seems to be the
best indication for laparoscopic resection,
although the surgeon’s experience and skill would
also be necessary. Careful preoperative examina-
tion and a skillful surgeon undoubtedly contribute
to successful and curative surgery.

Laparoscopic resection for GISTs of the sto-
mach is a safe and less invasive procedure than
open surgery when the indication is fully ex-
amined. We also support the idea that when the
tumor is located mainly at the greater curvature,
the laparoscopic strategy is also feasible for
GISTs of the stomach larger than 5 cm.
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