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Gastrointestinal stromal tumors (GISTs) include 80% of gastrointestinal mesenchymal tumors that originate from
interstitial Cajal cells and include 0.1-3% of Gl malignancies, and the stomach is the most commonly involved organ.
The only potentially curative treatment is surgical resection with clear margins. Although laparoscopic resection of
small GISTs is a standard treatment, there is controversy about laparoscopic surgical resection for large and giant
GISTs. A 52-year-old woman, a known case of large GIST of the stomach that was under neoadjuvant imatinib ther-
apy, was admitted to the emergency department due to acute massive gastrointestinal bleeding (GIB). The patient
underwent laparoscopic total gastrectomy and received adjuvant imatinib after surgery. Laparoscopic resection is
a safe and feasible method in large and giant GISTs with oncologic and long-term outcomes comparable to open

surgery, and with better short-term outcomes.
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Introduction

Gastrointestinal stromal tumors (GISTs) include
80% of gastrointestinal (GI) mesenchymal tumors
and originate from interstitial Cajal cells that play
the role of an intestinal pacemaker [1-4]. These
tumors constitute 0.1-3% of Gl malignancies and
the stomach is the most common site for them [2,
5]. The GISTs can present at any age, but are most
common in middle age, with a median age of 65
years [6, 7]. The GISTs are usually solitary without
any invasion to adjacent organs, but can be multi-lo-
bar and can show extra- or intra-luminary growth or
a combination of these types [3, 8, 9]. All GISTs larg-

erthan 2 cm or any increase in tumor size, also some
features such as bleeding, necrosis, cystic changes,
ulceration, irregularity of the tumor margins, tumor-
al echogenic heterogeneity in Gl endoscopy or en-
dosonography that can be signs of malignancy, are
indications for surgery [10, 11].

Surgical resection with clear margins is the cardi-
nal and potentially curative treatment of GISTs, with
the aim of minimal morbidity and optimal organ func-
tion preservation [1, 2, 11, 12]. Because of hematogen
spreading of these mesenchymal tumors, there is no
need for classic lymph node dissection during resec-
tion, unless there are enlarged lymph nodes during
surgery, which are suspicious for metastasis, so in
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most conditions, simple resections such as wedge
resection are performed, though based on size and
location of the tumor, subtotal or total gastrectomy
may need to be performed [6, 10, 12, 13].

Today, laparoscopic resection of GISTs, especially
for tumors smaller than 5 c¢cm, in many guidelines,
such as those of the National Comprehensive Can-
cer Network (NCCN), is recommended as standard
treatment [9, 12, 14, 15]. Recent studies show the
safety and feasibility of laparoscopic resection in
large (> 5 cm) and giant (> 10 cm) GISTs with on-
cologic results comparable to those of open surgery
[4, 15-17].

The presentation of GISTs is related to the size
and location of the tumor, and the most common
features are gastrointestinal bleeding (GIB), abdomi-
nal pain, nausea, vomiting, weight loss, and palpable
mass [8, 12, 16, 18]. The GIB is usually intraluminal
and chronic and massive GIB is a rare presentation
[19]. Multi-slice computed tomography scan (MSCT)
can show a diagnostic large and heterogeneous
mass with low attenuation area of bleeding, necrosis
or cystic degeneration [16].

Case report

A 52-year-old woman with a body mass index of
22 was admitted to the emergency department due
to acute massive GIB. She had undergone gastrosco-
py for abdominal pain, weight loss and chronic ane-
mia 1 month before admission. In her endoscopy,
a large ulcerative lesion in the cardia and lesser cur-
vature had been seen, the diagnosis of which in bi-
opsy was GIST. In her immunohistochemistry, CD117
and CD34 were positive.

Metastasis workup with chest computed tomogra-
phy (CT) and abdominopelvic CT had been performed
and there was no evidence of metastasis. In the CT
scan, she had a large and lobulated mass in the cardia
and proximal part of the stomach (Photo 1).

Imatinib 600 mg/d had been started 3 days be-
fore admission, but after massive GIB, the patient
presented to the emergency department. She did
not use other drugs and had no addiction or family
history for GIST or other Gl cancers. The patient un-
derwent surgical and gastroenterology consultation.
The gastroenterologist recommended urgent sur-
gery after initial resuscitation and blood transfusion.

The patient had blood pressure (BP): 90/60, PR: 120,
RR: 18 and T: 37.2 oral. Her hemoglobin (Hb) was 7 g/dl.
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Resuscitation was initiated and 6 units of packed cells
were transfused, and the patient was prepared for sur-
gery after stabilization with HB: 9.5 g/dl. The patient
was operated on under general anesthesia in the re-
verse Trendelenburg and V position, and the surgeon
stood between her legs. After CO, insufflation, 5 tro-
cars were inserted: one 12 mm trocar above the umbi-
licus in the midline for the camera, one 12 mm trocar in
the left upper quadrant, and three 5 mm trocars in the
right upper quadrant, left subcostal, and subxyphoid
for the right working hand, left working hand, assistant
and liver retractor respectively. After inspection of the
abdominal cavity, as expected, a large and lobulated
mass was found in the proximal part of the stomach
that involved the lesser curvature. For identification
of the tumor margin, gentle palpation of the stomach
with a grasper was performed, and it was found that
a part of tumor was intraluminal. Then we explored all
of the abdominal cavity for any metastasis, which was
negative. Due to the location and large size of the tu-
mor (as shown in Photo 1), we decided to perform total
gastrectomy, instead of proximal gastrectomy, which is
more acceptable due to better physiologic outcomes
and fewer complications [20]. The distal esophagus
and proximal part of the duodenum were divided with
a linear endostapler, and then esophagojejunostomy
with a circular endostapler was performed. The next
step was jejunojejunostomy performed with an endos-
tapler (Photos 2 A-E).

Any enlarged lymph node was dissected during
gastrectomy, due to the necessity of resection of en-
larged lymph nodes, which may be a rare sign of me-
tastasis in GISTs based on Asian Consensus Guide-
lines [10], and we avoided extensive lymph node
dissection (LND) due to the nature of GISTs.

The sample was extracted in a large endobag
through a Pfannenstiel incision. On the second day
after the operation, a liquid regimen was initiat-
ed for the patient, and she was discharged on the
fourth day after the operation. One week after oper-
ation, the sutures were removed. In the permanent
pathologic report, a huge fragile lobulated creamy
soft mass measuring 13 x 8 x 6 cm with hemor-
rhagic foci, at 0.5 cm and 18 cm distances from the
proximal and distal margin, respectively, was record-
ed. The mass was mainly located in the submucosal
layer with extension to the muscularis propria. All
separated 18 lymph nodes were free of tumor.

The mitotic rate was 30/50 HPF and in IHC
CD34, CD 117, Ki-67 and S100 were positive, which
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suggested a grade 2 spindle cell type GIST, in the
high-risk category. Based on these findings, imatinib
400 mg/day was initiated for the patient, and she
was advised that it must be continued for 3 years.

Discussion

Although there are still debates about the laparo-
scopic resection of large GISTs exceeding 5 ¢cm, there
are some new studies that confirm the safety and
feasibility of this method [4, 5, 9, 15, 17].

Based on the size and site of GISTs, the surgi-
cal approach may be identified as wedge resection,
sleeve, partial or total gastrectomy [21]. A very im-
portant issue in laparoscopic resection of GISTs

is prevention of rupture and spillage of the tumor,
which may lead to GIST implantation and high lo-
coregional recurrence such as peritoneal sarcomato-
sis [5, 6, 12]. Oncologic outcomes are also observed
to be the same in open resection (OR) and laparo-
scopic resection (LR) of small and large GISTs, even
in the long term [2, 5, 9, 10, 20].

The advantages of LR are less bleeding, less
pain, faster return of bowel function, earlier initi-
ation of oral regimen, shorter hospital stay, faster
recovery, smaller incisions and better view of iden-
tifying the progression of the tumor to the liver or
peritoneum [2, 5, 9, 14, 17]. In IHC CD117 (C-kit) is
positive in 95-100% of GISTs, and CD34 is positive
in some cases. Sometimes S100, which is a neuro-
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Photo 1. Abdominal computed tomography (CT) scan, showing a large lobulated mass in the cardia and
proximal part of the stomach, including the lesser curvature
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genic marker and is secreted in the Auerbach neural
plexus and interstitial Cajal cells, is positive, which
can show the neural differentiation process in GISTs
[22-25].

Studies confirmed that the presence of CD34
and S100 has no effect on prognosis or survival of
GISTs [25].

In fact, the factors that lead to high risk GISTs
and high recurrence include tumor size > 10 cm, mi-
totic rate > 10/50 HPF, rupture of tumor, non-gastric
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Photo 2. A - First assessment of tumor, B — divi-
sion of distal esophagus, C — gastrojejunostomy
with circular endostapler 21 mm, D — jejunojeju-
nostomy, E —final specimen

site and adjacent organ involvement [4, 11, 18]. In
high-risk GISTs, as in the case of our patient, ad-
juvant imatinib 400 mg/day must be initiated and
continued for 3 years [10, 11]. Guidelines also rec-
ommend neoadjuvant imatinib 400-600 mg/day
to shrink large GISTs for less resection and organ
function preservation [10, 11]. Our patient had been
receiving neoadjuvant imatinib, but she had GIB af-
ter 3 days and so underwent laparoscopic surgical
resection.
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Conclusions

It can be concluded that laparoscopic resection is
a safe and feasible method in large and giant GISTs
with oncologic outcomes comparable to the open
method and better short-term outcomes with signif-
icant advantages, but must be done with some prin-
ciples such as prevention of tumoral rupture during
surgery, removal of the specimen in a plastic bag,
adjuvant imatinib and close follow-up.

Acknowledgments

We gratefully appreciate the patient and her
family for their cooperation in this manuscript.

Conflict of interest

The authors declare no conflict of interest.

References

1. Navarrete A, Momblan D, Almenara R, Lacy A. Giant gastric
gastrointestinal stromal tumor (GIST).J Gastrointest Surg 2017;
21: 202-4.

2. Khoo CY, Goh BKR Eng AKH, et al. Laparoscopic wedge resection
for suspected large (=5 cm) gastric gastrointestinal stromal tu-
mors. Surg Endosc 2017; 31: 2271-9.

3. Kim SH, Lee MS, Cho BS, et al. Gastrointestinal stromal tumor
of the stomach presenting as multilobular with diffuse calcifi-
cations. ) Gastric Cancer 2016; 16: 58-62.

4. Milone M, Elmore U, Musella M, et al. Safety and efficacy of lap-
aroscopic wedge gastrectomy for large gastrointestinal stromal
tumors. Eur J Surg Oncol 2017; 43: 796-800.

5. Severino BU, Fuks D, Lainas P et al. Large gastrointestinal stro-
mal tumours of the stomach: is laparoscopy reasonable? J Min-
im Access Surg 2016; 12: 148-53.

6. Nishida T, Goto O, Raut CR, Yahagi N. Diagnostic and treatment
strategy for small gastrointestinal stromal tumors. Cancer
2016; 122: 3110-8.

7. Stotz M, Liegl-Atzwanger B, Posch F et al. Blood-based bio-
markers are associated with disease recurrence and survival in
gastrointestinal stroma tumor patients after surgical resection.
PloS One 2016; 11: e01594438.

8. Maeda E, Fujiwara M, Suto H, et al. Multiple gastric gastrointesti-
nal stromal tumors treated by laparoscopic-endoscopic coopera-
tive surgery: a case report. Asian J Endoscop Surg 2016; 9: 336-9.

9. MacArthur KM, Baumann BC, Nicholl MB. Laparoscopic versus
open resection for gastrointestinal stromal tumors (GISTs).
J Gastroint Cancer 2017; 48: 20-4.

10. Koo DH, Ryu MH, Kim KM, et al. Asian consensus guidelines
for the diagnosis and management of gastrointestinal stromal
tumor. Cancer Res Treat 2016; 48: 1155-66.

11. Von Mehren M, Benjamin RS, Bui MM, et al. Soft tissue sarco-
ma, version 2.2012 featured updates to the NCCN guidelines.
J Natl Compr Cancer Netw 2012; 10: 951-60.

310

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Smolarek S, Pomeroy E, Kinnarney F, Arumugasamy M. Lapa-
roscopic resection of large gastric gastrointestinal stromal tu-
mours. Videosurgery Miniinv 2016; 11: 31-7.

Okumura S, Kanaya S, Hosogi H, et al. Our experience with lap-
aroscopic partial gastrectomy by the ‘lift-and-cut method’ for
gastric gastrointestinal stromal tumor with maximal preserva-
tion of the remnant stomach. Surg Endosc 2016 in press.

Hu J, Or BH, Hu K, Wang ML. Comparison of the post-operative
outcomes and survival of laparoscopic versus open resections
for gastric gastrointestinal stromal tumors: a multi-center pro-
spective cohort study. Int J Surg 2016; 33: 65-71.

Demetri GD, von Mehren M, Antonescu CR, et al. NCCN Task
Force report: update on the management of patients with gas-
trointestinal stromal tumors. J Natl Compr Cancer Netw 2010;
8 (Suppl. 2): S1-41.

Wang Y, Peng J, Huang J. Giant and high-risk gastrointestinal
stromal tumor in the abdomino-pelvic cavity: a case report. On-
col Letters 2016; 11: 2035-8.

Ismael H, Ragoza Y, Caccitolo J, Cox S. Optimal management of
GIST tumors located near the gastroesophageal junction: case
report and review of the literature. Int J Surg Case Rep 2016;
25: 91-6.

Bard V, Menasherov N, Morgenstern S, et al. Gastrointestinal
stromal tumor of stomach: a gentle enemy of the surgeon. Our
experience in confronting the disease. Surg Laparosc Endosc
Percutan Tech 2016; 26: 406-9.

Srinivasan PH, Maliekal JI, Reddy CS, Suda S. GIST Jinx — a rare
case of acute massive life threatening bleed from a jejunal gas-
tro-intestinal stromal tumour. J Clin Diagn Res 2016; 10: PJ03-4.
Chen QF Huang CM, Lin M, et al. Short-and long-term out-
comes of laparoscopic versus open resection for gastric gastro-
intestinal stromal tumors: a propensity score-matching analy-
sis. Medicine 2016; 95: e3135.

Ong E, Abrams Al, Lee E, Jones C. Single-incision sleeve gas-
trectomy for successful treatment of a gastrointestinal stromal
tumor. JSLS 2013; 17: 471-5.

Salari M, Ahadi M, Hoseini SM, et al. Gastrointestinal stromal
tumors in Northeastern Iran: 46 cases during 2003-2012. Mid-
dle East J Dig Dis 2015; 7: 161-5.

Terad T. Histopathological study using computer database of
10 000 consecutive gastric specimens: (2) malignant lesions.
Gastroenterol Rep 2016; 4: 54-8.

Terada T. Smooth muscles and stem cells of embryonic guts ex-
press KIT, PDGFRRA, CD34 and many other stem cell antigens:
suggestion that GIST arise from smooth muscles and gut stem
cells. Int J Clin Exp Pathol 2013; 6: 1038-45.

Liu Q Wang Y, Kong L, Kan Y. Study on clinicopathological fea-
tures of gastrointestinal stromal tumor and relevant prognos-
tic factors. Cell Biochem Biophys 2015; 73: 743-7.

Received: 8.03.2017, accepted: 26.04.2017.

Videosurgery and Other Miniinvasive Techniques 3, September/2017



