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INTRODUCTION:  Gastrointestinal  stromal  tumours  (GISTs)  are  the  most common  malignant  subepithelial
lesions  of gastrointestinal  tract, originating  from  Cajal’s  cells  and  characterized  by  the over expression  of
tyrosine  kinase  receptor  C-KIT.  The  prognosis  of  this  disease  is associated  with  tumour  size  and  mitotic
index.  Standard  treatment  of  a GIST  with  no metastasis  is  surgical  resection.
PRESENTATION  OF  CASE:  We  report  a case  of a 75-year-old  Caucasian  man  with  unknown  voluminous
gastric  GIST,  who  came  to our  attention  complaining  black  stool.  We  decided  to  perform  a  laparoscopic-
endoscopic  combined  surgical  approach.  Intraoperative  gastroscopy  identified  the  gastric  GIST and
confirmed  the  submucosal  origin  and the  integrity  of  the  tumor  capsule.  A  10 cm  laparoscopic  gastrotomy
was carried  out  along  the gastric  fundus  in order  to realize  a laparo-endoscopic  rendez-vous  procedure.
DISCUSSION:  Laparoscopic  approach  is feasible  and  safe  for  Gastric  GIST  both  in  elective  and  urgent  set-
tings.  Even  for  lesions  greater  than  5 cm,  laparoscopy  shows  a recurrence  rate similar  to  open  surgery
when  radical  resection  are  performed.  An  important  point  to take  in  consideration  is  surgical team

experience,  which  seems  to be  one  of  the  most  important  factors  reducing  the  incidence  of  operative
complications  with  better  long-term  outcomes,  both  postoperative  and  oncological.
CONCLUSION:  Mini-invasive  approaches  for gastric  GIST  are  safe  and  feasible.  The  combined  approach
both  laparoscopic  and  endoscopic  has  shown  to  be an  effective  technique  and  it  may  allow  a  better
exposure  of the tumour  which  ensure  a  radical  resection.

©  2020  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
under  the  CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Gastrointestinal stromal tumours (GISTs) are the most common
malignant subepithelial lesions of gastrointestinal tract [1], origi-
nating from Cajal’s cells and characterized by the over expression
of tyrosine kinase receptor C-KIT. The prognosis of this disease
is related to tumour size and mitotic index [2]. Standard treat-
ment of a GIST with no metastasis is surgical resection. There
are different surgical techniques for management of gastric GISTs,
such as open traditional surgery, endoscopic resection, laparoscopy
and combined techniques with laparoscopic-endoscopic approach.

This article has been reported in line with the SCARE criteria
[3,4].
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. Case presentation

We report a case of a 75-year-old Caucasian man  who  was
dmitted to the Emergency Room of our University Hospital com-
laining remarkable weakness followed by the detection of dark
tool highly suggestive for melena in the past few days. He suf-
ered from Hypertension, Prostatic Hyperplasia and Atheromatosis
nd he was a smoker of 15 cigarettes per day. His family history
as  negative for other diseases. At the time of admission blood
ressure was  100/70 mmHg, with a pulse rate of 99/min and a
lasgow Coma Scale of 15. He was  then sent to our observation
t General and Emergency Surgery Unit. On physical examination
is abdomen was mostly soft and flat, with mild tenderness at
ressure in epigastric region. Digital rectal examination demon-
trated dark black and tarry stool, suggestive for melena. WBC
ount was 6.09 × 103/�L with 65.3% of neutrophils, Hb was 7.2
/dL and haematocrit 20.4%. The esophagogastroduodenoscopy in

rgent setting showed a moderate amount of blood in gastric cav-

ty. Near cardial region we  found a voluminous submucosal mass
f 9 cm of diameter with a large pedicle and surrounded by blood
lot. A sclerotherapy injection was carried out in order to stop the
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Fig. 1. Contrast-enhanced CT abdominal scan showed the voluminous gastric formation with a diameter of 6.5 cm × 7 cm × 7.9 cm,  internal fluid components probably due
to  necrosis and thick contrast-enhanced walls (1 cm max).

Fig. 2. a) Endoscopic detection of the lesion; b) endoscopic ultrasound shows the central anechoic dishomogeneous area of the tumour, caused by necrosis of the tissue.
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Fig. 3. a) Laparoscopic gastrotomy; b) extroflection of the tumour mass and expos
resection of tumour mass; e) excision of exophyric lesions; f) closure of the gastric 

bleeding [5]. Contrast-enhanced CT abdominal scan described this
voluminous gastric formation with a diameter of 6.5 cm × 7 cm ×

7.9 cm,  internal fluid components probably due to necrosis and
thick contrast-enhanced walls (1 cm max) [Fig. 1]. No metasta-
sis were identified. The lesion was compatible with radiological
diagnosis of gastric GIST. Endoscopic ultrasound confirmed the
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S80
f the pedicle; c) wedge resection of the lesion; d) flexible endoscope arising after
; g) resultant suture grip; h) final intraoperative gastroscopy check.

resence of the voluminous mass located in cardial region and
xtended to gastric fundus [Fig. 2]. The lesion was entirely devel-

ped in the submucosal layer and presented a dishomogeneous
tructure with a central anechoic area due to necrosis [Fig. 2]. No
athological lymph nodes were identified. On the basis of a pre-
perative diagnosis of gastric GIST with no distant metastasis we
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decided to perform a laparoscopic wedge resection of the stomach.
The procedure was carried out by a senior resident surgeon with
an equipe experienced in laparoscopic and oncological surgery.
After administration of general anaesthesia the patient was  placed
in supine decubitus with leg apart which is the standard surgi-
cal position we currently use for upper GI surgery (classic French
position). We  induced pneumoperitoneum with Veress needle [6]
and then 4 trocars were placed: one 10-mm trocar in supraum-
bilical region, two other trocars in right (5 mm)  and left (12 mm)
hypocondrium and the last one below xiphoid appendix (5 mm).
The exploration of the abdominal cavity showed neither peritoneal
fluid nor macroscopic metastatic lesions. We  detected other two
centimetric exophytic lesions arising from the anterior wall of
the stomach. In gastric fundus near cardial region, on the greater
curvature, it was possible to identify the main lesion with laparo-
scopic palpation. Greater curvature and gastric fundus were then
fully mobilized after section of gastro-splenic ligament and the
first three short gastric blood vessels. In consideration of the posi-
tion and size of the lesion, which was proximal to cardial region,
it was not safe to perform a totally laparoscopic wedge resec-
tion. Our aim was to guarantee a radical excision of the lesion
and at the same time to realize a gastric tissue-sparing resec-
tion in order to avoid a gastric stenosis. We  decided to perform
a laparoscopic-endoscopic combined surgical approach. Intraoper-
ative gastroscopy identified gastric GIST. The pedicle of the mass
was in the anterior wall of gastric fundus and the cardias appeared
to be free of macroscopic disease, allowing a safe wedge resec-
tion with no compromising the esophago-gastric junction. A 10
cm laparoscopic gastrotomy was carried out along the gastric fun-
dus in order to realize a laparo-endoscopic rendez-vous technique
(Fig. 3). After gastrotomy the tumour and pedicle was exposed and
we achieved a wedge resection with Echelon Flex® (45 mm,  blue
charge). Then we removed the other two exophytic lesions. We
closed the gastrotomy with a double line continuous suture using
V-loc® 3-0 (Medtronic). An endoscopic intraoperative second-look
demonstrated the radicality of resection and the absence of leak-
age and/or bleeding from the suture line. The surgical specimens
in extraction bag were taken out of the abdomen via supraumblili-
cal port and then all the layers of abdominal wall were closed. The
patient was satisfied with the treatment received for the rapid post-
operative recovery and advantages of combined endo-laparoscopic
procedure. Postoperative course was free of any complications and
the patient was discharged on POD 9 with indication to semi solid
diet for two weeks. Histopathological results confirmed the preop-
erative diagnosis of GIST. More precisely, it was a low grade GIST
according to Miettenen and Lasota classification [2] with diame-
ter between 5 cm and 10 cm and mitotic count inferior to 5 ×
50 HPF (high power fields). The two exophytic lesions that have
been removed as well, were a very low grade GIST according to
Miettenen and Lasota classification [2] with diameter inferior to
2 cm and mitotic count inferior to 5 × 50 HPF. The resection of
all three lesions was complete with a microscopic negative margin
(R0).

3. Discussion

Gastrointestinal stromal tumours (GISTs) are the most common
malignant subepithelial lesions of the gastrointestinal tract. The
term GIST was first introduced in 1983 by Mazur and Clark [7]. Gas-
trointestinal stromal tumours account for 0.1–3% of all neoplasms
of digestive tract [1,8]. These tumours are more frequent in the

sixth decade of life [1] with rate of occurrence between 6.8–14.5
cases per million individuals per year [9]. GISTs most commonly
occur to the stomach (51%), followed by small intestine (36%),
colon (7%), rectum (5%), oesophagus (1%) [1] and appendix [10].
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IST may  also envolve extragastrointestinal organs, such as omen-
um, mesentery or retroperitoneum [8], and more rarely pancreas,
iaphragm, ovaries, uterus, external male genitalia [11] and uri-
ary bladder [12]. These mesenchymal tumors take origin from
he stem cells precursor of interstitial cells of Cajal, which may
e considered the pacemaker cells of gastrointestinal movement.
he neoplasm is due to oncogenic mutations with over expres-
ion of tyrosine kinase receptor KIT and platelet derived growth
actor receptor � (PDGFR-�) [9]. Not all GISTs are characterized
y the over expression of KIT or PDGFR-�, and these ones are
nown as wild-type GIST, which present a resistance to tyrosine-
inase-inhibitors like Imatinib and their therapeutic management
s very challenging especially when are at metastatic or local-
ly advanced state [13]. GIST can be also associated with other
yndromes like Carney-Stratakis Syndrome and neurofibromatosis
ype 1 (Von Recklinghausen disease) [11]. For its own  characteris-
ics, the GIST is considered to be a malignant tumour because of the
umour spreading, tissues invasion and metastasis. GISTs are classi-
ed according to their clinical risk of malignancy in very low, low,

ntermediate and high grade [14]. Metastatic risk increases with
he tumour size, which is a modest predictor of malignant biolog-
cal behaviour [2]. The risk of recurrence is predicted by Fletcher
riteria, related to two clinical pathological factors such as pri-
ary tumour size and mitotic count rate [15,16]. GISTs may  present

everal clinical manifestations. The most common symptoms are
astrointestinal bleeding including acute melena, hematochezia
nd hematemesis or chronic bleeding and consequent anaemia
nd weakness. Abdominal gravative pain and discomfort occur
n large size tumors. The 15–30% of patients are asymptomatic
nd GISTs are incidentally found during endoscopic procedures
r abdominal surgery for other diseases or during autopsy [8,9].
he most frequent complications of GISTs are acute gastrointesti-
al bleeding, intestinal obstruction due to the mass effect of the
umour, intraperitoneal haemorrhage and peritonitis because of
umor rupture. Endoscopy, endoscopic ultrasonography and CT
can are useful for differential diagnosis of subepithelial lesions,
ut unable to provide a conclusive diagnosis. Differential diagnosis

ncludes lipoma, neuroendocrine tumour, leiomyoma, leiomyosar-
oma, neural stromal tumours such as schwannoma, neuroma and
eurofibroma, ectopic pancreas, ab extrinseco compression [1] but
lso epithelioid hemangioendothelioma, fibromatosis, metastatic
elanoma, lymphoma, benign neoplasm of small intestine, der-
atofibroma, gastric cancer, solitary fibrous tumour, inflammation

owel disease, diverticulosis, gastritis, peptic ulcer disease [8]. On
ndoscopy GISTs are usually characterized by ulceration when it
ncreases in size and bleeding is associated. Endo-ultrasonography
s useful for differential diagnosis because it gives information
bout the gastrointestinal wall-layer origin, the characteristics of
esion such as fluid levels, solid tumour, blood vessel distribution
nd the size of lesion. GISTs are usually detected as hypoechoic
olid lesions arising from muscle layer (mostly from muscularis
ropria layer) [1]. CT scan is the most widely used imaging tool
or detecting GIST because allows us an accurate evaluation of
umour size and anatomical relationship with adjacent organs, but
he definitive diagnosis of GIST is obtained with histological analy-
is [15]. Tumour sample for histopathological examination can be
chieved via biopsy or with surgical resection. Generally a stan-
ard endoscopic forceps biopsy does not provide specimen suitable
or a conclusive diagnosis and for assessing malignant potential,
ecause GIST are usually covered by a normal mucosa [1,9]. For
asses that appear easily resectable it may  not be necessary to

btain a preoperative tissue biopsy and the surgical specimen is

sed to confirm the diagnosis of GIST. This is preferable when
ossible, because of the potential risk of biopsy to cause tumour
issemination or bleeding. Instead, endoscopic biopsy is recom-
ended for those patients with locally advanced or metastatic
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disease candidates to neoadjuvant therapy with tyrosine kinase
inhibitors [17]. Immunohistochemical analysis involves the eval-
uation of KIT, CD34 and DOG1, and it is essential for definitive
diagnosis. Treatment of GISTs should be coordinate by a multi-
disciplinary approach. Oncologist, radiologist and surgeon should
collaborate to determine the treatment strategy: primary surgery
with curative intent, surgery after neoadjuvant therapy, adjuvant
therapy after surgery or palliative treatment [18]. GISTs are poorly
responsive to radiotherapy and conventional chemotherapy. Tyro-
sine kinase inhibitors are gold standard treatment and primary
option for metastatic disease, neoadjuvant treatment for unre-
sectable or borderline tumours and adjuvant treatment in patients
with high-risk of postoperative recurrence. Surgical resection is the
primary choice of treatment for GIST with no distant metastatis
[19]. Complete resection with microscopic negative margins (R0)
and integrity of pseudocapsule is the main objective of surgery.
Sometimes the achievement of disease-free resection margins
requires major functional results, and in those cases it may  be
decided to perform a lesser aggressive surgical resection without
obtaining negative margins in low-risk lesions [20]. Lymph nodes
dissection is not recommended except when metastasis are clin-
ically suspected. Distant metastasis of GIST are frequently due to
haematogenous spreading to the liver or peritoneal seeding, while
lymph nodes metastasis are extremely rare. Postoperative follow
up is focused on early detection and management of recurrence
of GISTs. Among major risks involved in GIST resection there are
pseudocapsule perforation and acute bleeding. This is due to bio-
logical characteristics of GISTs, which include a rich blood supply. A
rupture of pseducapsule may  lead to intraabdominal haemorrhage
and tumour cells dissemination and is one of the most important
risk factors predictive of recurrence after resection [21]. Other risk
of recurrence are incomplete resection, inadequate assessment of
the peritoneal cavity and a less extensive staging, with undetected
intraabdominal tumour spread [22]. The laparoscopic treatment for
gastric GISTs was first reported by Kimata in 2000 [23]. Since then,
laparoscopy has rapidly become the preferable approach for gas-
tric GISTs surgical treatment [24,25]. The magnified view and the
lesser invasiveness of laparoscopic technique allow the surgeon
to perform a more meticulous dissection, preventing unexpected
bleeding and reducing muscular trauma and bowel manipulation
[24]. Other advantages of laparoscopic technique when compared
to open surgery are the decreased risk of postperative compli-
cation, pain and morbidity, shorter hospital stay [12] and earlier
food intake. All these favourable short-term outcomes associated
with laparoscopy do not compromise oncological results [26,27].
These evidences make laparoscopic approach a feasible and safe
procedure for gastric GIST both in elective and urgent settings
[28]. Even for lesions greater than 5 cm,  laparoscopy shows a
recurrence rate similar to open surgery when radical resection are
performed [29–33]. An important point to take in consideration
is surgical team experience, which seems to be one of the most
important factors reducing the rate of intraoperative complica-
tions and unfavourable long-term outcomes, both postoperative
and oncological [10,34]. Laparoscopic procedures for gastric GISTs
includes wedge resection, transgastric and intragastric surgery
[35]. Wedge or atypical segmental resection with preservation of
stomach is recommended when possible, and it has to be tailored
considering tumour location and size [33]. Laparoscopic organ-
preserving gastric resection improves the quality of life in patients
with GIST [36]. Another approach for GIST resection is laparoscopic-
endoscopic combined surgery, which has recently shown good
clinical outcomes [9,28,37]. The contemporary use of laparoscopy
and digestive endoscopy facilitates the accurate identification of

the submucosal tumour [33]. The laparoscopic-endoscopic rendez-
vous technique may  allow a better exposure of the submucosal
layer and more accurate surgical dissection [38]. Other minimally
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nvasive techniques include robotic surgery with a more accurate
and-sewn reconstruction [39].

. Conclusion

The treatment of GISTs, and specifically gastric ones, provides a
ultidisciplinary approach and involves radiologist, oncologist and

urgeon. For what concern the surgical management, mini-invasive
urgical techniques have shown to be safe and feasible. Among
hem, the combined laparoscopic-endoscopic surgery has recently
rovided good outcomes, allowing a better exposure of the tumour
nd a consequent more precise radical resection. In our experience,
e found particularly useful the use of laparo-endoscopic surgery

or the management of a large gastric GIST located near cardial
egion. The use of laparoscopy brought all the advantages of mini-
nvasive surgical technique and the use of digestive endoscopy
dded accuracy regarding the tumor resection and the safety in
erms of bleeding and suture control.
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17] M.  Ç aynak, B. Özcan, Laparoscopic transgastric resection of a gastrointestinal
stromal tumor and concomitant sleeve gastrectomy: a case report, Obes. Surg.
30  (2020) 1596–1599, http://dx.doi.org/10.1007/s11695-020-04472-w, #

Springer Science+Business Media, LLC, part of Springer Nature 2020.

18]  B. De Simone, L. Ansaloni, M.  Sartelli, F. Coccolini, S. Di Saverio, M.A. Pantaleo,
M.  Saponara, M.  Nannini, H.K. Abongwa, J.A. Napoli, F. Catena, What is
changing in the surgical treatment of gastrointestinal stromal tumors after
multidisciplinary approach? A comprehensive literature’s review, Minerva

[

S83
PEN  ACCESS
International Journal of Surgery Case Reports 77 (2020) S79–S84

Chir. 72 (June (3)) (2017) 219–236, http://dx.doi.org/10.23736/S0026-4733.
17.07302-3.

19] B. Landi, J.Y. Blay, S. Bonvalot, M.  Brasseur, J.M. Coindre, J.F. Emile, V.
Hautefeuille, C. Honore, E. Lartigau, G. Mantion, M.  Pracht, A. Le Cesne, M.
Ducreux, O. Bouche, on behalf of the «Thésaurus National de Cancérologie
Digestive (TNCD)» Fédération Francophone de Cancérologie Digestive (FFCD),
Fédération Nationale de Centres de Lutte Contre les Cancers (UNICANCER),
Groupe Coopérateur Multidisciplinaire en Oncologie (GERCOR), Société
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