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Abstract

Background: A gastrointestinal stromal tumor (GIST) is a tumor that occurs in the gastrointestinal tract, most frequently
in the stomach or small intestine. This study aimed to reveal the clinical, histopathological, and immunohistochemical
features of patients with GIST and to determine the effect of adjuvant tyrosine kinase inhibitor (TKI) use on survival
rates in intermediate-risk gastric GIST cases.

Methods: Clinical characteristics, histopathological findings, and oncological outcomes of 51 patients operated on for
gastric GIST between 2010 and 2019 were analyzed retrospectively. Patients treated with neoadjuvant and adjuvant TKI
were identified. The effect of adjuvant therapy on survival in the intermediate-risk group was examined.

Results: There were 33 females and 18 males, with a mean age of 64.9 + 12.8 years. The most common surgical proce-
dure was gastric wedge resection. Three cases were treated with laparoscopy, and 48 underwent open surgery. A multi-
visceral resection was carried out in three cases. All cases underwent RO resection. In the intermediate-risk group, there
were no statistical differences between individuals receiving adjuvant therapy (n =12) and those not receiving adjuvant
therapy (n =6) regarding survival rates (p =0.157). The average follow-up period was 54.9 (min: 2 - max: 106) months.
Over this period, in three and five patients, recurrence and metastases occurred, respectively, and seven patients suc-
cumbed to the disease. Disease-free survival for five years was 93.7 %, metastasis-free survival was 83.4 %, and overall
survival was 86.7 %. HIPPOKRATIA 2021, 25 (3):113-118.

Conclusions: This study showed that adjuvant TKI therapy did not affect survival rates in intermediate-risk gastric GIST.
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Introduction

Gastrointestinal stromal tumors (GISTs) constitute
1-2 % of all gastrointestinal neoplasms'. GISTs are com-
mon in patients over 40 years of age’. Before discover-
ing immunohistochemistry and electron microscopy,
they were described as leiomyomas, leiomyosarcomas,
or leiomyoblastomas due to their sub-epithelial structure.
During the last few years, it has been shown that they
do not contain smooth muscles or neural structures. The
definition of GIST was used for the first time in 1983 by
Mazur et al®. These tumors originate from interstitial Ca-
jal (ICC) cells called gastrointestinal tract simulator (GI)
cells; generally, they contain the tyrosine kinase protein
from the KIT receptor*. Furthermore, 95 % of these are
immunohistochemically positive for KIT (CD117).

The biological behaviors of GISTs are variable. Some
were considered benign in the past due to their good his-
topathological features. However, long-term follow-ups
have revealed that although they have useful histopatho-
logical features, nearly all GISTs, including those meas-

uring <2 cm, may exhibit malignant behaviour®.

Although GIST can arise in any part of the gastrointestinal
(GI) tract, the most common location is the stomach (50-60
%), followed by the small intestine (30-35 %), and colon (5
%), Apart from the digestive system, these can also occur in
the omentum, mesentery, peritoneum, and retroperitoneum’.

The main treatment goal is the surgical removal of the
tumor through a negative surgical margin (RO resection).
The tumor size, location, and proximity to adjacent intra-
abdominal organs can affect the surgical approach. Treat-
ment may be limited to local resection, or depending on
the tumor localization, radical resection or even multiple
visceral organ resections may be required®’.

This study had two main objectives: i) to reveal the
clinical, histopathological, and immunohistochemical
features of patients with GIST, and ii) to determine the
effect of the use of the adjuvant tyrosine kinase inhibitor
(TKI) on survival rates in intermediate-risk gastric GIST
cases.
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Material and Methods

We retrospectively reviewed data from the hospital
database regarding 51 patients who had gastric GIST sur-
gery between 2010 and 2019 in our surgical department.
We excluded from the study patients with the coexistence
of gastric GIST and gastric adenocarcinomas.

Clinical symptoms, diagnostic methods, tumor charac-
teristics, intraoperative findings, surgical technique, early
postoperative results, morbidity, and mortality were ana-
lyzed. Tumor localization, size, mitotic index, and immuno-
histochemical features were identified. Tumors were classi-
fied as very low-risk, low-risk, intermediate-risk, or high-
risk according to Miettinen’s Classification of GIST’. We
recorded the surgical procedures performed and identified
patients receiving neoadjuvant and adjuvant TKI. We divid-
ed patients in the intermediate-risk group into two groups,
those receiving adjuvant therapy and those not receiving ad-
juvant therapy, to investigate whether adjuvant therapy af-
fects survival in the intermediate-risk group. The study was
approved by the Ethics Committee of Cukurova University,
Faculty of Medicine (decision No 95, dated 10/1/2020), and
the study protocol conformed to the Declaration of Helsin-
ki’s ethical guidelines, as reflected in the institutional com-
mittee’s prior approval. Written informed consent was taken
from every patient who registered for the study.

Statistical Analysis

We performed all statistical analyses using the SPSS for
Windows, Version 15.0 (SPSS Inc., Chicago, IL, USA).
Data are expressed as mean + standard deviation or me-
dian and range values, as presented in the results section.
We utilized the Kaplan-Meier test to determine survival
rates. We define overall survival as the period from the
date of histopathological diagnosis to death from any

cause and disease-free survival as the time from the date
of primary treatment to recurrence. A p-value lower than
0.05 (p <0.05) was considered statistically significant.

Results

Clinical Findings

Thirty-three females and 18 males had undergone gastric
GIST surgery, with a mean age of 64.9 + 12.8 years. The
most frequent complaint was abdominal pain (58.8 %),
followed by bleeding (13.7 %), abdominal mass (7.8 %),
and chronic anemia (4 %). Eight patients (15.7 %) were
clinically asymptomatic and diagnosed incidentally.

Preoperative Evaluation

Except for eight cases diagnosed incidentally, upper GI
system endoscopy and abdominal computed tomogra-
phy (CT) were performed in all patients. Preoperative
endoscopic ultrasound (EUS) and fine-needle aspiration
biopsy (FNAB) were performed in five cases for whom
neoadjuvant treatment was planned.

Operative Findings

The most common surgical procedure performed was gas-
tric wedge resection. Three cases were treated with lapa-
roscopy, and 48 underwent open surgery. Five patients
were operated on under emergency conditions, while 46
patients were operated on under optional conditions [per-
foration (n: 1), gastrointestinal system hemorrhage (n: 2),
gastric obstruction (n: 2)]. Multivisceral resection was
performed in three cases. Left lateral hepatectomy was
performed in one of these cases due to tumor metastasis
in liver segment II, whereas transverse colectomy was
performed in two cases due to colon invasion (Table 1)
(Figure 1). All cases underwent RO resection.

Figure 1: A) Intraoperative image of a gastric stromal tumor (GIST; white arrow) in a patient who underwent laparoscopic
wedge resection; B) Computed tomography axial image showing GIST on the anterior wall of the stomach (white arrow); C)
Intraoperative image of liver metastasis of the GIST (white arrow); D) Intraoperative image of GIST located in the anterior

wall of the gastric antrum.
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Table 1: Clinical Features of the 51 patients operated on for
gastric stromal tumors included in the current study.

n: 51 Y%
Neoadjuvant Therapy
Yes 5 9.9
No 46 90.1
Surgical Procedures
Wedge Resection 29 56.9
Proximal Gastrectomy 6 11.7
Subtotal Gastrectomy 9 17.7
Total Gastrectomy 7 13.7
Multivisceral Resection
Yes 3 59
No 48 94.1
Surgical method
Laparoscopic 3 5.9
Open Surgery 48 94.1

Values are given as number of cases and percentage, n: number.

Pathological Findings

The median tumor size was six (range: 0.3-15) cm. The
most frequent tumor stage depending on the size of the
primary tumor, was T3. In 11 patients, the tumor invaded
the gastric mucosa. The tumor was reported to be exo-
phytic in most cases and had a mitotic index of less than
five. The most common type was the spindle cell type.
According to Miettinen’s risk classification’, 18 patients
were in the intermediate-risk group. Histopathological
findings are presented in Table 2.

Table 2: Tumor characteristics and immunohistochemical
features of the 51 patients with gastric stromal tumors in-
cluded in the study.

Immunohistochemical Results

Immunohistochemical staining was performed using a
cluster of differentiation 117 (CD117), found on GIST-
1 (DOG1), smooth muscle actin (SMA), S100, desmin,
and CD34 (Figure 2). In cases with negative CD117 and
CD34, the diagnosis was provided by DOGI staining.
Positive results were obtained in 38 of 41 patients for
DOGTH (focal positive in 0/41 patients), 13 of 47 patients
for SMA (focal positive in 20/47 patients), nine of 44 pa-
tients for S100 (focal positive in 12/44 patients), one of
45 patients for desmin (focal positive in 1/45 patients), 39
of 46 patients for CD34 (focal positive in 1/46 patients),
and 43 of 51 patients for CD117 (focal positive in 3/51
patients).

Postoperative Follow-up

During the postoperative period, adjuvant TKI (400
mg imatinib) was initiated in 27 patients (Table 3).
Twelve of these patients were from the intermediate-risk
group, and 15 were from the high-risk group.

The average length of follow-up was 54.9 (range:
2-106) months. Over this period, in three and five pa-
tients, recurrence and metastases occurred, respectively.
One patient who developed recurrence was in the inter-
mediate-risk group, and two were in the high-risk group.
Two patients who developed metastasis were in the
intermediate-risk group, and three were in the high-risk
group. All patients with recurrence or metastasis were in
the group that received adjuvant imatinib. Seven patients
succumbed to the disease. Disease-free survival for five
years was 93.7 %, metastasis-free survival was 83.4 %,

(n: 51) %

Tumor Stage & Size

Tl (22 cm) 3 5.9

T2 (2.1-5cm) 20 39.2

T3  (5.1-10 cm) 25 49

T4 (>10 cm) 3 5.9

Mucosal Invasion

Yes 11 21.6

No 40 78.4

Tumor Pattern

Exophytic 32 62.8

Intramural 6 11.7

U1?6spec1ﬁed 13 25.5 Figure 2: Histopathological findings of gastric stromal tu-

e ifed ; 5o mor (GIST) with A) CD34 histopathological staining (x100),

Ki6$ <10 % 36 705 B) CD117 histopathological staining (x100), C) DOG histo-

Ki67 >10 % 12 23.6 pathological staining (x100), and D) SMA histopathological

Risk Classification (AFIP-Miettinen) staining (x100).

Very Low 3 5.9

{;ﬁzvrme diate %g %g; Table 3: Immunotherapy status of the 51 patients with gas-

High 16 314 tric stromal tumors included in the study

Mitosis Count /50 HPF Adjuvant Therapy

5 33 64.8 Risk group Yes No Total

25 T 18 352 Very Low Risk 0 3 3

ell 1ype .

Spindle cell type 36 70.6 Low Risk 0 14 14

Epithelioid type 8 15.7 Intermediate Risk 12 6 18

Mixed type 7 13.7 High Risk 15 1 16
Values are given as number of cases and percentage, n: number, Total 27 24 51

AFIP: Armed Forces Institute of pathology, HPF: high power fields.
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and overall survival was 86.7 % (Figure 3 and Figure 4).
The analysis of the patients’ results in the intermediate-
risk group, divided into two groups, those who received
adjuvant therapy and those who did not, showed that ad-
juvant therapy had no statistically significant effect on
survival in the intermediate-risk group (Table 4).

Discussion

In the literature, GISTs have been reported to be most
commonly diagnosed in people aged 62 to 75 years®. The
mean age in the current study was 64.9 + 12.8 years. In
the present study, most patients were women, but the lit-
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Figure 3: Graph demonstrating the Overall Survival (OS)
curve in months of patients with very low-risk, low-risk,
intermediate-risk, or high-risk gastric stromal tumor (GIST).
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Figure 4: Graph demonstrating the Overall Survival
(OS) curve in months of patients with intermediate-risk
gastric stromal tumor (GIST) receiving or not adjuvant
therapy with Imatinib.

erature is controversial on which gender GISTs are more
common’. The majority of the patients were women in
the present study. Its annual incidence is 3.2-6.8 cases per
million in the United States, 2.1-14.5 per million in Eu-
rope, and 11.3-19.7 per million in Asia. However, the true
incidence is not yet known, and the incidence of gastric
GIST lesions identified in autopsy data is significantly
higher than expected (22.5 %)'*!".

GISTs can develop anywhere in the GI tract, from the
esophagus to the anus. Gastric GISTs are more common,
and their usual locations are the antrum and corpus of the
stomach'?. It has also been reported that GIST may de-
velop in the omentum, mesentery, and retroperitoneum.

Dematteo reported that GISTs exhibit a wide range
of symptoms in their clinical presentation. They are of-
ten asymptomatic in the early period as they are usually
slow-growing small tumors". Those smaller than two cm
are often detected incidentally during endoscopy, radio-
logical examination, or abdominal exploration. Eight of
the reported cases were identified incidentally. The most
common finding in clinical practice is abdominal pain.
Haematemesis, melena, and chronic anemia due to hem-
orrhagic ulcers caused by erosion of the gastric mucosal
tumor are also common findings'*. The most common
finding in the present study was abdominal pain (58.8 %).

Various methods such as GI endoscopy, CT, Mag-
netic Resonance Imaging (MRI), and upper abdominal
ultrasound are utilized in diagnosis. CT with contrast en-
hancement is valuable for the characterization and evalu-
ation of the lesion, provides information about tumor size
and metastasis, and is also used during follow-ups®. If a
stomach-related lesion is detected on the CT, endoscopic
examination is essential to define its relationship with the
stomach and a different lesion. Evaluating the internal
structure of a submucosal lesion detected by endoscopy
and understanding which part of the stomach it originates
can only be achieved by EUS. Another advantage of EUS
is that it allows biopsy to be taken when necessary to
diagnose before surgery'>'°. In the present study, endo-
scopic and tomographic examinations were performed in
all patients except those identified incidentally.

Endoscopic mucosal biopsies are usually not diag-
nostic as the tumor is localized in the subepithelial area.
Preoperative tissue diagnosis can exclude tumors such as
lymphoma, desmoid tumor, carcinoma, or sarcoma in tu-
mors localized outside the stomach'®. Tissue diagnosis is
necessary to establish the definitive diagnosis of GIST for
a subepithelial tumor. Preoperative FNAB is not recom-

Table 4: Survival of the intermediate-risk group patients according to their imatinib intake status.

Imatinib . . Std. 95 % CI 95 % CI 1-year 3-year S-year
EstimateMedian
Use Error lower bound  upper bound  survival survival survival
Yes 98.9 5.8 96.0 110.4 100.0 100.0 100.0 0157
No 91.0 15.5 60.5 1214 83.3 83.3 83.3

Values regarding survival are given as percentage, CI: Confidence Interval.
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mended for surgically resectable masses due to the risk of
capsule integrity disruption and implanting tumor cells'®.
In metastatic or high-risk patients, for whom surgery is
not primarily considered, FNAB can be performed from
the submucosal area under EUS guidance. In this study,
invasion into surrounding organs was suspected in five
patients, and FNAB under EUS was performed to receive
neoadjuvant imatinib therapy. Tumor size was measured
at eight to 15 cm in these patients. Proximal gastrectomy
was performed in two patients who received neoadjuvant
therapy, total gastrectomy in two, and subtotal gastrec-
tomy with colectomy in one.

GISTs localized in the stomach may be intralumi-
nal, intramural, exophytic, pedunculated extramural, or
cystic®718. In the present study, 62.8 % of gastric GISTs
were exophytic.

The pathological diagnosis of GISTs is made based
on histological, morphological, and immunohistochemi-
cal features*. Immunohistochemical staining was positive
for CD117, CD34, and SMA in 97 %, 70-80 %, and 20-30
% of GISTs, respectively. Although CD117 is the most
common marker, it is not specific to GIST and may be
positive in neural, neuroendocrine, or mesenchymal tu-
mours'". In the present study, CD117 was studied in all
patients and was positive in 43 and focally positive in
three patients. The diagnosis was confirmed with CD117
in 43/51 patients, and the remaining eight patients were
diagnosed with DOGI.

All GISTs are considered to have malignant poten-
tial. Miettinen et al®® categorized malignancy potentials
as very low, low, intermediate, and high risk. The most
important factors in determining the risk degree are tu-
mor diameter (maximum tumor diameter in cm), mitotic
ratio (number of mitosis/5S0x magnification field), and
tumor localization. In the present study, tumor size was
larger than five cm in 54.9 % of the cases. The number
of mitoses was <5 in 64.8 % of the cases, and the Ki67
value was <10 in 70.5 %. In the present study, 5.9 % of
the cases were in the very low-risk group, whereas 27.5
% were in low risk, 35.2 % were in medium risk, and 31.4
% were in the high-risk groups.

Surgery is the primary treatment method in resectable
GIST cases. In general, wedge resection is sufficient for
tumors located in the stomach. Although GISTs can reach
large sizes, RO resection is relatively easy to obtain as
they are not very infiltrative. Since lymph node metas-
tases are rare in GISTs, lymph node dissection is rarely
required?’ . Compatible with the literature, the most
common procedure was wedge resection in the present
study (56.9 %). In addition to this procedure, a proximal
gastrectomy (11.7 %), a subtotal gastrectomy (17.7 %),
and a total gastrectomy (13.7 %) were carried out. Ma-
lignant GISTs may invade surrounding organs, including
the pancreas, transverse colon, or spleen’. In the present
study, multi-visceral resection was performed in three pa-
tients (colectomy in two, left lateral hepatectomy in one).

Recurrence or metastasis is known to develop in
about half of the GIST cases undergoing RO resection

within five years'>?. In a study by Joensuu et al** con-
ducted in 2012, adjuvant treatment with imatinib in high-
risk patients was found to prolong both recurrence-free
survival and overall survival. In the Z9001 trial, high-risk
patients who received adjuvant TKI therapy for one year
were compared with the placebo group, and non-recur-
rence survival was significantly found to be higher in
patients receiving adjuvant TKI therapy'®. These studies
have led to the use of TKIs (imatinib mesylate & sunitin-
ib) for the treatment of GISTs patients who are unsuitable
for surgical excision, patients whose general condition is
not suitable for surgery, cases of recurrent or metastatic
GISTs, and patients in the high-risk group. In the SSG
XVIII trial, another important randomized-controlled
clinical trial was published in the literature, only 400
high-risk patients were evaluated, and it was investigated
whether imatinib should be used for 12 months or 36
months*?¢, Although it was emphasized in this study that
better oncology outcomes were achieved using imatinib
for 36 months, the results over its usage time are still con-
troversial. However, it needs to be determined in which
risk group imatinib should be used. Therefore, each case
should be approached individually and evaluated accord-
ing to anatomical location, tumor size, and mitotic rate.
The most substantial issue is whether imatinib will be
given as an adjuvant therapy to patients in the intermedi-
ate-risk group; this still needs to be clarified?’. The study
that can be a guide in this regard is EORTC-62024%. In
this study, the results of imatinib use in intermediate-risk
and high-risk patients were investigated, and two-year
adjuvant therapy with imatinib was concluded not to af-
fect recurrence in the intermediate-risk group. However,
GISTs localized in different parts of the GI tract were
studied in these trials. Similarly, in a retrospective study
by Fu et al*’ involving 85 patients in the intermediate-
risk group, imatinib was found not to affect recurrence.
However, as in EORTC-62024%, it was determined that
the use of postoperative TKI had no impact on survival
in the intermediate-risk group (p =0.157). Only gastric
GISTs were studied in the present study, allowing us to
evaluate the more homogeneous group results. In our
study, survival was higher in patients, using imatinib in
the intermediate-risk group. However there was no statis-
tically difference.

The main limitations of the current study were its ret-
rospective design and the fact that the mutational status
of the patients could not be specified.

Conclusion

Although there are many studies and publications
on GISTs in the literature, these tumors are the type that
clinicians and pathologists still find challenging to un-
derstand and manage. In recent years, targeted therapies
have been developed owing to studies investigating these
tumors’ molecular and genetic characteristics, initiating
a new era in managing this disease. However, it is still
needs to be determined which patients will benefit from
these treatments. This study demonstrated that adjuvant
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TKI therapy has no effect on survival rates in intermedi-
ate-risk gastric GIST cases.
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