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Abstract

Aim: Gastrointestinal stromal tumors (GIST) are the most common mesenchymal neoplasia of gastroin-
testinal system. Radical surgery with negative margin is the most important step for treatment of GIST.
The primary aim of this study was to evaluate the risk factors for recurrence in patients who underwent
surgery with diagnosis of GIST. Secondary aim was to reveal the factors that affect survival.

Materials and Methods: The data of 28 GIST patients who underwent surgery in our clinic between Janu-
ary 2013 and August 2019 were analyzed retrospectively. Patients preoperative radiological images, histo-
pathological and immunohistochemical findings were noted.

Results: Eighteen patients were male, and ten patients were female. Median age was 64.5 (range; 50-
87). Twenty-six patients (92.2%) underwent open surgery and 2 patients (71%) underwent laparoscopic
surgery. Fifteen (53.6%) of the 28 tumors were located in the stomach, 10 (35.7%) in the small intestine,
2 (71%) in the duodenum and 1 (3.6%) was located multifocal. Mean tumor diameter was 10.1 cm (range;
0.5-21). The number of patients with recurrence was 5 (17.9%). Tumor with necrosis, tumor located in an
organ other than the stomach, and the high number of tumor mitosis revealed a significant difference
for recurrence. In addition, large tumor size revealed significant statistical difference for recurrence. The
median follow-up period was 26 (3-60) months. Necrosis of tumor and tumor type were the factors that
significantly shortened survival.

Conclusion: In this study which we examined the GIST recurrence, it was observed that tumor size, tumor
necrosis, increased number of mitosis and tumors located in an organ other than stomach are risk factors
for recurrence. In this study which we examined GIST recurrence, tumor size, tumor necrosis, increased
number of mitoses and tumors located in an organ other than the stomach are found to be risk factors
for recurrence.

It was observed that the factors affecting the survival times, which are the secondary aim of the study,
were cell type and tumor necrosis.
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Amag: Gastrointestinal stromal timarler (GIST), gastrointestinal sistemin en yaygin mezenkimal neop-
lazilerindendir. Temiz sinirli cerrahi rezeksiyon GIST tedavisinin en ¢nemli basamaklarindan birini olus-
turmaktadir. Bu arastirmada primer amag GIST tanisiyla ameliyat ettigimiz hastalarda rekdrrens igin risk
faktorlerini degerlendirmek, sekonder amac ise hangi faktélerin sagkalima etki ettigini ortaya koymaktir.
Gere¢ ve Yontemler: Ocak 2013 ile Agustos 2019 tarihleri arasinda klinigimizde cerrahi olarak tedavi edilen
28 GIST vakasinin verileri retrospektif olarak incelendi. Hastalar operasyon éncesi gorinttlemeler, histopa-
tolojik ve immunohistokimyasal yoninden incelendi ve hasta bilgileri dokiimante edildi.

Bulgular: Hastalarin 18’i erkek, 10’u kadindi. Medyan yas 64,5 idi. (en genc 50, en yash 87). Hastalarin 26'si
(%92,9) konvansiyonel, 2'si (%7,1) laparoskopik yontemle ameliyat edildi. Hastalarin 15'inde (%53,6) lezyon
midede, 10'ununda (%35,7) jejenum-ileumda, 2’sinde (%71) duodenumda, Tinde (%3,6) ise multifokalda
yerlesimliydi. Ortalama timor ¢apr 10,lcm idi (En uzun ¢ap 21 cm, en kisa ¢ap 0,5 cm). Hastalarin 27’sinde
(%96,4) DOG-1, 24’Unde (%85,7) CD117, 23’tnde (%82,1) CD-34, 9'unda (%32,1) SMA, 3’inde (%10,7) Des-
min, 2’sinde (%7,1) S-100 pozitifligi izlenildi. Toplam rekirrens gértlen hasta sayisi 5 idi (%17,9). Yapilan is-
tatistiksel analizler sonucunda timaorde nekroz olmasi, timorin mide disinda bir organda yerlesmis olmasi
ve timor mitoz sayisinin yuksek olmasi rektrrens icin anlamli istatistiksel fark ortaya cikarmistir. Ayrica
tumor boyutunun biydk olmasi rekdrrens icin anlamli istatistiksel farklilik ortaya ¢ikarmistir. Medyan takip
sUresi 26 (3-60) ay idi. Yapilan analizlerde timoérde nekroz gérilmesi ve timaortn igsi hucreli tipte olmasi
sagkalimi anlamli dlctide kisaltan etkenlerdi.

Sonug: GIST rekirrensini inceledigimiz bu c¢alismada timér boyutunun buyuk olmasl, tUmoér nekrozu,
mitoz sayisinin artmis olmasi ve timortn mide disinda bir organda yerlesmis olmasi rekdrrens icin risk
faktdrt oldugu godzlemlenmistir. Calismanin sekonder amaci olan sagkalim surelerini etkileyen faktorlerin
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INTRODUCTION

Gastrointestinal stromal tumors (GIST) are the most
common mesenchymal neoplasia of gastrointestinal
system (1). GISTs develop from Cajal cells in the wall
of the gastrointestinal tract (2). C-kit overexpression
and platelet-induced growth factor alpha receptor
(PDGFR Alpha) mutation have an important role in
GIST pathogenesis (3). When the demographic distri-
bution is analyzed, GISTs generally occurs in middle-
advanced adults (2). GISTs are most commonly locat-
ed in the stomach (60-70%), small intestine (20-30%),
colon (10%) and esophagus, respectively (4). Approxi-
mately 10-30% of GISTs have malignant potential (5).
GISTs rarely cause lymph node or extra abdominal
organ metastasis (6).

Eighty percent of primary GISTs occur with symp-
toms like hemorrhage, obstruction and gastric pain.
About twenty percent of the patients are asymptomatic
and diagnosing incidentally (7).

In the pre-treatment evaluation, upper gastroin-
testinal system endoscopy and abdominal CT can be
used as the first option (8). Endoscopic biopsy may
result negative because of the mass develops from the
muscular layer of the stomach. EUS-guided or percu-
taneous techniques are recommended to obtain ad-
equate biopsy materials (8,9).

The first approach in GISTs treatment should be
resection of the tumor with negative margin (9,10).
Avoiding rupture during resection is important to pre-
vent intraabdominal spread (9). Enucleation is not rec-
ommended because recurrence of GIST occurs more
frequently in patients who underwent enucleation (9).
Tyrosine-kinase inhibitors are the first choice for treat-
ment of inoperable locally advanced and/or metastatic
disease (11). In the case of metastatic disease, surgery
is not the first-line treatment alternative, but it can be
performed in mandatory situations like bleeding and
obstruction. Adjuvant therapy is recommended for
high-risk patients after RO surgical resection (8,11).

Although the combination of RO surgical resec-
tion and adjuvant therapy generally provides adequate
cure, recurrence may occur in some patients. Recur-
rences are frequently observed locally, in the liver or
on the peritoneal faces (8,11,12). The primary aim of
this study was to evaluate the risk factors for recur-
rence in patients who underwent surgery with diag-
nosis of GIST. Secondary aim was to reveal the factors
that affect survival.

I
MATERIALS AND METHODS
The data of 28 GIST patients who underwent surgery

in Istanbul Medeniyet University Goztepe Education
and Research Hospital, General Surgery Clinic be-
tween January 2013 and August 2019 were analyzed
retrospectively. This study was approved by Istanbul
Medeniyet University Goztepe Training and Research
Hospital Clinical Research Ethics Committee (Refer-
ence Number: 2019/0535). Wedge resection of the
tumor with linear stapler was the surgical technique
used in both open and laparoscopic surgeries. No ad-
ditional procedures such as lymph node dissection
or metastasectomy were performed. Each patient’s
age, gender, operation date, preoperative radiological
findings, tumor resection margins, tumor size, histo-
logical type, mitosis count, growth pattern, necrosis,
GIST risk group, imatinib therapy, CD117, DOG-1,
CD34, SMA, S-100, Desmin, Ki-67 and survival data
were recorded. The data were documented through
our hospital system 'Nucleus'. Patients under 18 years
old, with residual tumor and without follow-up data
were excluded from the study. Recurrence was defined
as local recurrence or metastasis during follow-up. All
variables were analyzed statistically to be evaluated
in terms of the relationship between recurrence or
mortality. Variables were analyzed statistically, taking
into account their number and proportional values,
because some variables were too few in number. The
data were analyzed by using IBM SPSS 23. Categori-
cal data were analyzed by chi-square and continuous
data by t-test. Survival data were analyzed by using the
Kaplan-Meier method. The p-value<0,05 was consid-
ered statistically significant.

|
RESULTS

A total of 28 patients met the inclusion criteria.

Includes patients demographic and histopathological
examination data (Table 1). Eighteen patients were
male and 10 were female. The median age was 64.5
(50-87). The median follow-up period was 26 (3-60)
months. Twenty-six patients (92.2%) underwent open
surgery and 2 patients (7.1%) underwent laparoscopic
surgery. Fifteen (53.6%) of the 28 tumors were locat-
ed in the stomach, 10 (35.7%) in the small intestine,
2 (7.1%) in the duodenum and 1 (3.6%) was located
multifocal. Histopathological examination was re-
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Table 1. Patients demographic and histopathological examination data

Tumor without necrosis 20(71.4%)

Risk Group

0 4(14.3%)
1 11(39.3%)
2 4(14.3%)
3 9(32.1%)
CD117

Positive 24(85.7%)
Negative 4(14.3%)
DOG1

Positive 27(96.4%)
Negative 1(3.6%)
CD34

Positive 23(82.1%)
Negative 5(17.9%)
SMA

Positive 9(32.1%)
Negative 19(67.9%)
S$100

Positive 2(7.1%)
Negative 26(92.9%)
Desmin

Positive 3(10.7%)
Negative 25(89.3%)
Resection Margin

Negative 25(89.3%)
Positive 3(10.7%)

vealed to the resection materials, tumor types report-
ed as 22 spindles cells (78.6%), 5 mixed (17.9%) and 1
epithelioid (3.6%). Twenty-five (89.3%) of the resected
tumors had negative margins, 3 (10.7%) of them had
penetration of the tumor cells into the surrounding
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Value Value
Age(Median) Growth Pattern
64.5(50-83) Expansive 25(89.3%)
Gender Infiltrating 3(10.7%)
Male 18 (64.3%) Surgical Technique
Female 10 (35.7%) Open 26(92.9%)
Tumor Location Laparoscopic 2(7.1%)
Stomach 15(53.6%) Tyrosine Kinase Inhibitor Traetment
Ileum-Jejenum 10(35.7%) Yes 7(25%)
Duodenum 2(7.1%) No 21(75%)
Multifocal 1(3.6%)
Type of tumor
Spindle 22(78.6%) tissue. Mean tumor diameter was 10.1 cm (0.5-21).
Mixt 5(17.9%) Immunohistochemical examination revealed positive
Epithelloid 1(3.6%) expression of DOG-1 in 27 (96.4%), CD117 expres-
Necrosis of tumor sion in 24 (85.7%), CD-34 expression in 23 (82.1%),
Tumor with necrosis 8(28.6%) SMA expression in 9 (32.1%), Desmin expression in

3 (10.7%) and S-100 expression in 2 (7.1%) cases. The
number of patients with recurrence was 5 (17.9%).
During post-operative follow-ups, metastasis occurred
in 4 (14.3%) cases and local recurrence occurred in 2
(7.1%) cases. One of the patients had each of metasta-
sis and local recurrence. The number of patients with
recurrence was 5 (17.9%).

In the statistical analysis for the recurrence
development, which is the primary aim of the study,
the analysis of the effect of categorical data on recur-
rence is presented (Table 2). Analysis of the effect of
numerical data on recurrence is presented (Table 3).
Non-gastric location of tumor (p=0.013) and tumor
with necrosis (p=0.015) significantly increased recur-
rence. In the analysis of tumor diameter, the mean
diameter of the tumor was 14.9 ¢cm in patients with
recurrence, and 7.8 cm in patients without recurrence.
In the analysis of the effect of this data on recurrence, it
was observed that the large tumor diameter increased
recurrence (p=0.016). In addition, the increased num-
ber of tumor mitosis was found to significantly in-
creased recurrence (p=0.004). There were no signifi-
cant findings effect on recurrence were analyzed.

To assess the secondary aim of the study, variables
effect on survival was analyzed. During follow-up, a
total of 6 (21.4%) patients resulted in mortality. Esti-
mated mean survival in all patients was 47.6 months
(Figure 1). In the statistical analysis, patients with
mixed type of tumor (p=0.04) or tumor with necrosis
(p=0.03) had significant shortener survival.
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Table 2. Analysis of the effect of categorical data on recurrence

Patients with Patients without Patients with Patients without
Recurrence recurrence recurrence recurrence

Gender 0.601 Growth Pattern 0.073
Male 3(16.7%) 15(83.3%) Expansive 3(12.0%) 22(88.0%)

Female 2(20.0%) 8(80.0%) Infiltrating 2(66.7%) 1(33.0%)

Tumor Location 0.013 Surgical Technique 0.669
Stomach 0(0%) 15(100%) Open 5(19.1%) 21(80.8%)

Other 5(38.5%) 8(61.5%) Laparoscopic 0(0%) 2(100%)

Type of tumor 0.285 K;;’;:;iﬁ‘;i:fnent 0.281
Spindle 3(13.6%) 19(86.4%) Yes 0(0%) 8(100%)

Other 2(33.3%) 4(66.7%) No 5(25%) 15(75%)

Necrosis of tumor 0.015

Tumor with necrosis - 4(50%) 4(50%) develop before or after surgical removal of the tumors.
I::g;:mhout 1(5%) 19(95.0%) Aim of this study was to evaluate the risk factors for
Risk Group 0.066 recurrence in patients who underwent surgery with
0 0(0%) 4(100%) diagnosis of GIST. Secondary aim was to reveal the
1 1(9.1%) 10(90.9%) factors that affect survival.

2 0(0%) 4(100%) The National Cancer Institute (NIH) evaluated the
3CD117 4(44.4%) 5(55.6%) 017 risk factors in GIST recurrence and established a con-
Positive 4(16.7%) 20(82.3%) sensus by study of Fletcher et al. in 2002 (13). Accord-
Negative 1(25.0%) 3(75%) ing to this study, tumor location, tumor size and the
DOG1 0.179 number of mitosis more than 50 were risk factors for
Positive 4(14.8%) 23(85.2%) tumor recurrence. In our study, it was observed that
Negative 1(100%) 0(0%) tumor location, size and number of mitosis increased
¢b 3 "‘ 0.658 recurrence.

i}::;; ?E;Z;ZA’) 411(98(3;;?%) In the GIST study conducted by De Matteo et al.
SMA 0.527 with 200 patients in 2000, there was a 30% recurrence
Positive 2(22.2%) 7(77.8%) rate at 2-year follow-up. Most common recurrence
Negative 3(67.9%) 16(32.1%) sites in this study were tumor resection area and liver
$100 0.331 (14). In our study, the recurrence rate was 17.9% and
Positive 1(50%) 1(50%) these recurrences were located in tumor resection area
Negative 4H154%) 22(84.6%) and liver. Despite the similarity of recurrence loca-
Desmin 0.459 . . )

Positive 1(33.3%) 266.7%) tion, our recurrence rate is less than this study because
Negative 4(16%) 21(84%) treatment modalities have progressed in the past time.
Resection Margin 0.459 A meta-analysis by Yi et al. on the effect of necrosis
Negative 4(16%) 21(84%) on GIST prognosis in 2019 included 18 studies with
Positive 1(33.3%) 2(66.7%) 2320 patients (15). This meta-analysis showed nega-

tive effect of necrosis on disease-free survival, survival
without recurrence and overall survival. Our study

I also revealed significant relation between necrosis and
DISCUSSION recurrence but unlike the meta-analysis no relation

GISTs are the most commonly operated mesenchymal
tumors of the gastrointestinal system. Although stom-
ach is the most common location site, GISTs may lo-
cated in other organs too. Most of the GIST patients
have benign clinical course but metastatic disease can

between necrosis and survival was detected.
Seagles-Rojas et al. conducted a study to investi-
gate the effect of Ki-67 index on GIST recurrence with
43 patients in 2018. In this study, Ki-67 had no effect
on recurrence, but male gender and tumor size had ef-
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Table 3. Analysis of the effect of numerical data on recurrence

Average in patients with GIST Average in Patients without GIST

Recurrence (n=5) recurrence (n=23) P
Age 67.4%9.1 66.1£10.8 0.794
Tumor Diameter (cm) 14.9+3.4 7.84£5.8 0.016
Ki67 index 17.3 13.9 0.349
Number of Mitosis (50 magnification) 47 3 0.004

fect on recurrence (16). Like this study we found that
Ki-67 have no relation with recurrence. In addition,
although we obtained results in parallel with this study
in tumor size, we could not find a significant difference
in gender.

In the study of Atak et al. the data of 21 GIST pa-
tients were evaluated retrospectively, the lesion was
most frequently located in the stomach with 76.1%,
followed by the small intestine (17). In our study, the
distribution of tumor location was similar, and tumor
was most frequently located in stomach (53.4%) and
small intestine (35%) respectively.

In a study conducted by Mazer et al. in 2019 to eval-
uate minimally invasive resection in 77 GIST patients,
53 (68%) patients underwent laparoscopic resection.
Postoperative hospital stay was shorter and complica-
tion rates were lower in laparoscopic resection. In ad-

dition, there were 5 (6%) patients with recurrence (18).
In our study, 2 (7.1%) patients underwent laparoscopic
resection, and our recurrence rate was 18%. Laparos-
copy is proven to safe for GIST surgery, and it may be
beneficial to increase minimally invasive resections
and improve patient outcomes in eligible patients.

This study has some limitations. The sample size of
the study, which is primarily a single-center retrospec-
tive study, is the most important limitation. In addi-
tion, the relatively short follow-up period prevents the
long-term evaluation of survival, the secondary end-
point of the study.

I
CONCLUSION

In conclusion, we observed that tumor size, tumor ne-

crosis, increased number of mitosis and tumors locat-
ed in an organ other than stomach

Survival Function

are risk factors for recurrence. It

1,09

0,84

0,67

Cum Survival

0,4

0,29

0,09

—1Survival Functio
—t—Censored

was observed that the factors af-
fecting the survival times, which
are the secondary aim of the study,
were cell type and tumor necrosis.
For expand the analysis of factors
affecting survival, it will be ap-
propriate to conduct studies with

longer follow-up.
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