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ABSTRACT

Objective: The aim of this study was to evaluate the prognostic factors effecting recurrence risk and disease-free survival of the patients who were
diagnosed as gastrointestinal stromal tumor after complete resection of the tumor with or without adjuvant therapy.

Material and Methods: Between the years 2005 and 2013, data of 71 patients including clinical and demographic features, tumor localizations, patho-
logic examinations, survival and recurrence rates were enrolled into this retrospective study.

Results: Male/female ratio was 1.71, and mean age was 60.27 + 14.65 years. Forty-two (59.2%) patients had tumor in stomach, 16 (22.5%) in small bowel,
whereas 12 (16.9%) had extra-gastrointestinal system and one patient (%1.4) had rectal localization. Modified NIH risk stratification scheme categorized
9 (12.68%) patients in very low-, 12 (16.90%) in low-, 21 (29.58%) patients in moderate-and 29 (40.85%) patients in high-risk group. Twenty-four (33.8%)
patients had a metastatic disease at follow-up while 13 (18.3%) patients were metastatic at admission. RO resection was successfully performed in 51
(71.8%) patients, while R1 resection in 9 (12.7%) and R2 resection in 11 (15.5%) were achieved. Mean follow-up time was 47.12 + 33.52 months (range,
1-171 months). Nineteen (26.8%) patients demonstrated recurrence with a mean time of 22.16 + 15.89 months (range, 3-57 months). During follow-up 17
(23.9%) patients were deceased. In univariate analysis, high-risk group, small bowel and extra-gastrointestinal system localization, R1-2 resection, necrosis,
positive resection margin and invasion of surrounding tissues, metastatic disease and adjuvant therapy were statistically significant in terms of recurrence.
Multivariate analysis presented small bowel and extra-gastrointestinal system localization, R2 resection, mitoses count, invasion and adjuvant therapy as
independent prognostic risk factors affecting disease-free survival rates. The 1, 3 and 5 years of disease-free survival rates of the patients were 89.6%, 75.4%,
64.3%, respectively.

Conclusion: As mentioned in the literature, the mainstay of curative therapy of gastrointestinal stromal tumor is surgery. In our study, not only small
bowel, extra-gastrointestinal system localization and invasion of surrounding tissues by tumor, but also R2 resection that complicate the local control of
the disease were represented as independent adverse prognostic factors for disease-free survival. Unfavourable clinical outcomes of adjuvant therapy
over the disease-free survival was linked to higher tumor stage with metastatic disease and emphasized that prospective trials with more cases should
be practiced.
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INTRODUCTION

Our knowledge on gastrointestinal stromal tumors (GIST) has increased exponen-
tially as an indicator of progress in medicine, with ground-breaking advances in the
diagnosis and treatment of this disease. These tumors were described as leiomyo-
mas, leiomyosarcomas, or leiomyoblastomas in the past. GISTs are now described
and accepted as the most common sarcoma of the gastrointestinal (Gl) tract as
a separate entity. GISTs constitute 1-2% of all GI malignancies and have a clinical
course ranging from benign to malignant (1). It can occur anywhere in the gastroin-
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testinal tract, and 60% is in the stomach, 30% in the small intestine, 7% in the large
intestine, 5% in the rectum, and 1% in the esophagus (2). It accounts for 2% of gastric
tumors and 14% of small bowel tumors, but rarely, primary GISTs of the omentum,
mesentery, and pancreas have also been described (3). At least fifty percent of the
patients are metastatic on diagnosis, where the liver and peritoneum are the most
two common sites of extended disease. GISTs are generally rare tumors between
3000 and 5000 new cases each year, with an annual incidence of 1/14.5 million and



a prevalence of 1/129 million cases (4,5). Median age is 60 years,
and it is observed in males with a slight difference.

In a population-based cohort study from 10 series in the liter-
ature, Joensuu et al. have demonstrated disease-free survival
(DFS) rates of 1625 patients diagnosed with operable GIST, who
were not given adjuvant therapy, within 57, 10™, 15" and 20
years as 70.5%, 62.9%, 59.9% and 57.3%, respectively (6). Al-
though GIST recurrence is rare during the first 10-year follow-up,
most patients recover with surgical treatment alone. Despite
previous data, modern imaging modalities facilitate early diag-
nosis and detection of small metastatic foci. Thus, the patients
who are eligible for surgery can be treated by surgery alone
without adjuvant treatment for almost 60% of the cases. Surgical
outcomes and DFS rates should be increased by providing ear-
ly diagnosis and independent prognostic risk factors associated
with disease recurrence. In this retrospective cohort study, it was
aimed to evaluate and investigate the effects of clinical charac-
teristics, adjuvant therapy and complete removal of the tumor
with intact surgical margin over DFS rates in patients with GIST.

MATERIAL and METHODS
Patient Selection

The clinical, pathological, and surgical parameters and follow-up
records of 71 patients with gastrointestinal stromal tumors who
were admitted to the General Surgery Department between Jan-
uary 2005 and December 2013 were reviewed retrospectively.
The study was planned in accordance with the decisions of the
Declaration of Helsinki, patient rights regulation, and ethical rules.
Approval was obtained from the Ankara Numune Training and
Research Hospital Scientific Research Evaluation Commission for
the study (Date: 29.01.2014, Decision no: 2014-748).

Age, sex, concomitant co-morbid diseases, admission symptoms,
operation sort and time, length of hospital stay, tumor location,
presence of perforation, tumor morphology, and immunohisto-
chemical interpretations, adjuvant therapy, metastasis and recur-
rence rates were analyzed to determine the prognostic factors in
patient survival.

Patient Groups

Patients were grouped according to age and decades. Tumors
were located in the stomach, small intestines, large intestines,
and omentum-mesentery. Tumor diameter was determined as <
5¢cm, > 5 <10 cm and > 10 cm. Mitosis rate was the number of
mitosis count on a light microscope within an area of 0.152 mm?2
at 50 high-power fields (HPF) magnification sites; and divided
into three groups < 5, 5-10 and > 10. Tumor histology was in-
terpreted as spindle, epithelioid, and mixt types. Tumor necrosis
(present/absent), cellularity (poor/distinct), pleomorphism (poor/
distinct), mucosal ulceration (present/absent), in-tumor bleeding
(present/absent), and tumor invasion depths were noted. Pa-
tients were divided into two groups according to adjuvant thera-
py history with- or without tyrosine kinase inhibitor.
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Follow-up

Patients were followed up with routine whole blood and bio-
chemical tests and abdominal ultrasound/or tomography when
necessary within 3-6 month intervals for five years. Recurrence-
or metastasis-free patients were followed up annually. Patients
with additional complaints during follow-up were evaluated by
gastroscopy, colonoscopy and further investigations. Patients
with tumor recurrence or metastasis were considered for defini-
tive surgery. Adjuvant therapy with tyrosine kinase inhibitors was
maintained for high-risk patients according to the modified NIH
consensus criteria. Adjuvant Imatinib treatment was schemed as
single dose initially and doubled in progressive disease. Imatinib
therapy was maintained for 1 to 3 years under the supervision
of the Oncology department. Sunitinib therapy was initiated in
imatinib-resistant, progressive disease. Patients were contacted
via consultation or telephone within six-month intervals, and fol-
low-up parameters of surviving patients were recorded.

Statistical Analysis

In the literature, prognostic factors were divided into valid groups
for the evaluation of survival of stromal tumors, whether there
was a significant difference between the groups. DFS was de-
fined as the time from the date of diagnosis until first recurrence.
Descriptive statistics are given as mean + standard deviation.
Pearson chi-squared test was performed for comparison of ho-
mogeneity between the groups. DFS analysis and survival tables
were obtained with the Kaplan-Meier method. Comparison of
survival curves was tested with Log-rank test. Prognostic factors
with p values < 0.20 in the Log-rank test were entered to the
multivariate analysis. Multivariate analysis was performed with
Cox-regression test regression. Risk ratios (Hazard ratio) in mul-
tivariate analysis within a 95% confidence interval with a p value
< 0.05 were noted statistically significant. Statistical analysis was
performed using the 'SPSS for Windows' package program.

RESULTS

Forty-eight (67.6%) of the patients were males, with a male/
female ratio of 2.08 (48/23). Mean age was 60.27 + 14.65 years
(range: 22-88 years). Admission symptoms including abdominal
pain, weight loss, nausea-vomiting, melena, and palpable mass
regarding to stromal tumor were evaluated; 12 (16.9%) patients
were symptom-free, 15 (21.1%) patients presented at least one,
17 (23.9%) patients presented at least two, 15 (21.1%) patients
presented at least three, 10 (14.1%) patients presented at least
four, and 2 (2.8%) patients presented all of the complaints. Al-
though the most common complaints were abdominal pain
in 50 (14%) patients, abdominal mass in 29 (8%) patients, nau-
sea-vomiting in 33 (9%) patients, most frequent symptoms in
the literature regarding Gl bleeding were presented only in 12
(3%) patients. In our study, only 15 patients described a single
symptom, but several symptoms interlinked to each other due
to the complicated clinical course of the disease. There was a sig-



nificant relationship between survival and abdominal pain and
mass (p< 0.05). A statistically significant relationship was also
observed between recurrence and nausea-vomiting (p< 0.05).

Tumors were located in the stomach in 42 (59.2%) patients, small
intestinesin 16 (22.5%) patients, omentum-mesentery (extra-GlS)
in 12 (16.9%) patients and rectum in 1 (1.4%) patient. There were
no colonic or esophageal tumors. One case with extra-GIS lo-
cation was located at the pancreas. Mean tumor diameter was
7.78 +5.53 cm (range 0.4-30 cm). Tumor diameter was < 5 cm in
23 patients, 5-10 cm in 29 patients, and > 10 cm in 19 patients.
Forty-two of the cases were spindle cells, 6 were epithelioid cells,
and 16 were mixed tumors. According to Modified NIH risk scor-
ing system based on clinical and morphological findings, nine
patients were in the very low-risk group, 12 patients were in the
low-risk group, 21 patients were in the intermediate-risk group,
and 29 patients were in the high-risk group (Figure 1).

A total of 13 (18.3%) patients were metastatic on admission
including peritoneal dissemination in 5 (38.4%) patients, meta-
static nodules in the liver in 6 (46.1%) patients and in lungs in 1
(7.6%) patient and invasion to the stomach in 1 (7.6%) extra-GIS
localized patient. Postoperative metastasis was present in 9
(12.67%) patients, including the liver in 3 (33.3%) patients, peri-
toneal surfaces in 5 (55.5%) patients, and subcutaneous tissue in
1(12.67%) patient.

A total of 71 patients were included into the study, and 17
(23.94%) patients died during the follow-up period. Mean fol-
low-up period was 47.12 + 33.52 months, and the last event
was at 1 the 71° month. Overall survival rates of 1%, 3", and 5™
years were 91.4%, 82.6%, 76.5%, respectively. Recurrence was
observed in 19 (26.8%) patients, and mean recurrence time was
22.16 + 15.89 (3-57) months. DFS rates of 1%, 3" and 5 years
were 89.6%, 75.4% and 64.3%, respectively (Figure 2). Recurrenc-
es were in the stomach in 7 (36.84%) patients, small intestine
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Figure 1. Distribution of the patients according to the modified NIH
staging system.
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in 5 (26.31%) patients and extra-GIS in 7 (36.84%) patients. The
last recurrence was observed in the 57" month, and the patient
died at the 69™ month. Twelve (70.58%) of the 17 patients died
due to stromal tumor progression and recurrences. Rectum lo-
calized GIST was recurrence-free during follow-up. Although
gastric localized GISTs presented with more recurrence and re-
currence-related death rates, extra-GIS localized tumors present-
ed with lower DFS rates (p< 0.001) (Figure 3).

Eighteen (25.4%) patients presented with the local invasive
disease during the operation. RO resection was achieved in 51
(71.8%) patients, R1 resection in 9 (12.7%) patients and R2 re-
section in 11 (15.5%) patients. Ten (14.2%) of these patients re-
lapsed, and 5 (7.1%) recurrence-related deaths were observed.
Only 2 (2.81%) of the 4 (5.63%) patients, who underwent RO resec-
tion with peri-operative local invasive disease, had positive patho-
logical surgical margins. Eight (11.3%) patients presented with
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Figure 2. Overall DFS rates of the patients within 95% confidence in-
terval curves.
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Figure 3. DFS rates of the patients according to tumor localization.
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Figure 5. DFS rates of the patients according to the modified NIH risk
staging scheme.

restricted perforation during the operation. Tumor rupture was
observed in 11 (15.9%) patients, with a mean tumor diameter of
10.91 +3.51 cm (range: 4.5-15 cm). Five of the 8 relapsed patients
in the RO resection group, 1 of the 3 relapsed patients in the R1
resection group and 5 of the 8 relapsed patients in the R2 resec-
tion group died due to progressive disease. Predicted DFS rates of
the patients in the RO group [141 months, 95% CI (123-160), Log
Rank= 2854, p< 0.001] were significantly higher compared to the
R1 [60 months, 95% Cl (43-76), Log Rank= 28.54, p< 0.001] and R2
groups [20 months 95% Cl (9-32), Log Rank= 28.54, p< 0.001]. DFS
rates of residual tumor classification were significantly different
between the groups (p< 0.001) (Figure 4). Restricted tumor perfo-
ration and tumor rupture were not associated with DFS rates with
insignificant p values, 0.380 and 0.208, respectively.

Twelve (63.2%) patients in tumor diameter > 10 cm group re-
lapsed, and 5 of them died. One patient in the tumor diameter
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<5 cm group and six patients in tumor diameter 5-10 cm group
relapsed, and five of them died. DFS rates of tumor diameter > 10
cm group were significantly lower than the other group of pa-
tients [63 months, 95% Cl (31-95), Log Rank= 17.75, p< 0.001]. Ad-
ditionally, tumor local invasiveness and tumor positive resection
margin significantly decreased DFS rates (p< 0.002 and p< 0.032).
However, tumor invasion depth was not found to be associated
with decreased DFS rates (p= 0.488).

Tumor necrosis, moderate and severe cellular atypia, mitosis
count 5-10, and > 10 per 50/HPF and desmine were found to
be significantly associated with decreased DFS rates (p< 0.005).
Tumor histology, mucosal ulceration, central hemorrhage, and
immune histochemical markers including CD117, CD34, actin,
S-100, Ki-67, NSE were not different between the groups with in-
significant p values (p> 0.05).

Modified NIH risk stratification groups of very low-risk and low-risk
groups did not present any recurrence or death during follow-up.
Three of the 21 patients in the intermediate-risk group, 16 of the
29 patients in the high-risk group relapsed, and three patients in
the intermediate-risk group and eight patients in the high-risk
group died. First, 3, and 5M-year DFS rates for very-low and low-
risk groups were 100%. First and 3'%-year DFS rates for the inter-
mediate-risk group were 90.2%, and 5"-year survival rates were
82%. First, 3, and Sth—year Disease-free survival rates for high-risk
groups were 82.1%, 48.9%, and 34%, respectively. DFS rates were
lower in intermediate- and high-risk groups due to 10 (14.8%) of
the 12 deaths in the high-risk group and 2 (2.81%) of the four
deaths in the intermediate-risk group regarding disease progres-
sion or recurrence. DFS rates were found to be significantly differ-
ent between the risk groups (p< 0.001), and higher risk increases
recurrence and decreases recurrence-related survival (Figure 5).

Metastasis was observed in 22 (30.9%) patients during the fol-
low-up period. In this study, 13 (18.3%) patients were metastatic
on admission, with liver metastasis in 6 (8.44%) patients, peritone-
al metastasis in 5 (7%) patients, lung metastasis in 1 (1.4%) patient
and gastric metastasis in 1 (1.4%) patient. Besides, 11 (15.4%) pa-
tients developed new metastatic foci during follow-up; 3 (4.2%) in
the liver, 5 (7%) in the peritoneum, 2 (2.8%) in the small intestine
and 1 (1.4%) in the subcutaneous tissue. Presence of metastasis
on admission and tumor progression during follow-up screening
were significantly associated with decreased DFS rates (p< 0.001).

Adjuvant tyrosine kinase inhibitor (TKI) therapy was not admin-
istered to the very-low and low-risk group, and disease-related
death and recurrence were not present in these group of pa-
tients. Eighteen patients in intermediate- and high-risk group
were administered with TKI, and 11 (61.2%) of the patients died
during follow-up. Only 8 (24.2%) of the 33 patients in the inter-
mediate- and the high-risk group without TKI adjuvant therapy
presented with recurrence-related death. Disease-free survival
rates of patients receiving adjuvant therapy were significantly



different between these groups (p< 0.001). Besides that, dis-
ease-free survival rates of the high-risk group without adjuvant
TKI therapy and low-risk group with and/or without adjuvant
TKI therapy groups were found to be similar. However, DFS rates
of the high-risk group with adjuvant TKI therapy were signifi-
cantly decreased compared to the other groups (p< 0.001). The
main factor of this difference was all of the remaining patients
were metastatic on admission or progressive during follow-up,
except four patients in the high-risk group with adjuvant TKI
therapy. DFS rates were significantly different between groups
in univariate analysis (p< 0.001).

The univariate analysis of the factors affecting DFS was summa-
rized inTable 1.

Tumor location, tumor diameter, mitosis count, Modified-NIH
score, residual tumor stage, per-operative local invasive disease,
positive margins, metastasis on admission and follow-up, tumor
necrosis, desmine and adjuvant therapy were found to be sig-
nificant values in the univariate analysis with p value < 0.20 and
were entered to the multivariate analysis with Cox-regression
models (Table 2).

Multivariate analysis presented recurrence rate and recur-
rence-related death risks in patients with GIST. Recurrence risk
of the small intestine and extra-GIS tumors were found to be
10 and 84 times higher than the gastric tumors. Small intestine
and extra-GIS localization of the tumors were determined as
unfavorable factors for DFS. Mitosis count < 5 per 50/HPF pre-
sented eight times more adverse effect over recurrence risk and
increased DFS rates. R2 resection also increases the risk of recur-
rence and adversely affects DFS up to 38 times. Although locally
invasive disease was found to be significant in exploration, its
contribution to the development of recurrence was low. It was
observed that the risk of recurrence increased fourfold in the
high-risk group receiving adjuvant therapy compared to the
untreated group.

DISCUSSION

GISTs are rare mesenchymal tumors that are thought to originate
from interstitial Cajal cells. GISTs are slightly more common in the
male sex with a median age of 60 years (7-9). Gender is not de-
fined as a prognostic factor for survival and recurrence (10,11).
Although the majority of the patients in our study were male, a
statistically significant relationship was not presented between
gender and recurrence. Approximately 70% of the patients are
asymptomatic on diagnosis. Presenting complaints are abdom-
inal pain, abdominal mass, weakness, and fatigue due to occult
bleeding. As the clinical course of the disease complicates, sever-
al symptoms are interlinked to each other. Abdominal mass and
pain were found to be strongly associated with the survival in this
study. The presence of these symptoms should be noticed in pa-
tients with a presumptive diagnosis of GIST in terms of assessing
the severity of the disease.
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GISTs are classified into four groups in the Modified NIH risk stag-
ing system as very low-, low-, intermediate- and high-risk groups
according to localization, tumor diameter, and mitotic index (12).
Risk staging systems provide invaluable information in predicting
the prognosis and clinical course of the disease. In addition, many
studies have shown that very low, low, and intermediate-risk
groups have similar clinical results and present favorable progno-
sis. Therefore, in the light of the staging systems, adjuvant therapy
with tyrosine kinase inhibitors are considered for patients only in
the high-risk group as a conclusion. Risk staging systems have
also presented a significant difference between the risk groups
in terms of recurrence, overall survival, and DFS (Figure 6). In the
literature, the effects of anatomical localization to the overall sur-
vival remains controversial. Gastric tumors have been described
with better clinical outcomes compared to distal tumors (13,14).
Although lower incidence rates of colonic and rectal GISTs com-
plicate the identification of associated risk factors, recent studies
have demonstrated that colonic and rectal tumors present worse
prognosis rather than the gastric tumors (6,15-17). Prognosis of
small intestine localized GISTs is not markedly different from co-
lonic and rectal GISTs at ten years (6). Primary GISTs of the omen-
tum, mesentery, and pancreas are rarely described in the litera-
ture; however, they are highly presented in this study and provide
an advantage in comparing overall survival and DFS rates. Tumor
localization was not found to be statistically associated with
overall survival, but tumor recurrence was different between the
groups. DFS rates of extra-GIS tumors were significantly lower
than the gastric and small intestine tumors. Multivariate analysis
demonstrated the recurrence and recurrence-related death risks
of the small intestine and extra-GIS tumors up to 10-fold and 84-
fold, respectively, compared to the gastric tumors. These results
were consistent with those reported in the literature.

Effective treatment of GISTs is still surgery. Clinical manifestations
of stromal tumors may vary due to the complicated clinical course
of the disease in terms of recurrence risk and metastasis even
when the tumor is completely resected with the pseudo-capsule
(13,18). In locally invasive disease, en-bloc resection of the tumor
with the surrounding organ or complete removal of the tumor
with negative margins mainstay the curative surgery for GISTs.
In our study, operation was cautiously performed with extensive
resection of the tumor with an intact surgical margin, including
metastatic foci and local invasive sites. Predicted DFS rates of the
patients in the RO group were significantly higher compared to
the R1 and R2 groups. However, residual tumor stage was not sta-
tistically associated with the survival but presented as a significant
prognostic parameter for disease recurrence. In the literature, there
are conflicting reviews over the effects of positive microscopic
surgical margins regarding survival (19,20). In the recent Modi-
fied NIH (Fletcher) risk staging system, tumor rupture during the
operation may alter clinical outcomes and may increase disease
stage regardless of any tumor size, localization and mitotic count

Turk J Surg 2020; 36 (2): 209-217
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Table 1. Univariate analysis of the factors affecting disease-free survival

Estimated
Variables N 1%t year? 3year? 5% year? survival® Log-Rank p
Localization 0.001
Stomach 42 88.8 855 76 138 (116-160)
Small intestine 16 93.8 70.8 60.7 88 (61-116) 20.57
Extra-GIS 12 70.7 379 15.6 33 (10-56)
Rectum 1 - - -
Residual tumor stage 0.001
RO 51 91.5 86.3 79.9 141 (123-160) 2854
R1 9 - 85.7 429 60 (43-76) ’
R2 1 81.8 12.3 - 20(9-32)
Tumor diameter 0.001
<5cm 23 100 90 - 118 (102-134) 17.75
5-10cm 29 859 782 - 89 (74-104) '
>10cm 19 833 449 256 63 (31-95)
Mitosis count 0.006
< 5/per 50HPFc 46 93 84.2 - 146 (128-164) 1027
5-10/per 50HPF 9 - - 229 63 (39-86) ’
> 10/per 50HPF 15 80 40 - 41 (24-57)
Modified NIH groups 119 (99-138) 0.001
Very low-risk 9 - - - -
Low-risk 12 - - - - 18.680
Intermediate-risk 21 90.2 90.2 82 -
High-risk 29 82.1 489 34 -
Necrosis 0.001
Present 21 84.2 48.1 289 47 (30-64) 15.30
Absent 48 93.8 88.8 85 148 (131-165)
Margin positive 0.002
Present 20 84.1 431 345 42 (27-57) 9.89
Absent 51 91.8 86.9 755 136 (115-156)
Local invasiveness 0.032
Present 18 88.5 525 438 55 (36-74)
Absent 49 914 86.4 74.1 134 (112-155) 4.62
Desmin 35(22-47) 0.003
Present 14 85.7 614 - 137 (117-158) 8.63
Absent 47 97.8 874 76
Metastasis on admission 0.004
Present 13 69.2 495 33 41 (23-59) 845
Absent 58 94.5 814 72.2 131 (111-150)
Metastasis on follow-up 0.001
Var 22 77.3 515 275 41 (28-54) 14.19
Yok 49 955 874 80.7 143 (124-161)
Progression on CT
First 18 722 525 19.7 37 (25-48) 9.20 0.002
Second 17 70.6 282 94 - 34.34 0.001
Third 16 75 34.1 12.8 - 24.24 0.001
Adjuvant therapy 0.001
Present 18 833 449 28 53(29-79) 13.46
Absent 53 92.1 86.7 80 141 (123-160)
Low-risk group 0.127
Adjuvant therapy (+) 3 66.7 - - 86 (22-151) 533
Adjuvant therapy (-) 39 974 - 92 93 (85-100) ’
High-risk group 0.001
Adjuvant therapy (+) 15 86.7 394 19.7 36 (23-50) 11.12
Adjuvant therapy (-) 14 769 598 513 97 (55-140)

2 Survival rates (%), ® Mean (95% Confidence Interval), © High power fields.
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Table 2. Cox regression analysis of the factors affecting disease-free survival

Standard 95% CI° Exp (Bp)
Variables B deviation Wald sD p Exp (Bp) Lowest | Highest
Localization, 2.285 0.776 8.670 1 0.003 9.824 2.147 44.958
Small intestine®
Localization, 4428 1.098 16.256 1 0.001 83.738 9.731 720.590
Extra-GIS®©
Mitosis -2.023 0.804 6.331 1 0.012 0.132 0.027 0.640
< 5/per 50HPF
R2 resection® 3.634 1.293 7.897 1 0.005 37.859 3.003 477377
Local Invasiveness -3453 1.350 6.542 1 0.011 0.032 0.002 0.446
TKIP therapy 1.364 0.655 4.332 1 0.037 3.912 1.083 14.130
295% Confidence Interval, bTyrosine kinase inhibitor, © Stomach localization is reference group, 9RO is reference group.

(6). Tumor rupture has a critical role in abdominal dissemination
and disease recurrence. In this study, there was no significant re-
lationship between tumor rupture and tumor recurrence risk, and
DFS. However, incomplete surgery and invasion of surrounding
tissue increased the risk of recurrence up to 38-fold and adversely
affected the DFS rates in multivariate analysis. Approximately 50%
of the GISTS are metastatic on admission, and frequently metasta-
size to the liver and peritoneum, but extra-abdominal metastasis
is very rare (21,22). In the literature, peritoneal and liver metastasis
at the time of diagnosis indicates poor prognosis, and cases with
incidentally detected serosa implants are presented with better
outcomes (18). Metastasis on admission and during follow-up
was statistically significant in the univariate analysis, but lack of
significant data in the multivariate analysis manifested that meta-
static disease was not an independent prognostic parameter on
DFS. Complete removal of the tumor with the pseudo-capsule
and intact surgical margins were presented as the most import-
ant prognostic factors over recurrence and DFS.

As a component of risk stratification systems, tumor morpholo-
gy, immune-histochemistry, and mitotic index are also described
as critical prognostic parameters (13,18). Miettinen et al. have
demonstrated that spindle cell histology of GIST presents poor
prognosis (21). Furthermore, lower cellularity has been described
as a useful prognostic factor, while severe nuclear atypia has been
mostly seen in aggressive tumors (23,24). In our study, cell type,
cellularity, and nuclear pleomorphism had no statistically signif-
icant effect on recurrence. Tumor diameter was statistically cor-
related with both survival and recurrence risk in the univariate
analysis. The estimated DFS was found to be lower in patients
with tumor size greater than 10 cm. However, multivariate analy-
sis did not present any significant difference between tumor di-
ameter and both overall survival and DFS. Patients with a high mi-
toticindex, > 10 per 50/HPF, are considered in the high-risk group
regardless of tumor size (25). In the literature, recurrence risk ratio
in patients with mitosis count > 5 per /50 HPF is increased up to

14.6-fold. In our study, high mitotic index presented a significant
relationship between survival and recurrence. The increase in
mitosis negatively affects DFS. The estimated mean DFS at 95%
Clis 41 (24-57) months in patients with mitosis count > 10 per
50/HPF and is lower than the other groups. In multivariate anal-
ysis, mitosis count < 5 per 50/HPF decreased the recurrence risk
by 8-fold. The mitotic index has been reported in the literature
as the most important independent prognostic factor affecting
recurrence and survival following surgery (6,15,21), and this data
is also consistent with this study. Morphological characteristics
of the tumor, including necrosis and hemorrhage in the tumor
center, ulceration of the mucosa are common and relatively crit-
ical prognostic factors (18,26). In our study, tumor necrosis was
observed as a risk factor for recurrence in the univariate analysis,
but no statistically significant correlation was found for ulceration
and bleeding. The presence of necrosis had a significant effect on
DFS, but not as an independent factor alone.

Although surgery plays a pivotal role in GIST treatment, long-term
follow-up outcomes have presented unsatisfactory results as the
sole treatment option. The introduction of tyrosine kinase inhibi-
tors (TKI) has demonstrated more favored clinical outcomes with
the propagation of ongoing phase Il randomized clinical trials
(27,28). In the literature, 5-year survival following curative surgery
with a diagnosis of primary GIST was possible in approximate-
ly 54% of the patients, whereas the risk of recurrence increases
up to 40% in the second year following the operation (14,29).
Although studies have attempted to reveal prognostic factors
affecting recurrence, especially the recurrence itself, decreases
survival and increases mortality. In this study, recurrence affect-
ed survival with unfavorable outcomes compared to the other
prognostic markers and increased the recurrence-related death
risk up to 30 times in a year.

CONCLUSION

This study evaluated the prognostic parameters of surgical man-
agement of GISTs to estimate the risk factors for treatment strat-
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egy and prediction of tumor recurrence before and after surgery.
Tumor mitotic index was found to be the most effective and in-
valuable histologic parameter in the prediction of DFS estimates.
Extra-GIS and small intestine tumors were both presented with
higher recurrence, incomplete surgery and decreased the DFS
rates according to the gastric localized tumors. Besides that, re-
gardless of tumor characteristics, RO resection was described as
another important criteria in terms of increasing survival rates
and decreasing the risk of recurrence in advanced-stage disease.
In patients with a stromal tumor, the main objectives should be
prioritized to maintain curative treatment, reduce the risks of
recurrence and the burden of metastatic disease and provide a
satisfactory quality of life. As mentioned in this study, complete
removal of the tumor with intact margins through effective sur-
gical intervention is considered as the most essential factor in the
management of GISTs. Although recent studies have propagated
tyrosine kinase inhibitors as a potent agent in adjuvant therapy
following the surgery to prevent recurrence and improve survival
with favorable outcomes in patients with advanced metastatic
disease, this study showed limited or no benefit. Therefore, pro-
spective randomized clinical trials involving more patients with
comprehensive and trustworthy statistical data are required to
determine the most appropriate medical and surgical therapy in
terms of multidisciplinary approach.
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Cerrahi tedavi uygulanan gastrointestinal stromal tiimorlii hastalarda niiks ve hastaliksiz
sagkalima etki eden faktorlerin retrospektif analizi
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OZET

Giris ve Amag: Bu calismada, hastalarin operasyon sonrasinda rekiirrens riski ve hastaliksiz sagkalimina etki eden cerrahi ve cerrahi disi prognos-
tik faktorlerin ortaya konulmasi ve timéral dokunun saglam cerrahi sinirla birlikte tamamen ¢ikarilmasi ve adjuvan tedavi kullanimin sonuclarinin
arastinlmasi amaglanmistir.

Gereg ve Yontem: 2005-2013 yillari arasinda gastrointestinal stromal timér tanisi ile opere edilmis 71 hastanin klinik ve demografik 6zellikleri,
timor lokalizasyonu, timoriin morfolojik ve histopatolojik 6zellikleri, sagkalim ve niiks zamanini iceren verileri geriye doniik olarak kaydedildi.

Bulgular: Yetmis bir olgunun, erkek/kadin orani, 1,71 ve yas ortalamasi 60,27 + 14,65 yildir. Hastalarin timor lokalizasyonlari, 42 (%59,2)sin-
de mide, 16 (%22,5)'sinda ince bagdirsak, 12 (%16,9)'sinde ekstra gastrointestinal sistem, 1 (%1,4)'inde rektumdadir. Modifiye NIH risk sinifla-
masina gore, 9 (%12,68)'u cok dustik, 12 (%16,90)'si dusik, 21 (%29,58)'i orta ve 29 (%40,85)'u ylksek risk grubunda yer almistir. Hastalarin 13
(%18,3)'linde basvuru aninda metastaz izlenirken, 24 (%33,8) hastada takipte niiks veya metastaz gelismistir. RO rezeksiyon 51 (%71,8)'inde, R1
rezeksiyon 9 (%12,7)'unda, R2 rezeksiyon 11 (%15,5)'inde saglanabilmistir. Ortalama takip suresi 47,12 + 33,52 ay (aralik: 1-171) olarak izlenmis
olup, niiks izlenen 19 (%26,8) hastanin ortalama niiks zamani 22,16 + 15,89 aydir (aralik: 3-57). Takip suresi boyunca 54 (%76,1) hasta sagken, 17
(%23,9)'si yasamini yitirmistir. Tek degiskenli analizde yliksek evre, ince bagirsak, ekstra gastrointesinal sistem yerlesimi, R1-2 rezeksiyon, nekroz,
cevre doku invazyonu ve cerrahi sinir pozitifligi, metastatik hastalik ve adjuvan tedavi kullanimi niiks riskini artirirken, cok degiskenli analizde has-
taliksiz sagkalima ince bagirsak, ekstra gastrointestinal sistem yerlesimi, R2 rezeksiyon, mitoz sayisi, cevre invazyonu ve adjuvan tedavi hastaliksiz
sagkalim Uzerinde bagimsiz prognostik faktorler olarak izlenmistir. Hastalarin bir yillik, g yillik ve bes yillik hastalisiz sagkalim degerleri sirasiyla
%89.6, %75.4, %64.3 olarak izlenmistir.

Sonug: Literattirde tanimlandigi gibi, gastrointestinal stromal timorlerin kiratif tedavisinde en 6nemli basamak cerrahidir. Calismamizda hastali-
gin ince bagirsak ve ekstra gastrointestinal sistem yerlesimli olmasi, timoriin cevre dokuya invaze gériinim timorin lokal kontrollini zorlastir-
makta ve R2 rezeksiyonla birlikte hastaliksiz sagkalim icin bagimsiz kétl prognostik faktorler olarak izlenmektedir. Adjuvan tedavinin hastaliksiz
sagkalim Gizerinde izlenen olumsuz etkisi yliksek evreli metastatik hastaliga baglanmakta ve bu yonde daha genis sayili ve ileriye doniik calismalar
yapilmasi gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Gastrointestinal stromal timérler, cerrahi, prognoz, hastaliksiz sagkalim
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