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Abstract
The coexistence of gastric gastrointestinal stromal tumor (GIST) and gastric cancer is relatively high, and its prognosis is controversial
due to the complex and variant kinds of presentation. Thus, the present study aimed to explore the clinicopathological features and
prognostic factors of gastric GIST with synchronous gastric cancer.
From May 2010 to November 2015, a total of 241 gastric GIST patients were retrospectively enrolled in the present study. The

patients with coexistence of gastric GIST and gastric cancer were recorded. The clinicopathological features and prognoses of
patients were analyzed.
Among 241 patients, 24 patients had synchronous gastric cancer (synchronous group) and 217 patients did not (no-synchronous

group). The synchronous group presented a higher percentage of elders (66.7% vs 39.6%, P=0.001) and males (87.5% vs 48.4%,
P<0.001) than the no-synchronous group. The tumor diameter, mitotic index, and National Institutes of Health degree were also
significantly different between the 2 groups (all P<0.05). The 5-year disease-free survival and disease-specific survival rates of
synchronous group were significantly lower than those of no-synchronous group (54.9% vs 93.5%, P<0.001; 37.9% vs 89.9%, P<
0.001, respectively). However, the 5-year overall survival rates between synchronous and gastric cancer groups were comparable
(37.9% vs 57.6%, P=0.474).
The coexistence of gastric GIST and gastric cancer was common in elder male patients. The synchronous GIST was common in

low-risk category. The prognosis of gastric GISTwith synchronous gastric cancer was worse than that of primary-single gastric GIST,
but was comparable with primary-single gastric cancer.

Abbreviations: DFS = disease-free survival, DSS = disease-specific survival, GI = gastrointestinal, GIST = gastrointestinal
stromal tumor, NIH = National Institutes of Health.
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1. Introduction

Gastrointestinal stromal tumor (GIST) is the most common
mesenchymal tumor of the human gastrointestinal (GI) tract,[1]

which accounts for nearly 2.2% of GI malignancies,[2] with an
estimated incidence of 10 to 20 per million.[3] Stomach
(60%–70%) is the most frequent site of GIST, followed by
small intestine, colon and rectum, and esophagus.[4] Recently,
increasing literatures demonstrated the evidence of coexistence of
GIST and other malignancies. It is reported that the most
common synchronous malignancy is gastrointestinal (GI)
carcinoma, which is mainly located in the stomach (47%).[5]

The detected synchronous GIST was mainly diagnosed
incidentally during surgery of other malignancies or during
postoperative pathologic examinations of specimens. These GISTs
were usually small and asymptomatic. But it is reported that few
small GISTs, which were diagnosed as nonmalignant, may exhibit
potential of malignant transformation.[6–8] The clinical manage-
ment and treatment of concurrence of GIST and other malignan-
cies is complex due to its various kinds of presentation.[9]

The previous reports on coexistence of gastric GIST and gastric
cancer (synchronous group) are limited to case reports or
small samples compared with the primary-single gastric GIST
(no-synchronous group). However, the clinical treatments and
outcomes of patients among synchronous group, no-synchronous
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Table 1

Comparison of clinicopathological features between patients of
synchronous and no-synchronous groups.

Characteristics
Synchronous
group (n=24)

No-synchronous
group (n=217) P

Age 0.011
�60 8 (33.3%) 131 (60.4%)
>60 16 (66.7%) 86 (39.6%)

Gender <0.001
Male 21 (87.5%) 105 (48.4%)
Female 3 (12.5%) 112 (51.6%)

Blood type 0.912
A 6 (25.0%) 58 (26.9%)
B 8 (33.3%) 70 (32.4%)
AB 3 (12.5%) 18 (8.3%)
O 7 (29.2%) 70 (32.4%)

Location of GIST 0.193
Proximal 9 (39.1%) 120 (58.0%)
Middle 11 (47.8%) 63 (30.4%)
Distal 3 (13.0%) 24 (11.6%)

Tumor size <0.001
�2cm 21 (87.5%) 61 (28.2%)
2.1–5cm 3 (12.5%) 82 (38.0%)
5.1–10cm 0 60 (27.8%)
>10cm 0 13 (6.0%)

Morphology 0.553
Spindle 17 (100.0%) 200 (93.5%)
Epithelioid/mixed 0 12 (0.9%)

Mitotic index 0.002
�5 14 (93.3%) 112 (54.1%)
>5 1 (6.7%) 95 (45.9%)

Ki-67 0.009
�5 19 (95.0%) 142 (66.7%)
>5 1 (5.0%) 71 (33.3%)

Tumor bleeding 0.217
Yes 0 13 (6.0%)
No 24 (100.0%) 203 (94.0%)

Tumor ulceration <0.001
Yes 0 69 (36.5%)
No 24 (100.0%) 120 (63.5%)

Tumor necrosis 0.939
Yes 2 (8.3%) 19 (8.8%)
No 22 (91.7%) 197 (91.2%)

Mutational status 0.216
KIT 6 (54.5%) 59 (77.6%)
PDGFRA 1 (9.1%) 2 (2.6%)
Wild-type 4 (36.4%) 15 (19.7%)

Immunohistochemistry
CD117 (+) 23 (95.8%) 214 (99.5%) 0.059
CD34 (+) 24 (100.0%) 208 (96.7%) 0.370
DOG-1 (+) 19 (90.5%) 193 (98.5%) 0.020

NIH risk category <0.001
Very low 11 (64.7%) 45 (21.7%)
Low 6 (35.3%) 53 (25.6%)
Intermediate 0 57 (27.5%)
High 0 52 (25.1%)

Adjuvant therapy 0.008
Yes 0 50 (23.0%)
No 24 (100.0%) 167 (77.0%)

GIST=gastrointestinalstromal tumor,NIH=National InstitutesofHealth, no-synchronousgroup=primary-
single gastric GIST patients, synchronous group= gastric GIST patients with synchronous gastric cancer.

Table 2

Preoperative symptoms of patients between synchronous and no-
synchronous groups.

Items
Synchronous
group (n=24)

No-synchronous
group (n=217) P

Symptomatic
Abdominal pain 9 (37.5%) 98 (45.2%) 0.473
Abdominal distention 10 (41.7%) 77 (35.5%) 0.550
Bleeding

∗
2 (8.3%) 51 (23.5%) 0.089

Others† 16 (66.6%) 49 (22.6%) <0.001
Number of patients 22 (91.7%) 182 (83.9%) 0.315

No-synchronous group = primary-single gastric GIST patients, synchronous group = gastric GIST
patients with synchronous gastric cancer.
∗
Bleeding = melena or hematemesis.

†Others = fatigue, cough, dyspnea, fever, and vomit.
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group, andprimary-single gastric cancer are still controversial. The
role of gastric cancer in prognosis of gastric GIST patients with
synchronous gastric cancer was unclear. Thus, the present study
aimed to explore the clinicopathologic features and prognoses of
synchronous group compared with no-synchronous group and
primary-single gastric cancer.
2

2. Patients and methods

2.1. Patients

From May 2010 to November 2015, a total of 312 gastric GIST
patients were diagnosed and accepted treatment in Xijing
Hospital, the Fourth Military Medical University. The exclusion
criteria were listed as follows: accompanied with malignancies
other than gastric cancer, with preoperative distant metastasis,
not receive R0 resection, with preoperative imatinib therapy, and
with incomplete follow-up records. Finally, a total of 241 gastric
GIST patients were enrolled in this study, of which 24 patients
were diagnosed with synchronous gastric cancer (synchronous
group) and 217 were not (no-synchronous group). The exclusion
criteria of gastric cancer were listed as follows: accompanied with
other malignancies, with distant metastasis, not receive R0
resection, and with preoperative chemotherapies. Finally, a total
of 3385 primary-single gastric cancer patients were enrolled in
the present study.
This study was approved by the Ethics Committee of Xijing

Hospital, and written informed consent was obtained from all
patients before surgery.

2.2. Surgery

Patients received routine examinations including abdominal
computed tomography, abdominal ultrasound, and gastroscopy
in order to diagnose the cancer and assess the metastasis before
surgery. Curative surgical resections were performed according
to the clinical and pathological features of cancer (GIST: tumor
size and location; gastric cancer: tumor size, location, and tumor
invasion). Surgical procedures include total gastrectomy, proxi-
mal gastrectomy, distal gastrectomy, and endoscopic submucosal
resection. Lymphadenectomywas routinely performed for gastric
cancer according to the NCCN guideline.[10] The GISTs were
classified as very low, low, intermediate, and high risk according
to the modified protocol of National Institutes of Health (NIH)
reported by Joensuu.[11]

2.3. Clinicopathological data

All clinicopathological data were retrospectively listed as follows:
for GIST: age, gender, blood type, location of GIST, tumor size,
morphology, mitotic index, Ki-67, tumor bleeding, tumor
ulceration, tumor necrosis, mutational status, immunohis-
tochemistry (CD117, CD34, and DOG-1), NIH risk category,
and adjuvant therapy; for gastric cancer: age, gender, location of
gastric cancer, tumor size, histologic type, tumor invasion, lymph



Figure 1. Comparison of disease-free survival and disease-specific survival of synchronous and no-synchronous groups.

Liu et al. Medicine (2016) 95:45 www.md-journal.com
node metastasis, and tumor-node-metastasis staging system
(TNM) stage. The preoperative symptoms included abdominal
pain, abdominal distention, bleeding, and other complications
(fatigue, cough, dyspnea, fever, and vomit).

2.4. Statistical analysis

Data were processed using SPSS 22.0 for Windows (SPSS Inc.,
Chicago, IL). Numerical variables were expressed as mean±
standard deviation or median. Discrete variables were analyzed
using the chi-square test or Fisher exact test. Risk factors for
survival identified by univariate were further assessed by
multivariate analysis using Cox proportional hazards regression
model. Disease-free survival (DFS) and disease-specific survival
(DSS) were analyzed by the Kaplan–Meier method, and differ-
ences between curves were compared using log-rank test. P values
were considered to be statistically significant at the 5% level.
Table 3

Univariate analysis of variables associated with DFS and DSS in
patients with gastric GIST (n=241).

Characteristics b Hazard ratio (95% CI) P

DFS
Age �0.871 0.419 (0.113–1.547) 0.192
Gender �4.054 0.017 (0.000–1.847) 0.089
Synchronous gastric cancer �1.918 0.147 (0.046–0.465) 0.001
Location of GIST
Proximal vs distal 1.069 1.478 (0.182–12.018) 0.715
Middle vs distal 1.119 1.269 (0.142–11.374) 0.831

Tumor size 0.820 2.270 (1.183–4.356) 0.014
Morphology 0.440 1.553 (0.550–4.384) 0.406
Mitotic index 0.482 1.619 (0.464–5.656) 0.450
Ki-67 0.058 1.060 (1.004–1.119) 0.036
NIH risk category 0.485 1.624 (0.871–3.031) 1.624
Adjuvant therapy 1.192 3.295 (1.039–10.453) 0.043

DSS
Age 0.102 1.107 (1.049–1.169) <0.001
Gender �1.576 0.207 (0.046–0.927) 0.040
Synchronous gastric cancer �2.753 0.064 (0.021–0.191) <0.001
Location of GIST
Proximal vs distal �0.225 0.799 (0.161–3.957) 0.783
Middle vs distal 0.094 1.099 (0.218–5.545) 0.909

Tumor size �0.218 0.804 (0.437–1.481) 0.484
Morphology 0.538 1.712 (0.606–4.836) 0.310
Mitotic index 0.355 1.426 (0.411–4.954) 0.576
Ki-67 0.051 1.053 (0.987–1.123) 0.116
NIH risk category 0.051 1.052 (0.603–1.836) 0.858
Adjuvant therapy �0.568 0.567 (0.124–2.588) 0.464

CI = confidence interval, DFS = disease-free survival, DSS = disease-specific survival, GIST =
gastrointestinal stromal tumor, NIH = National Institutes of Health.
3. Results

3.1. General features between synchronous and
no-synchronous groups

Clinicopathologic features between synchronous and no-syn-
chronous groups are summarized in Table 1. The entire cohort
comprised 241 gastric GIST patients and included 126 males and
115 females, with a mean age of 57.5 years and a median age of
58 years. Among the 241 enrolled patients, 24 were diagnosed as
synchronous group and 217 were no-synchronous group.
The synchronous group presented higher percentage of elders

(>60 years, 66.7% vs 39.6%, P=0.011) and males (87.5% vs
48.4%, P<0.001) than those of no-synchronous group. Tumor
diameter of synchronous group was significantly smaller than that
of no-synchronous group (P<0.001). Themitotic index of tumors
in synchronous group was lower (<5/50HPF) than that of no-
synchronous group (93.9% vs 54.1%, P=0.002). Moreover, the
synchronous group had lower Ki-67 index, a higher percentage of
tumorulceration, a lower expression rate forDOG-1(+), and lower
NIH risk category (all P<0.05). All of the 24 cases in the
synchronous group did not receive postoperative adjuvant therapy
of Imatinib mesylate (P=0.008). No statistical significance was
detected in regard to blood type, location of GIST, morphology,
tumorbleeding, tumor necrosis,mutational status, and thepositive
expression of CD117 and CD34 between the groups (P>0.05).

3.2. Preoperative symptoms between synchronous and
no-synchronous groups

As showed in Table 2, the preoperative symptomatic rate of
patients between synchronous and no-synchronous groups had
3

no statistical difference (91.7% vs 83.9%, P=0.315). Abdominal
pain, abdominal distention, and bleeding (melena or hematem-
esis) were comparable between the 2 groups (all P>0.05). The
total incidence of other symptoms including fatigue, cough,
dyspnea, fever, and vomit were significantly higher in synchro-
nous group than that of no-synchronous group (P<0.001).
3.3. Survival between synchronous and no-synchronous
groups

Survival was analyzed in 241 gastric GIST patients with range of
follow-up from 0.1 to 83.0 months (median, 31.7 months), and
15 patients died from the entire cohort. The 3- and 5-year DFS of
synchronous group were significantly lower than those of no-
synchronous group (85.4% vs 96.9%, P=0.009; 54.9% vs
93.5%, P<0.001, respectively, Fig. 1A). The 3- and 5-year
DSS of synchronous group were significantly lower than those

http://www.md-journal.com


Table 4

Multivariate analysis of prognostic factors for DFS and DSS in patients with gastric GIST (n=241).

Characteristics b Hazard ratio (95% CI) P

DFS
Synchronous gastric cancer �4.809 0.008 (0.001–0.082) <0.001
Tumor size 1.718 5.573 (1.818–17.085) 0.003
Ki-67 0.827 2.286 (0.533–9.806) 0.266
Adjuvant therapy 1.216 3.374 (0.595–19.129) 0.170

DSS
Age 0.079 1.082 (1.021–1.147) 0.008
Gender �0.482 0.617 (0.114–3.351) 0.576
Synchronous gastric cancer �2.264 0.104 (0.031–0.354) <0.001

CI = confidence interval, DFS = disease-free survival, DSS = disease-specific survival.

Liu et al. Medicine (2016) 95:45 Medicine
of no-synchronous group (64.0% vs 96.8%, P<0.001, 37.9% vs
89.9%, P<0.001, respectively, Fig. 1B).
The presence of synchronous gastric cancer, tumor size, Ki-67,

and adjuvant therapy was associated with poorer DFS, and the
presence of age, gender, and synchronous gastric cancer was
associated with poorer DSS according to the univariate analysis
(all P<0.05, Table 3). Moreover, multivariate analysis showed
that synchronous gastric cancer and tumor size were the
independent predictor of DFS, and age and synchronous gastric
cancer were the independent predictor of DSS (all P<0.05,
Table 4).
Figure 2. Flowchart of match strategy between synchronous group and
primary-single gastric cancer patients.
3.4. Comparison between synchronous and gastric cancer
groups

Next, in order to further analyze the prognosis between
synchronous group and primary-single gastric cancer, patients
from the 2 groups were compared by matching the parameters of
gastric cancer including location, tumor size, tumor depth, and
histologic type, which is shown in Fig. 2 as a flowchart. As shown
in Table 5, finally, a total of 120 gastric cancer patients were
matched (1:5) out as the gastric cancer group. There was no
significant difference in age, gender, location, tumor size,
histologic type, tumor depth, lymph node metastasis, and
TNM stage when they were compared between the 2 groups.
The Kaplan–Meier analysis showed that the 5-year overall
survival rates of the synchronous and gastric cancer group were
comparable (37.9% vs 57.6%, P=0.474, Fig. 3).

4. Discussion

The incidence of GIST with synchronous malignancies was
reported in a range of 2.95% to 33% in previous studies.[5,12–15]

A previous meta-analysis reviewed 14 literatures and demon-
strated that approximately 9.2% of GIST patients suffered a
second primary carcinoma. Among these synchronous cancers,
GI malignancies account for 4.7% (228/4813) of GIST
patients.[5] This present retrospective study showed that the
coexistence of gastric GIST and gastric cancer occurred in a
higher rate of almost 9.96% (24/241) among gastric GIST
patients. Furthermore, we found that the presence of synchro-
nous gastric cancer was both an independent prognostic factor of
DFS and DSS for gastric GISTs.
Previous studies indicated that the coexistence of GIST and

malignancies predominantly occurred in elders.[16] Shen et al[9]

reported that the rate of synchronous malignancies was 37.89%
in elderly (>60 years) GIST patients, which was higher than the
common incidence rangementioned above.With an agreement in
4

our series, almost 66.7% (16/24) patients were older than
60 years in synchronous group. Themultivariate analysis showed
that age was an independent prognostic factor for DSS. However,
some evidence indicates that age was not associated with survival
for GIST patients.[9] Tham et al[17] demonstrated that patients
older than 65 years showed a comparable outcome as younger
patients. The role of age in GIST remains to be further
investigated. Furthermore, male was also presented a high rate
in the synchronous group in our study. In addition, thus the
elderly male patients with GI cancers should be focused on in
clinic.
The preoperative diagnosis of synchronous GIST with other

malignancies is particularly difficult. Zhang et al[18] reported that
only 12.5% (4/32) patients were preoperatively diagnosed with
concurrent digestive tract carcinomas. The preoperative imaging
examinations including computed tomography and endoscopy
are routinely used to differentiate GIST.[19] In patients with
synchronous gastric GIST and gastric cancer, the manifestations
of gastric GIST are often masked by the symptoms of gastric
cancer due to the small size of synchronous gastric GIST.[20] In
addition, GISTs may be misdiagnosed as lymph node metastases
during surgery.[21] In fact, the preoperative diagnostic rate of
synchronous gastric GIST with gastric cancer was only 2.4% (1/
42) as reported by Lin et al.[20] In the present study, with an
agreement with previous results, the preoperative symptomatic
rate of patients in synchronous group was comparable with that
of no-synchronous group, and the preoperative diagnostic rate
was 0% (0/24). In consideration of the incidence above, the
actual preoperative diagnostic rate of synchronous gastric GIST
with gastric cancer is extremely underestimated.
It is reported that the proliferation of small GIST is low.[22] The

tumor size of synchronous GIST with other malignancies is
usually smaller than 2cm.[15,21,23] Yan et al[6] described 15



Figure 3. Comparison of overall survival of matched patients between
synchronous and gastric cancer group.

Table 5

Comparison of clinicopathological features of matched patients
between synchronous and gastric cancer groups.

Characteristics
Synchronous
group (n=24)

Gastric cancer
group (n=120) P

Age 0.074
�60 8 (33.3%) 64 (53.3%)
>60 16 (66.7%) 53 (46.7%)

Gender 1.000
Male 21 (87.5%) 105 (87.5%)
Female 3 (12.5%) 15 (12.5%)

Location of gastric cancer 1.000
Proximal 14 (58.3%) 70 (58.3%)
Middle 2 (8.3%) 10 (8.3%)
Distal 8 (33.3%) 40 (33.3%)

Tumor size 0.915
�3cm 10 (41.7%) 50 (41.7%)
3.1–6cm 9 (37.5%) 49 (40.8%)
>6cm 5 (20.8%) 21 (17.5%)

Histologic type 1.000
Well 9 (37.5%) 45 (37.5%)
Moderate 6 (25.0%) 30 (25.0%)
Poor 8 (33.3%) 40 (33.3%)
Mucinous or signet ring cell 1 (4.2%) 5 (4.2%)

Tumor depth 1.000
T1 6 (25.0%) 30 (25.0%)
T2 6 (25.0%) 30 (25.0%)
T3 10 (41.7%) 50 (41.7%)
T4 2 (8.3%) 10 (8.3%)

Lymph node metastasis 0.099
N0 8 (33.3%) 56 (46.7%)
N1 7 (29.2%) 22 (18.3%)
N2 8 (33.3%) 22 (18.3%)
N3 1 (4.2%) 20 (16.7%)

TNM stage 0.891
I 7 (29.2%) 41 (34.2%)
II 9 (37.5%) 41 (34.2%)
III 8 (33.3%) 38 (31.7%)

Synchronous group = gastric GISTs patients with synchronous gastric cancer.
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gastric GISTs with synchronous gastric cancer, among which 14
cases were smaller than 2cm in size. Similar to these studies,
87.5% (21/24) of patients in synchronous group in the present
study were smaller than 2cm with an overall mean size of 1.19±
1.08cm. Moreover, in synchronous group, the mitotic index of
93.3% (14/15) patients was less than 5/50HPF, and the Ki-67
index of 95.0% (19/20) patients was less than 5%. With the
agreement of Yan et al[6] and Lin et al,[20] the total cases of
patients in synchronous group were classified as low or very low
risk. Actually, small GIST is thought to have a benign prognosis,
as there was no disease-specific mortality among 116 GISTs
whose lesions were less than 2cm in Mittinen study.[24] In the
present study, the recurrent rate of GIST-specific in synchronous
group was 0% (0/24). Even so, some surgeons recommended an
en bloc or additional resection for the coexistence of GIST and
other neoplasms due to their imprecise prediction of malignant
transformation.[25] In addition, the complex execution of second
operation for malignancies also make surgeons tend to remove
the incidentally discovered GISTs during surgery for other
neoplasms.[6]

A previous study indicated that the majority of synchronous
GISTs with other malignancies expressed CD117 and CD34.[6]

On the contrary, Lin et al[20] reported that gastric GIST with
synchronous gastric cancer presented a lower expression rate of
CD117 and CD34. Interestingly, our study found that only
the expression rate of DOG-1 was significantly lower in the
synchronous group. Therefore, role of immunohistochemistry
including CD117, CD34, and DOG-1 in the coexistence of
synchronous gastric GIST and gastric cancer remains to be
further investigated.
Previously, the 5-year overall survival rate of gastric GIST that

underwent R0 resection was reported in a range of 42% to
75.9%.[26,27] The improvement of survival rate benefits from the
modified surgical skill and the application of imatinib mesylate.
However, gastric GIST patients with synchronous gastric cancer
showed a lower 5-year overall survival rate of 57.8% with a
median survival time of 36 months, as reported by Liu et al.[25] It
is reported that the 5-year overall survival rate of gastric GIST
patients with synchronous gastric cancer was significantly lower
than that of gastric GIST patients without synchronous gastric
cancer.[20] With an agreement in our study, the 5-year DFS and
DSS of synchronous group were also lower than those of no-
synchronous group. In order to further analyze the prognosis
between synchronous group and primary-single gastric cancer,
patients from the 2 groups were compared by matching the
5

characteristics of gastric cancer including location, tumor size,
tumor depth, and histologic type. The results showed that the
overall survival rate of patients between synchronous group and
gastric cancer group were comparable. The disease progression
and disease-specific death of synchronous group were both
influenced or caused by gastric GIST and gastric cancer. This
result indicated that the poor DFS of synchronous group might
mainly be caused by gastric cancer, which meant that GIST itself
had little effect on the clinical outcome of synchronous GIST
patients.
There are some limitations in the present study. First, it is a

retrospective study. Second, the sample size was not large
enough, which will lead to statistical bias. Third, the gastric GIST
with synchronous gastric cancer was not compared with other
synchronous GI cancers.
5. Conclusion

The coexistence of gastric GIST and gastric cancer was common
in elder male patients. The synchronous GIST was common in
small size, low mitotic index, and low-risk category. The
prognosis of gastric GIST with synchronous gastric cancer was
worse than that of primary-single gastric GIST, but was
comparable with primary-single gastric cancer.
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