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Abstract: Gastrointestinal stromal tumor (GIST) is the most common tumor with mesenchymal origin in the gastro-
intestinal tract with stomach as the preferred site. Gastric adenocarcinoma is the most common primary tumor in 
the stomach. The comorbidity of tumors with different tissue origins in the same patient was thought to be rare. 
However, more and more cases were reported in the wake of advancement of diagnostic technology and increased 
awareness of physicians. Here, we report three comorbidity cases of GIST and gastric adenocarcinoma and review 
the literatures. We suggest that for patients with gastric adenocarcinoma, physicians should carefully perform pre-
operative, intra-operative and post-operative examinations to avoid missed diagnosis of GIST and prolong the sur-
vival of patients. 
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Introduction

Gastrointestinal stromal tumor (GIST) is the 
most common tumor with mesenchymal origin 
in the gastrointestinal tract. GIST may occur in 
any part of the GI tract from lower esophagus to 
anus. However, 50%-62% of GIST was found in 
the stomach. Gastric adenocarcinoma is the 
most common primary tumor in the stomach. 
The comorbidity of tumors with different tissue 
origins in the same patient was thought to be 
rare. Recently the morbidity increased due to 
the advancement of pre-operative examina-
tions and awareness of surgeons. In this report, 
we report three comorbidity cases of GIST and 
gastric adenocarcinoma in our institute and 
review the literatures.

Case description

Case 1

A 60-year-old male patient was admitted with 
intermittent hematemesis and melena for 3 
days. He also suffered from abdominal disten-
tion, acid reflux and numbness of left arm. 

Computed tomography (CT) scan showed a 
small mass in the muscular layer in the gastric 
fundus (Figure 1A) and asymmetrical thickness 
of gastric wall with uneven surface in the body 
and antrum, ranging about 5-6 cm (Figure 1B). 
Gastroscopy indicated ulcer in gastric antrum 
with bleeding. Biopsy indicated adenocarcino-
ma of gastric angulus and antrum (Figure 1C 
and 1D).

The patient received subtotal gastrectomy and 
resection of mass in gastric fundus. A crater-
like ulcer with the diameter of 4 cm was found 
in the gastric antrum in the greater curvature. 
And a mass in the muscular layer with the diam-
eter of 1 cm was found in the gastric fundus. 
The post-operative pathological examination 
showed adenocarcinoma with poor differentia-
tion (Figure 1E) and Her-2 (G) score (1+) (Figure 
1F), and GIST with extremely low recurrence 
risk and less than 5/50 HPF nucleus mitotic 
count (Figure 1G). The immunohistochemical 
(IHC) staining indicated CD117 (+) (Figure 1H), 
CD34 (+), DOG-1 (+), SMA (partly +), S-100 (-) 
and Ki67 (LI: 1%).
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Case 2

A 70-year-old male patient with emaciation was 
admitted with the complaint for abdominal pain 
and distention for 4 months, which would be 
aggravated after food intake. He had frequent 
defecation without change of the stool charac-
ter. The patient had the sign of abdominal ten-
derness in the epigastrium without rebound 
tenderness. 

derately differentiated tubular adenocarcino-
ma (partially showed as papillary adenocarci-
noma) with lymph nodes metastasis, which 
invaded the whole layers of gastric wall and the 
external fat tissues (Figure 2A). The IHC stain-
ing showed Her-2 (-) (Figure 2B). And pathologi-
cal examination of the mass from the proximal 
stomach showed GIST with <5/50 HPF nucleus 
mitotic count and low recurrence risk (Figure 
2C). The IHC staining of GIST showed CD117 (+) 

Figure 1. (A, B) CT scan showed a small mass in the muscular layer in the gastric fundus (A) and asymmetrical thick-
ness of gastric wall with uneven surface in the body and antrum (B). (C, D) Gastroscopy indicated ulcer in gastric 
antrum. (E-H) Post-operative pathological examination showed adenocarcinoma with poor differentiation (E) and 
positive Her-2 staining (F), and GIST with extremely low recurrence risk (G) and positive CD117 staining (H).  

Figure 2. (A, B) Post-operative pathological examination of the mass from 
distal stomach indicated moderately differentiated tubular adenocarcinoma 
(A) with negative Her-2 staining (B). (C, D) Pathological examination of the 
mass from the proximal stomach showed GIST with low recurrence risk (C) 
and positive CD117 staining (D).

CT scan indicated the thick-
ness of the gastric antrum. 
Gastroscopy showed ulcer-
ation of gastric antrum and 
pyloric obstruction. Preopera- 
tive pathology indicated the 
high grade intraepithelial neo-
plasia of gastric antrum; how-
ever, gastric adenocarcinoma 
couldn’t be excluded. 

The patient received surgical 
treatment with radical total 
gastrectomy. Two masses 
were palpated during opera-
tion, one located in the lesser 
curvature of gastric antrum 
with the size of 5×5 cm and 
the other in the fundus of 
stomach with the size of 4×4 
cm. 

Post-operative pathological 
examination of the mass from 
distal stomach indicated mo- 
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(Figure 2D), CD34 (+), DOG-1 (+), SMA (-), S-100 
(-) and Ki67 (LI: <5%).

Case 3

A 62-year-old male patient was admitted for 
epigastric distention for half a month. The 
patient lost body weight for 3 kg and had a his-
tory of cholecystectomy about 2 months ago. 
No other positive signs or symptoms were 
complained.

The pre-operative gastroscopy and biopsy indi-
cated gastric adenocarcinoma with poor differ-
entiation level in the gastric cardia. The patient 
received radical total gastrectomy with the tho-
raco-abdominal incision. A cardial ulcer with 
the size of 3 cm was found during operation. 
The post-operative pathological examination 
indicated cardial adenocarcinoma with poor 
differentiation (Figure 3A) and Her2 score (1+) 
(Figure 3B), and esophageal GIST with extreme-

GIST with other tumors was usually reported in 
case reports and case analysis from single 
institution with the rate of 3-33% [2] or 2.25-
41% [3] for lacking of large sample statistics. 
The most common comorbidity with GIST is 
gastrointestinal cancer, followed by lymphoma, 
prostate cancer, breast cancer, kidney cancer, 
lung cancer, female genital cancer, soft tissue 
and bone sarcoma, malignant melanoma and 
seminoma [2]. We reported three comorbidity 
cases of GIST and gastric adenocarcinoma in 
this study. The location of the tumor mass in 
the three cases was summarized in Table 1. 
And we further reviewed the literatures regard-
ing comorbidity of GIST and other tumors with 
epithelial origin in stomach in Table 2.

The mechanism remains unclear regarding the 
comorbidity of two different types of tumors in 
one patient. Some reporters considered it as 
coincidence, however, in the other hand, some 
researchers thought it may be due to the carci-

Figure 3. (A-D) The post-operative pathological examination indicated car-
dial adenocarcinoma with poor differentiation (A) and positive Her2 staining 
(B), and esophageal GIST with extremely low recurrence risk (C) and positive 
CD117 staining (D).

ly low recurrence risk and 
<5/50 HPF nucleus mitotic 
count (Figure 3C). The IHC 
staining showed CD117 (+) 
(Figure 3D), CD34 (+), DOG-1 
(+), SMA (-), S-100 (rarely pos-
itive) and Ki67 (LI: about 2%).

Discussion

GIST was firstly described by 
Mazur et al in 1983 as mes-
enchyme-derived tumor com-
posed with heterogenic fusi-
form or epithelioid cells with 
different differentiation gra- 
des [1]. GIST derives from 
Cajal cells and may occur in 
the whole digestive tract 
from esophagus to anus with 
stomach and small intestine 
as the preferred sites [2]. 
Comorbidity of GIST with 
other epithelium-derived tu- 
mors was considered rare. 
However, recently research-
ers found more and more 
comorbidity cases of tumors 
originated from different tis-
sues with the advancement 
of diagnostic technology and 
increased awareness of sur-
geons. The comorbidity of 

Table 1. Location of gastric adenocarcinoma and GIST in three 
cases
 Adenocarcinoma GIST
Case 1 Gastric antrum (lesser curvature) Gastric fundus (greater curvature)
Case 2 Gastric antrum (lesser curvature) Gastric fundus (greater curvature)
Case 3 Gastric cardia (lesser curvature) Esophagus
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Table 2. Clinical characteristics of GIST and gastric epithelial tumor of 135 cases from literature

No. Source Sex Age
GIST Epithelial tumor Hp  

infection Surgical pattern
Location Size (cm) Pathological features Location Size (cm) Histology

1 Maiorana et al [14] F 81 Fundus 5 Epithelioid borderline Cardia 4 Adenocarcinoma Unknown Partial gastrectomy
2 Maiorana et al [14] F 79 Pylorus 6 Spindle cell malignant Antrum 2 Adenocarcinoma Unknown Partial gastrectomy
3 Maiorana et al [14] M 75 Antrum 5 Spindle cell borderline Antrum 4 Adenocarcinoma Unknown Total gastrectomy
4 Maiorana et al [14] F 79 Corpus 5 Spindle cell borderline Pylorus 1.2 Adenocarcinoma Unknown Total gastrectomy
5 Maiorana et al [14] M 79 Corpus 0.6 Spindle cell benign Antrum 2 Adenocarcinoma Unknown Total gastrectomy
6 Maiorana et al [14] M 69 Corpus 5 Spindle cell borderline Corpus 0.6 Carcinoid Unknown Resection of submu-

cosal nodule
7 Andea et al [15] F 73 Fundus 1.2 Unknown Antrum 0.6 Carcinoid Unknown Antrectomy + wedge 

resection
8 Kaffes et al [16] M 78 Corpus 1.5 Unknown Antrum Unknown Adenocarcinoma + Total gastrectomy
9 Liu et al [4] M 70 Cardia + corpus 8 Unknown Cardia + 

corpus
8 Adenocarcinoma 

(collision)
Unknown Total gastrectomy

10 Bircan et al [17] M 71 Corpus 0.5 Unknown Antrum 5.7 Adenocarcinoma Unknown Total gastrectomy
11 Bircan et al [17] M 77 Cardia 0.6 Unknown Corpus 7.5 Adenocarcinoma Unknown Total gastrectomy
12 A. Agaimy, et al 

[18]
M 64 Stomach 1 Very low risk Stomach Unknown Adenocarcinoma Unknown Unknown

13 A. Agaimy, et al 
[18]

M 78 Fundus 4.5 Low risk Pylorus Unknown Adenocarcinoma Unknown Unknown

14 Wronski et al [19] M 64 Corpus 2 Unknown Antrum 5 Adenocarcinoma Unknown Unknown
15 Wronski et al [19] F 66 Corpus 1 Unknown Antrum 1 Adenocarcinoma Unknown Unknown
16 Ying-Lung Lin, et 

al [20]
F 70 Fundus 1.1 Positive for CD117, CD34, NSE, S-100 

protein, and actin-851 antibodies
Gastric angle Unknown Signet ring cell 

carcinoma
+ Unknown

17 Hayrullah Derici, et 
al [21]

F 67 Microscopic examination also 
showed one 1 cm stromal 
nodule located in the gastric 
muscularis propria and two 
nodules, 8 mm each, in the 
muscularis propria of the 
esophagus at the proximal 
margin of the resected material

Focally positive for c-Kit (CD117) and 
negative for CD34, smooth muscle ac-
tin, S-100 protein, desmin, and Ki-67

Gastric body 
and antrum 
of the lesser 

curvature

8×5×3 Adenocarcinoma - Total gastrectomy 
with D2 dissection 
and cholecystectomy

18 ŁukaszLiszka, et 
al [22]

M 53 Stomach Unknown Very low degree of malignancy Stomach Unknown Adenocarcinoma Unknown Unknown

19 ŁukaszLiszka, et 
al [22]

M 63 Stomach Unknown Low degree of malignancy Stomach Unknown Adenocarcinoma Unknown Unknown

20 Uchiyama, et al 
[23]

M 74 Corpus 0.8 Immunohistochemically, the spindle-
shaped cells were positive for CD34 
and c-kit (focal, weak) and were 
negative for desmin, muscle actin 
(HHF35), CD57 (Leu7), Ki-67 (MIB- 1), 
neuron-specific Cenolase (NSE), and 
S100. Mitotic figures were observed 
in fewer than 5 of 50 high-power 
fields. On the basis of these findings, 
GIST, with low risk, was the final 
pathological diagnosis.

Antrum 1.5 Adenocarcinoma Unknown LADG (laparoscope-
assisted distal 
gastrectomy) + wedge 
resection
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21 Lee, et al [24] M 82 Corpus 9.5 Unknown Corpus 1.5 Adenocarcinoma Unknown Palliative wedge 
section

22 Salemis et al [25] F 78 3 cm away from 
Adenocarci-
noma

1 Unknown Antrum 6.5 Adenocarcinoma Unknown Total gastrectomy

23 Villias et al [26] M 78 3.5 cm away 
from Adenocar-
cinoma

0.9 Unknown Antrum Unknown Adenocarcinoma Unknown Subtotal gastrectomy

24 Kountourakis, et 
al [13]

F 72 Stomach 1.8 Unknown Stomach Unknown Adenocarcinoma Unknown Subtotal gastrectomy

25 Ying-Lung Lin, et 
al [27]

F 65 Serosal side of 
the anterior wall 
of the upper 
gastric corpus

1.1 The spindle tumor cells were positive 
for CD117, CD34, neuron-specific 
enolase, and S-100 protein, but nega-
tive for actin-M851 and glial fibrillary 
acidic protein after IHC staining

Anterior wall 
of the upper 

gastric corpus

0.8 Carcinoid + Both small tumors 
were locally resected 
simultaneously and 
separately.

26 Hui-Hua Hsiao, et 
al [28]

M 75 Gastroesopha-
geal junction

3.3×2.2×1.8 Positive for CD117 and CD34 stain-
ing, but negative for smooth muscle 
actin staining. 

Gastroesopha-
geal junction

0.8×0.5×0.2 Adenocarcinoma - Proximal gastrectomy 
+ distal esophagus 
pyloroplasty

27-48 Yan-Jun Liu, et al 
[29]

22 cases of synchronous gastric adenocarcinoma and GIST, but there was no detailed information, a case of synchronous GIST, gastric adenocarcinoma and esophageal 
squamous cell carcinoma.

49 Bi, et al [11] F 73 Fundus 4 Unknown Fundus 4 Adenocarcinoma 
(collision)

Unknown Subtotal
gastrectomy

50 Ozgun, et al [30] M 78 Opposite of ad-
enocarcinoma

10 Unknown Fundus Unknown Adenocarcinoma Unknown Total gastrectomy

51 Yi-Ping Mou, et 
al [12]

F 60 The lesser 
curvature of 
the stomach, 3 
cm away from 
cardia

1 Positive for CD117 and CD34, but 
negative for SMA, S-100 and Desmin.

The lesser 
curvature of 
the corpus

5 High grade 
intraepithelial 
neoplasia

+ Laparoscopic wedge 
resection

52 Britta Kleist et al 
[31]

F 86 Pylorus 2.5 KIT, DOG1, CD34, and vimentin (+), 
focally positive for α smooth muscle 
actin, whereas the remaining GIST 
was negative for this marker. Negative 
for desmin, S100 protein, AE1/AE3 
keratin cocktail, and chromogranin, a 
low MIB1-index less than 5%.

The lesser 
curvature of 
the stomach

6 Adenocarcinoma 
(collision)

- Gastrectomy

53 Britta Kleist, et 
al [31]

M 78 Unknown Unknown KIT, DOG1, CD34, and vimentin (+) 
negative for desmin, S100 protein, 
AE1/AE3 keratin cocktail, and 
chromogranin. A low MIB1-index less 
than 5%.

The lesser 
curvature of 
the stomach

6 Adenocarcinoma 
(collision)

+ Wedge resection

54 Sheila S. Ferreira, 
et al [32]

M 52 Stomach 1.1 CD117+CD34+S-
100+SMA+Desmin+AE1/AE3-PDGF-

Stomach 10.2 Adenocarcinoma Unknown Partial and total 
gastrectomy

55 Sheila S. Ferreira, 
et al [32]

F 65 Stomach 0.7 CD117+CD34+S-100+SMA+Desmin-
AE1/AE3-PDGF-

Stomach 4.8 Adenocarcinoma Unknown Partial and total 
gastrectomy

56 Sang-Ho Jing, et 
al [33]

M 74 Splenic hilum 2×2 Immunohistochemical analysis 
revealed that the GIST was positive 
for C-kit and CD34, and negative for 
smooth muscle actin.

Stomach 3.2×2.2 Adenocarcinoma Unknown Subtotal gastrectomy 
with local resection of 
the hilar mass
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57 TheodosiosTheo-
dosopoulos, et 

al [34]

M 80 The lesser 
curvature of the 
stomach

3 Intermediate malignant potential, 
having six mitoses per 50 high power 
fields, but with severe nuclear atypia 
and c-kit positive

The lesser 
curvature of 
the antrum

6.5 Adenocarcinoma Unknown Subtotal gastrectomy 
and Billroth-II gastro-
jejunal anastomosis. 
The patient received 
imatinib as adjuvant 
therapy for the GIST.

58 Daigo Yamamoto, 
et al [35]

M 67 Stomach 3×4 Strong staining for CD34 and C-kit, 
while expressions of SMA and S-
100 were negative

Stomach 5×6 Adenocarcinoma Unknown Total gastrectomy

59 Carlos H.F. Chan, 
et al [36]

F 84 Stomach 0.8 Unknown Stomach Unknown Carcinoid Unknown Subtotal Gastrectomy 
+ Wedge resection

60 Xin-Yi Ng, et al [37] M 79 At theanterior 
wall of the up-
per body of the 
stomach, 10 cm 
proximalto the 
ulcerative lesion

1×1 The lesion stained diffusely and 
strongly for CD 117 and DOG-1, but 
was negative forS100 protein

Greater cur-
vature of the 

middle corpus

2×0.5 Moderately 
differentiated 
adenocarcinoma

Unknown Subtotal gastrectomy 
and Billroth II gastro-
jejunal anastomosis

61 Federico Sista, et 
al [38]

M 70 Gastric corpus 3 There was positivity for KIT/CD117 
and negativity for SMA (smooth 
muscle actin) and S-100. The mo-
lecular analysis of this tumor showed 
a PDGFR gene mutation; this error 
makes the tumor sensitive to the oral 
treatment with Imatinib. The final 
staging was T3 N2M0

Stomach Unknown Papillary tubular 
adenocarcinoma

Unknown Total gastrectomy 
with Roux-en-Y re-
construction and D2 
lymphadenectomy

62 Yan et al [3] F 53 Stomach 0.4 Not available for CD34, CD117 The upper of 
the stomach

Unknown Poorly differenti-
ated adenocarci-
noma

Unknown Unknown

63 Yan et al [3] M 51 Stomach 0.8 CD34, CD117 positive The upper of 
the stomach

Unknown Moderately and 
poorly differenti-
ated adenocarci-
noma

Unknown Unknown

64 Yan et al [3] M 62 Stomach 0.8 Not available for CD34, CD117 The upper of 
the stomach

Unknown Poorly differenti-
ated adenocarci-
noma

Unknown Unknown

65 Yan et al [3] F 73 Stomach 0.2 Not available for CD34, CD117 The lower of 
the stomach

Unknown Poorly differenti-
ated adeno-
carcinoma and 
signet ring cell 
carcinoma

Unknown Unknown

66 Yan et al [3] M 68 Stomach 0.8 CD34, CD117 positive The middle of 
the stomach

Unknown Moderately 
differentiated 
adenocarcinoma

Unknown Unknown

67 Yan et al [3] F 46 Stomach 2.5 CD34, CD117 positive The lower of 
the stomach

Unknown Poorly differenti-
ated adeno-
carcinoma and 
signet ring cell 
carcinoma

Unknown Unknown
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68 Yan et al [3] M 78 Stomach 1.5 CD34, CD117 positive The upper of 
the stomach

Unknown Moderately 
differentiated 
adenocarcinoma

Unknown Unknown

69 Yan et al [3] M 66 Stomach 1.5 CD34, CD117 positive The upper of 
the stomach

Unknown Moderately 
differentiated 
adenocarcinoma

Unknown Unknown

70 Yan et al [3] M 85 Stomach 1 CD34, CD117 positive The upper and 
middle of the 

stomach

Unknown Moderately and 
poorly differenti-
ated adenocarci-
noma

Unknown Unknown

71 Yan et al [3] M 68 Stomach 0.8 CD34, CD117 positive The lower of 
the stomach

unknown Poorly differenti-
ated
adenocarcinoma

Unknown Unknown

72 Yan et al [3] M 69 Stomach 2 CD34, CD117 positive The upper of 
the stomach

Unknown Moderately 
differentiated 
adenocarcinoma

Unknown Unknown

73 Yan et al [3] M 77 Stomach 0.2 CD34, CD117 positive The upper of 
the stomach

Unknown Moderately and 
poorly differenti-
ated adeno-
carcinoma and 
signet ring cell 
carcinoma

Unknown Unknown

74 Yan et al [3] M 71 Stomach 0.6 CD34, CD117 positive The lower of 
the stomach

Unknown Differentiated 
mucus
adenocarcinoma

Unknown Unknown

75 Yan et al [3] F 77 Stomach 0.5 CD34, CD117 positive The lower of 
the stomach

Unknown Moderately and 
poorly differenti-
ated adenocarci-
noma

Unknown Unknown

76 Yan et al [3] F 70 Stomach 0.6 CD34, CD117 positive The lower of 
the stomach

Unknown Moderately and 
poorly differenti-
ated adenocarci-
noma

Unknown Unknown

77 Yong Zhou, et al 
[39]

M 77 The posterior 
wall of the gas-
tric body

6.0×5.0×6.0 Immunohistochemistry indicated 
strong staining for c-Kit/CD117, Dog-
1, Ki-67 and smooth muscle, while 
expression of S-100 and CD34 was 
negative. The patient was diagnosed 
with high-grade gastric GIST due to 
large tumor size (>5 cm) and unfavor-
able histopathological features (high 
mitotic index and strong positivity for 
Ki-67).

1.0×2.0 of moderately differentiated adenocarci-
noma in gastric cardia 2.5×2.0 of moderately and 
poorly differentiated squamous cell carcinoma in 
lower esophagus

Unknown Wedge resection for 
extraluminal gastric 
tumor, radical esoph-
agectomy for lower 
esophageal tumor, 
and cardiac resection 
with gastroesophage-
al (supra-aortic arch 
anastomoses) were 
performed.

78 Cai et al [40] M 47 Cardia 2.0 CD117+CD34+SMA+VIM+S-
100+DES+

Cardia 8 Poorly differenti-
ated adenocarci-
noma

Unknown Radical surgery

79 Cai et al [40] M 80 Cardia 1.5 CD117+CD34+SMA+VIM+S-100-
DES+

Antrum 2 Poorly differenti-
ated adenocarci-
noma

Unknown Radical surgery
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80 Cai et al [40] M 60 Antrum 0.6 CD117+CD34+SMA-VIM+S-100-DES- Antrum 8 Adenocarcinoma Unknown Radical surgery

81 Cai et al [40] F 67 Front wall of 
stomach

0.8 CD117+CD34+SMA-VIM+S-
100+DES+

Antrum 4 Adenocarcinoma Unknown Radical surgery

82 Cai et al [40] M 78 Posterior wall of 
stomach

2.5 CD117+CD34+SMA-VIM+S-100+DES- Cardia 6 Adenocarcinoma Unknown Palliative surgery

83 Cai et al [40] M 78 Corpus 1.4 CD117+CD34+SMA-VIM-S-100±DES- Lesser curva-
ture

10 Tubular adenocar-
cinoma

Unknown Radical surgery

84 Cai et al [40] F 59 Front wall of 
stomach

0.8 CD117+CD34+SMA-VIM-S-100-DES- Posterior wall 
of stomach

4 Poorly differenti-
ated adenocarci-
noma

Unknown Radical surgery

85 Cai et al [40] M 80 Lesser curva-
ture

5.0 CD117+CD34+SMA-VIM+S-100-DES- Antrum 6 Poorly differenti-
ated adenocarci-
noma

Unknown Radical surgery

86 Vassos et al [41] M 80 Stomach 8 Unknown Stomach Unknown Adenocarcinoma Unknown Unknown

87 Vassos et al [41] F 71 Stomach 13 Unknown Stomach Unknown Adenocarcinoma Unknown Unknown

88 Vassos et al [41] F 86 Stomach 3 Unknown Stomach Unknown Adenocarcinoma Unknown Unknown

89 Vassos et al [41] F 74 Stomach 3 Unknown Stomach Unknown signet ring cell 
carcinoma

Unknown Unknown

90 Vassos et al [41] M 66 Stomach 10 Unknown Stomach Unknown Adenocarcinoma Unknown Unknown

91 Vassos et al [41] M 69 Stomach 5 Unknown Stomach Unknown Adenocarcinoma unknown Unknown

92 Vassos et al [41] F 82 Stomach 4 Unknown Stomach Unknown signet ring cell 
carcinoma

Unknown Unknown

93-134 Mi Lin, et al [10] 42 cases of synchronous gastric epithelial tumor and GIST, but there was no detailed information.

135 Narasimhamurthy 
et al [42]

M 65 Lesser cur-
vature of the 
stomach

2.5 Uniformly positive for CD117 Lesser cur-
vature of the 

stomach

4×3×1.2 Poorly differenti-
ated adenocarci-
noma

Unknown Subtotal gastrectomy
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nogenesis or gene mutation of two different tis-
sues induced by the same carcinogen [4]. The 
latter hypothesis has been supported by some 
experiments. It was reported that oral adminis-
tration of N-methyl-N9-nitro-N-nitrosoguanidine 
contributed to the formation of gastric adeno-
carcinoma in rat, which was accompanied with 
gastric leiomyosarcoma when mucosal barrier 
of stomach was dampened by aspirin [5, 6]. 
Similarly, injection of 9,10-dimethyl-1,2-benz-
anthracene (DMBA) leaded to gastric adenocar-
cinoma and sarcoma in rat [7]. Helicobacter 
pylori (HP) infection is considered to be corre-
lated with the development of gastric cancer 
[8, 9]. However, it is unknown whether HP infec-
tion is involved in the development of GIST. It 
was hypothesized that HP infection was related 
with the comorbidity of GIST and tumors with 
epithelial origins, which remains to be further 
investigated. 

It was reported that patients suffered with 
comorbidity of GIST and gastric cancer were 
older than patients with GIST alone. It may be 
due to that gastric cancers prefer elderly 
patients who may present gene mutation and 
hypoimmunity [10]. The clinical symptoms of 
patients with comorbidity of GIST and tumors 
with epithelial origins depend on the size and 
location of tumor mass. Patients may present 
similar symptoms, such as upper abdominal 
pain, nausea, vomiting, anorexia, fatigue, 
hematemesis, melena, etc., lacking of specific 
symptoms. Based on the literature, tumors 
from different origins may occur in any site of 
stomach with the possibility of collision tumor. 
Adenocarcinoma is the most common comor-
bidity epithelium-derived tumor with GIST. 

The diagnosis of comorbidity of two different 
tumors may occur pre-operatively, intra-opera-
tively or post-operatively. However, only one 
case with confirmed diagnosis before opera-
tion was reported [10]. The reason that the pre-
operative diagnosis of GIST was missed may 
due to the limitation of gastric biopsy because 
GIST usually located in submucosa, intramural 
or subserosa [11]. It may also due to the limited 
size of GIST which may not be recognized by 
radiography. In order to increase the diagnostic 
rate of comorbidity, it is necessary to perform 
pre-operative examination with enhanced CT 
scan, gastroscopy, ultrasonic endoscopy, etc., 
and careful intra-operative palpation of the 

residual stomach to avoid missing GIST with 
small size [12]. Post-operative pathological 
examination of small nodule or mass may also 
be helpful.

Therefore, surgeons should keep in mind that 
small lesions may be tumors from different ori-
gins rather than metastasis. It is necessary to 
perform frozen pathological examination during 
operation to confirm the tissue origin and to 
select the surgical procedure, which should be 
determined based on the tumor origin, size, 
location and whether metastasis occurs. The 
surgical options include subtotal gastrectomy, 
total gastrectomy with lymph nodes dissection, 
palliative operation, etc. Subsequent treatment 
with medicine, radiotherapy or chemotherapy 
should be considered relying on the post-oper-
ative pathological results and patients’ condi-
tion. Usually, surgical resection of GIST mass  
is enough because the majority of GISTs are 
benign. Therefore, the subsequent treatment 
should be determined mainly based on the 
other tumor. However, the size, immunohisto-
chemistry, gene mutation, mitotic pattern, 
metastasis of GIST which are the main progno-
sis factors [13], should also be considered to 
determine whether Imatinib is needed for treat-
ment. Imatinib is an inhibitor of tyrosine kinase 
receptor and could specifically target GIST. 
Post-operative follow-up is also necessary for 
adjusting the treatment procedure and detect-
ing and preventing the recurrence. 

Conclusion

In this paper, we reported three cases of comor-
bidity of GIST and gastric adenocarcinoma and 
reviewed the literatures regarding the comor-
bidity of GIST and gastric tumors with epithelial 
origins. The mechanism, morbidity, and clinical 
presentations of the comorbidity of two tumors 
from different origins still remain unclear. More 
and more comorbidity cases are discovered 
with the advancement of diagnostic technolo-
gy. Therefore, surgeons should keep it in mind 
and carefully perform examinations pre-opera-
tively, intra-operatively and post-operatively, in 
order to prolong the patients’ survival and 
enhance the quality of life. 
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