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Abstract: Objective: To investigate the prognostic factors of extragastrointestinal stromal tumors (EGISTs). Methods:
A retrospective analysis of the clinical data of 464 gastrointestinal stromal tumor (GIST) cases and 22 EGIST cases
that underwent surgical treatment at our hospital during the period of 1999-2011 and that received pathological
confirmation was conducted. The Kaplan-Meier method was adopted for survival analysis, and the Cox proportional
hazards model was used for multivariate regression analysis. Results: The 1-, 3-, and 5-year overall survival rates of
EGIST were 91.7%, 61.1% and 48.9%, respectively; the 1-, 3-, and 5-year recurrence-free survival rates were 72.2%,
28.9% and 19.3%, respectively. The overall survival rate of EGIST was significantly lower than that of GIST (with 1-,
3-, b-year overall survival rates of 94.0%, 88.1%, and 82.4%, respectively; P = 0.008), but EGIST and GIST did not
show a statistically significant difference in recurrence-free survival (P = 0.299). Kaplan-Meier univariate analysis
revealed that the primary tumor site, tumor size, and tumor cell nuclear pleomorphism are important factors affect-
ing the overall survival of EGIST patients after surgery. Multivariate analysis did not identify independent risk factors
affecting the prognosis of EGIST patients. Conclusion: Compared with GIST patients, EGIST patients had a lower
disease onset age, relatively larger tumors and a poorer prognosis. Survival analysis showed that the primary tumor
site, tumor size, and tumor cell nuclear pleomorphism are important prognostic factors for patients with EGIST.
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Introduction study was to investigate the prognostic factors
of EGISTs.

Gastrointestinal stromal tumors (GISTs) are the
most common gastrointestinal mesenchymal
tumors, and the incidence rate is 10-14/1 mil-
lion [1-3]. A GIST mostly originates in the gastro-
intestinal tract, and the most frequently affect-
ed sites are, in descending order, the stomach
(50-60%), small intestine (20-30%), colorectal
region (10%) and esophagus (5%) [4]. However,
mesenchymal tumors located in extragastroin-
testinal stroma are also frequently found in
clinical practice, and the morphology, immune
phenotype and molecular characteristics of
this type of tumor are similar to those of GISTs.

Patients and methods

A total of 22 EGIST cases between January
1999 and December 2011 in our department
were enrolled in this study. Additionally, 464
GIST cases were also selected for comparison.
Among the EGIST patients, 13 were male
(59.1%), and 9 were female (40.9%), with a
median age of 45.5 years. Abdominal pain and
abdominal discomfort (8 cases, 36.8%) were
the most important first symptoms in EGIST
patients (Table 1). Among the GIST patients,
there were 248 males (53.4%) and 216 females

These non-gastrointestinal stromal tumors are
called extragastrointestinal stromal tumors
(EGISTs). EGISTs are relatively rare, accounting
for only 5-10% of GISTs [5]. The purpose of this

(46.6%), with a median age of 58.0 years.
Abdominal pain and abdominal discomfort (164
cases, 35.4%) are also the most important first
symptoms in GIST patients. The study was con-
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Table 1. Comparison of the two groups

Characteristic GIST (%) EGIST (%) P-value
Number of samples 464 22 —
Male/Female 248/216 13/9 0.6042
Median age (range) 58.0 (23.0-87.0) 45.5 (28.0-79.0) 0.028°
Family history 18.5 (26/464) 4.5 (1/22) 1.000°
Tumor’s median size (range) 5.5 (0.4-30.0) 8.0 (4.0-25.0) 0.004¢
Median mitotic counts 3 4.5 0.486°
Chief complaint (%) 0.368°
Abdominal mass 10.8 (50/464) 13.6 (3/22)
Abdominal pain/abdominal discomfort 35.4 (164/464) 36.4 (8/22)
Physical examination 24.3 (113/464) 4.5 (1/22)
Hematemesis/hematochezia 15.5 (72/464) 0.0 (0/22)
Others 14.0 (65/464) 45.5 (10/22)
Pathological and immunohistochemical analysis
Tumor necrosis 35.8 (100/279) 18.2 (4/22) 0.0942
Tumor Hemorrhage 37.9 (77/203) 18.2 (4/22) 0.067°
CD117 positive 93.3 (433/464) 81.8 (18/22) 0.106°
CD34 positive 82.1(331/403) 61.1(11/18) 0.0542
S100 positive 45.8 (175/382) 66.7 (12/18) 0.083°
Treatments 0.7272
Radical resection 90.9 (422/464) 86.4 (19/22)
Palliative resection 8.1(42/464) 13.6 (3/22)
Median survival time 132.0 50.0 0.008¢
Median relapse-free survival time 12.0 20.0 0.299¢

aX2 text, independent-samples T test, crank sum test, “Kaplan-Miere.
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Figure 1. Comparison of postoperative overall surviv-

al rate between EGIST and GIST (n = 486, Log-rank
P =0.008).

ducted with the approval of the institutional
ethics board of our institute.

SPSS software for Windows (version 20.0;
SPSS, Chicago, IL, USA) was used for statistical
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analysis. Count data were analyzed using x2
test; and measurement data were analyzed
using t-test. Survival analysis was performed
using SPSS software, Kaplan-Meier survival
curves were plotted, followed by performance
of the log-rank test, and Cox regression analy-
sis was performed for multivariate analyses. P
value less than 0.05 was considered to be sta-
tistically significant.

Results
Patient characteristics

All patients were pathologically confirmed to
have stromal tumors. For EGIST cases, the
median tumor size was 8.0 cm (range, 4.0-25.0
cm), 18.2% (4/22) of cases had necrosis, and
18.2% (4/22) of cases had simultaneous tumor
hemorrhage. Immunohistochemistry showed
that 81.8% (18/22) of cases were CD117 posi-
tive, 61.1% (11/18) of cases were CD34 posi-
tive, and 66.7% (12/18) of cases were S100
positive. For GIST, the median tumor size was
5.5 cm (range, 0.4-30.0 cm), 35.8% (100/279)
of cases had necrosis, 37.9% (77/203) of cases
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Table 2. The univariate analysis of prognostic factors in EGIST group

Median relapse-free

Median overall

Factors survival time (month) Prvalue survival time (month) Prvalue

Tumor location 0.234 0.045
Omentum 48 -
Intra-abdominal 12 77
retroperitoneal 12 29

Tumor size (cm) 0.408 0.017
<10 20 77
>10 24 29

Gender 0.514 0.100
Male 12 36
Female 20 95

Age 0.367 0.720
<60 20 36
>60 30 50

Tumor necrosis 0.840 0.813
Yes 12 58
No 20 50

Nuclear atypia 0.241 0.014
Yes 3 12
No 20 77

CD117 0.504 0.359
Positive 20 36
Negative 7 7

CD34 0.349 0.643
Positive 8 77
Negative 24 50

SMA 0.649 0.242
Positive 12 77
Negative 24 34

S100 0.462 0.660
Positive 24 50
Negative 12 77

Postoperative Imatinib Mesylate 0.242 0.426
Yes 30 50
No 12 34

had simultaneous tumor hemorrhage; immuno-
histochemistry results showed that 93.3%
(433/464) of cases were CD117 positive,
82.1% (331/403) of cases were CD34 positive,
and 45.8% (175/382) of cases were S100
positive.

Overall survival

Among the 22 EGIST cases, 15 had tumor
recurrence and metastasis, including 8 cases
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of liver metastases, 5 cases of local recur-
rence, and 2 cases of lung metastases. Among
the patients with recurrence, seven patients
accepted intervention therapies, four patients
received radiotherapy, and eight underwent
secondary surgery, and seven patients received
imatinib treatment after relapse.

The 1-, 3-, and 5-year overall survival rates for
EGIST patients were 91.7%, 61.1% and 48.9%,
respectively; the 1-, 3-, and 5-year recurrence-
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free survival rates were 72.2%, 28.9% and
19.3%, respectively. The overall survival rates
of patients with EGIST were significantly lower
than those with GIST (with 1-, 3-, and 5-year
overall survival rates of 94.0%, 88.1%, and
82.4%, respectively) (P = 0.008); however,
there was no statistically significant difference
in recurrence-free survival between the two
groups (P = 0.299) (Figure 1).

Kaplan-Meier univariate analysis (Table 2)
revealed that the primary tumor site, tumor
size, and tumor cell nuclear pleomorphism are
important factors affecting the overall survival
of EGIST patients after surgery. Multivariate
analysis did not identify independent risk fac-
tors affecting the prognosis of EGIST patients
(P>0.05).
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Figure 2. Overall survival rate in EGIST group. A: In-
fluence of the happening part (n = 22, Log-rank P =
0.045); B: Influence of the tumor size (n = 22, Log-
rank P = 0.017); C: Influence of the nuclear atypia (n
=22, Log-rank P = 0.014).

Discussion

In 1999, Miettinen first defined soft tissue
tumors that originate outside of the gastroin-
testinal tract and that presented clinicopatho-
logical features, immunohistochemical pheno-
types and molecular characteristics similar to
those of GISTs as EGISTs [6]. Additionally,
Miettinen found that the incidence of EGISTs
accounted for approximately 5-10% of GISTs
and approximately 4~7% of soft tissue tumors
in the abdominal cavity. The data from our hos-
pital showed that EGISTs accounted for 4.5% of
all stromal tumors (22/486), with a male to
female ratio of 1.4:1 and a median onset age of
45.5 years, values that are consistent with
those of previous reports [7]. In addition, we
found that the onset age for EGIST patients was
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lower than that for GIST patients (45.5 years
vs. 58.0 years, respectively) (Table 1).

Kaplan-Meier univariate analysis (Figure 2)
showed that the primary tumor site, tumor size,
and tumor cell nuclear pleomorphism are
important factors affecting the prognosis of
EGIST patients. Tumor size is widely considered
to be an important factor affecting the progno-
sis of stromal tumors, and therefore has been
included in the risk rating system for stromal
tumors. We will discuss in detail below the rela-
tionship between primary tumor sites and prog-
nosis. It has been previously reported in the
literature that EGISTs are often found in the
mesentery, omentum and retroperitoneum and
that they can also occur in the pancreas, blad-
der and female reproductive system [8]. The
data from our hospital showed that the inci-
dence of tumors in the mesentery was 50%
(11/22), that in the retroperitoneum was 36.4
(8/22), and that in the omentum was 13.6
(3/22). Stratified survival analysis showed that
EGISTs that originated from the omentum had
the best prognosis and that those from the ret-
roperitoneum had the worst prognosis. After
reviewing the previous literature, we believe
that the above observation may be due to the
following reasons. First, this observation could
be due to the biological characteristics of
EGISTs in the lesser omental sac being similar
to those of gastric stromal tumors, and the
morphological and biological characteristics of
mesenteric stromal tumors being similar to
those of small intestinal stromal tumors; there-
fore, GISTs with the origin in the mesentery
have a poor prognosis [9, 10]. Second, it could
be related to the thoroughness of surgical
treatment. The omentum is a free intraperito-
neal organ, which facilitates complete tumor
resection, whereas the distribution of blood
vessels and nerves inherent to the mesentery
can affect complete resection of the tumor
[11]. Furthermore, the data from our hospital
data showed that the median diameter of
tumors in the retroperitoneum (10 cm) was sig-
nificantly greater than those of tumors originat-
ing from the mesentery (8 cm) and omentum.
This result suggests that the symptoms of
EGISTs originating from the retroperitoneum
appear at a late stage, leading to larger tumors
and more advanced staging.

After comparing the survival of EGIST patients
to that of GIST patients, we found that the 1-,
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3-, and 5-year overall survival rates of EGIST
patients were 91.7%, 61.1% and 48.9%,
respectively; the 1-, 3-, and 5-year recurrence-
free survival rates were 72.2%, 28.9% and
19.3%, respectively. The overall survival rate of
EGIST patients was significantly lower than that
of GIST patients (with 1-, 3-, 5-year overall sur-
vival rates of 94.0%, 88.1%, and 82.4%, respec-
tively) (Figure 1); however, EGIST and GIST
patients did not show a statistically significant
difference in recurrence-free survival. We
believe that the explanation for the two groups
showing significant differences in survival
might be related to the following factors. First,
tumor size is widely considered to be an impor-
tant factor affecting the prognosis of stromal
tumors. The present study found that the medi-
an tumor diameter of an EGIST was significantly
greater than that of a GIST (8 cm vs. 5.5 cm,
respectively), which may be due to the sites of
EGIST occurrence having large gaps; thus, the
clinical symptoms occur only when the tumor
size becomes large, leading to the observation
that the EGIST size is relatively larger. Second,
compared with a typical GIST, an EGIST does
not affect the digestive tract; therefore, it is
relatively rare to identify early symptoms such
as gastrointestinal bleeding that is observed in
GISTs. The data from our hospital showed that
none of the EGIST cases had the symptoms of
vomiting blood/passage of blood in the stool or
other gastrointestinal symptoms, while 15.5%
(72/464) of GIST patients had these symp-
toms. This phenomenon is also an important
factor causing the relatively larger size and
more advanced staging upon the discovery of
EGISTs.

In conclusion, compared with GIST patients,
EGIST patients have a younger onset age, larg-
er tumor size and poorer prognosis. The clinical
symptoms of EGISTs are often manifested as
abdominal pain/discomfort. Because it usually
does not affect the gastrointestinal tract, an
EGIST rarely causes gastrointestinal bleeding,
obstruction and other typical clinical manifes-
tations. Survival analysis showed that the pri-
mary tumor site, tumor size, and tumor cell
nuclear pleomorphism are important factors
affecting the prognosis of EGIST patients. Due
to the low incidence of EGIST, multi-center col-
laborative investigations logically combining
basic research with clinical studies are required
to expand the sample size and further study the
biological characteristics of EGISTs.
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