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Abstract
AIM: To investigate the clinicopathologic features of 
patients with extra-gastrointestinal stromal tumors 
(EGISTs) in South Korea.

METHODS: A total of 51 patients with an EGIST were 
identified. The clinicopathologic features, including 
sex, age, location, tumor size, histology, mitotic rate, 
immunohistochemical features, genetic status and 
survival data, were analyzed.

RESULTS: The median age was 55 years (range: 29-80 
years), and male:female ratio was 1:1.04. The most 
common site was in the mesentery (n  = 15) followed 
by the retroperitoneum (n = 13) and omentum (n  = 
8). The median tumor size was 9.0 cm (range: 2.6-30.0 
cm) and the median mitotic rate was 5.0/50HPF. (1/50 
- 185/50). KIT was analyzed in 16, which revealed 10 
cases with wild-type KIT and 6 cases with an exon 11 
mutation. Among 51 patients, 31 patients had under-
gone surgery, and 10 had unresectable disease and 
had taken palliative imatinib, which resulted in 22.7 mo 
of progression-free survival. Of the patients who had 
undergone surgery, 18 did not take adjuvant imatinib, 
and 8 of these were categorized as “high risk” according 
to the risk criteria. However, the relapse-free survival 
was not different (P  = 0.157) between two groups.
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CONCLUSION: Because the biologic behaviors of GISTs 
differ according to the location of the tumor, a more stra-
tified strategy is required for managing EGISTs including 
incorporation of molecular features.
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Core tip: A gastrointestinal stromal tumor arising out-
side the gastrointestinal tract is called an extra-gastro-
intestinal stromal tumor (EGIST). In this study, we 
analyzed 51 patients with an EGIST and found that, 
patients with an EGIST have unique clinicopathologic 
features and distinct disease courses. Therefore, the 
risk stratification of this disease should be distinguished 
from that of GISTs.
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INTRODUCTION
A gastrointestinal stromal tumor (GIST) is the most 
common mesenchymal tumor of the gastrointestinal 
tract (GIT) with approximately 10 new cases diag
nosed per 1 million each year[13]. Surgery is the only 
treatment leading to a potential cure, but more than 
40% of cases recur and metastasize[4].

A GIST is thought to originate from the interstitial 
cells of Cajal (ICC), the pacemaker of the peristaltic 
movement of the GIT[5]. More than 95% of GISTs 
express the KIT protein, and recently DOG1 (disco
vered on GIST1) has also been suggested as a useful 
diagnostic marker. These two immunohistochemical 
markers are considered to be the most specific and 
sensitive markers for GIST[1,6,7]. As for the genetic 
aberrations, approximately 80% of GISTs have a 
KIT mutation, and 8% to 10% have mutations in 
the gene encoding the plateletderived growth factor 
receptor alpha polypeptide (PDGFRa). The gainof
function mutations of those genes are critical in the 
carcinogenesis of GIST[8]. Thus, inhibitors of KIT and 
PDGFRα, such as imatinib[9], sunitinib[10] and rego
rafenib[11] are reasonable options for treatment.

The most common primary site of a GIST is the 
stomach (60% to 70%) followed by the ileum to 
jejunum (25% to 30%), the colorectum (5% to 15%), 
the duodenum (5%), and the esophagus (< 2%)[12,13]. 
The prognosis and genetic features are distinguishable 
according to the anatomical location; a gastric GIST 

has a better prognosis and a higher incidence of an 
exon 11 mutation of KIT, which is a favorable predictive 
marker for imatinib treatment, than that of a small 
intestinal GIST[13,14]. Some GIST develops outside the 
GIT, such as in the omentum, mesentery, and retro
peritoneum, and this type of tumor is called an extra
gastrointestinal stromal tumor (EGIST)[12,15]. Although 
the incidence of EGISTs is reported to be approximately 
10% of all GIST cases[16,17], the clinicopathologic para
meters and clinical implications of an EGIST have yet 
to be defined because of the rarity of these tumors. 
Moreover, the role of imatinib, the drug of choice for 
this disease, is still unclear.

In the current study, we analyzed the clinicopathologic 
features of patients with an EGIST from multiple insti
tutes in South Korea.

MATERIALS AND METHODS
Patients
Patients who were diagnosed with an EGIST from 2004 
to 2012 were included in the analysis. The inclusion 
criteria were as follows; (1) a pathologically confirmed 
diagnosis of a GIST; (2) tumors that arose outside 
the GIT; and (3) a complete medical record, including 
demographics, site of primary tumor and pathologic 
reports. Patients with tumors that were attached to the 
serosa of the GIT, as determined by either radiologic or 
surgical field findings, were excluded.

Clinicopathologic parameters
We retrospectively collected clinicopathologic parameters 
from patients’ medical records, including age, sex, 
primary tumor site, tumor size, histology, mitotic rate 
(per 50 highpower fields, HPF, 400 × magnification 
level), histologic grade, immunohistochemical findings 
(KIT, CD34, DOG1), genetic analysis (KIT, PDGFRα), 
use of imatinib and the date of surgery, recurrence, 
progression and death. Mutations analysis was done 
in exons 9, 11, 13, and 17 of the KIT gene and those 
of exons 12 and 18 of the PDGFRα gene. The analysis 
of mutations via the polymerase chain reaction ampli
fication of genomic DNA for the KIT gene (exons 9, 11, 
13 and 17) and the PDGFRα gene (exons 12 and 18) 
was performed as previously described[18,19].

Overall survival (OS) was measured from the date 
of diagnosis of the GIST to the date of death or last 
followup. Relapsefree survival (RFS) was measured 
from the date of curative surgery to the date of re
currence or last followup. Progressionfree survival 
(PFS) was measured from the date of diagnosis of 
a metastatic or unresectable GIST to the date of 
progressive disease, death or last followup. All of the 
survival parameters were calculated using the Kaplan
Meier method and were compared using a logrank 
test. P values > 0.05 were considered statistically 
significant, and all the Pvalues corresponded to two
sided significance tests.
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Table 1  Baseline characteristics of the patients  n  (%)

RESULTS
Patient characteristics
A total of 51 patients from 7 institutes were found 
to be eligible for the analysis. The median age of 
patients was 51 years (range: 2980 years) and 
male:female ratio was 1:1.04. The most common 
primary site was in the mesentery (n = 15) followed 
by the retroperitoneum (n = 13) and omentum (n = 
8). Other primary sites were the vagina (n = 3), liver 
(n = 3), ovary (n = 2), pancreas (n = 2), perianal 
area (n = 2), chest wall (n = 1), pleura (n = 1) and 
prostate (n = 1). The median size of the tumor was 9.0 
cm (range 2.630.0 cm), and the median mitotic rate 
per 50 HPF was 5.0 (range: 1185). Regarding the 
morphology, 15 (29.4%) were epithelioid, 27 (52.9%) 
were spindle cell; and 9 (17.7%) were a pleomorphic 
type. On immunohistochemical analysis, KIT was 
positive in 47 (92.2%) cases; CD34 was positive in 25 
cases (80.6%, 31 cases examined), and DOG1 was 
positive in 13 cases (100.0%, 13 cases examined). 
The 4 cases not expressing KIT were with KIT gene 
analysis. Regarding the genetic status, KIT analysis 

was performed in 16 cases with 10 (62.5%) cases of 
wildtype and 6 (37.5%) cases of exon 11 mutation 
identified. PDGFRα analysis was carried out in 6 cases 
among cases with wildtype KIT, and 4 (66.7%) of 
those examined had an exon 18 mutation. These are 
summarized in Table 1.

Hospital courses and survival analysis
Among 51 patients, 10 patients did not receive any 
type of treatment, and they were lost to follow up after 
the initial diagnosis. Out of the 41 remaining patients, 
31 patients underwent a curative resection, 13 of 
whom received imatinib as an adjuvant treatment and 
18 of whom did not receive adjuvant treatment. Ten of 
the 41 were diagnosed with metastatic or unresectable 
disease at the time of diagnosis and received imatinib 
as palliative treatment.

Regarding the histologic features of the patients 
who had undergone curative resection, the physicians 
used somewhat different criteria for imatinib treatment 
compared to the NIH criteria[20]. The histologic features 
for the 13 patients who were treated with adjuvant 
imatinib were as follows: median tumor size was 11.0 
cm (range: 3.025.0 cm); the median mitotic rate was 
7.0 per 50 HPF (range: 2185 per 50 HPF); and the 
median RFS was 60.1 mo. The histologic features for 
the 18 patients who did not receive adjuvant imatinib 
after surgery were as follows; the median tumor size 
was 6.5 cm (range: 2.618.0 cm); the median mitotic 
rate was 3.0 per 50 HPF (range: 045 per 50 HPF); 
and the median RFS could not be calculated because 
of the small number of event (n = 2). When we 
categorized these patients according to the NIH criteria 
for risk of recurrence, 10 patients were categorized as 
“lowintermediate risk”, whereas 8 patients fell into the 
“high risk” group.  However, there was no difference 
in the RFS between two groups (P = 0.157). When 
separating the two prognostic factors, a mitotic rate 
higher than 5/50 HPF showed a trend to predict more 
recurrence (P = 0.061), but this result did not reach 
statistical significance, and a tumor size > 5.0 cm was 
not associated with the risk of recurrence (P = 0.866).

Regarding the 10 patients who were treated with 
imatinib as a palliative measure, the median tumor 
size was 16.0 cm (range: 4.030.0 cm), the median 
mitotic rate was 10.0 per 50 HPF (range: 360), and the 
median PFS was 22.7 mo (95%CI: 7.937.5). Median 
OS of these patients was 37.6 mo (95%CI: 0.394.5).

The hospital courses of the patients and their 
clinicopathologic features are described in Figure 1.

DISCUSSION
In the current study, we analyzed the clinicopathologic 
features of 51 patients with EGISTs across 7 institutes. 
The demographics such as age and the sex ratio were 
similar to those in patients with stromal tumors that 
had arisen inside the GIT. And with a GIST, the KIT
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Age, median (range)   51 (29-80)
Sex
   Male 25 (49.0)
   Female 26 (51.0)
Primary site
   Mesentery 15 (29.4)
   Retroperitoneum 13 (25.5)
   Omentum   8 (15.7)
   Vagina 3 (5.9)
   Liver 3 (5.9)
   Ovary 2 (3.9)
   Pancreas 2 (3.9)
   Perianal area 2 (3.9)
   Chest wall 1 (2.0)
   Pleura 1 (2.0)
   Prostate 1 (2.0)
Tumor size, median (range) 9.0 cm (2.6-30.0)
Mitotic rate1, median (range)   5.0 (1-185)
Histologic morphology
   Epithelioid 15 (29.4)
   Spindle 27 (52.9)
   Pleomorphic   9 (17.7)
KIT IHC
   Positive 47 (92.2)
   Negative 4 (7.8)
CD34 IHC (n = 31)
   Positive 25 (80.6)
   Negative   6 (19.4)
DOG1 IHC (n = 13)
   Positive   13 (100.0)
   Negative 0 (0.0)
KIT gene analysis (n = 16)
   Exon 11 mutation   6 (37.5)
   Wild-type 10 (62.5)
PDGFRα gene analysis (n = 6)
   Exon 18 mutation   4 (66.7)
   Wild type   2 (33.3)

1Per 50 high power fields. IHC: Immunohistochemistry.
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positive rate was over 90% (47/51), and DOG1
positive rate was 100% (13/13). With regard to the 
genetic status, however, rate of KIT wildtype was 
higher than expected (67.5%). Imatinib achieved 
median PFS of 22.7 mo which is comparable to that 
of advanced GIST patients who were treated with the 
drug[21,22].

Compared to a GIST, the prognosis of EGIST is 
known to be less favorable[15,17]. This is assumed 
because an EGIST harbors poor prognostic factors, 
including high proliferative indices, a large tumor size, 
lymph node involvement, and distant metastasis. 
Because development outside GIT may result in a 
delay of the presentation of clinical symptoms, a consi
derable portion of EGIST cases are diagnosed at a 
late stage, which can make it difficult to manage the 
case surgically and thereby results in worse clinical 
outcomes. In contrast, there are several reports that 
tumor size does not impact the prognosis of EGIST 
patients. Reith et al[15] found that a tumor size larger 
than 10.0 cm dose not influence the clinical outcomes 
of 48 patients with EGIST. Furthermore, in Yamamo
to’s report, tumor size did not correlate with patient 
survival[23]. However, in these two studies, proliferation 
indices, such as the mitotic rate, cellularity and Ki67 
expression, were shown to be prognostic factors for 
survival.

In the current study, we observed similar results. 
Although tumor size was not associated with survival, 
the mitotic rate showed a tendency to be associated 
with survival. Because a substantial portion of EGISTs 
are diagnosed with a large tumor size, it is possible 

that tumor size itself may not reflect the biology of 
the EGIST. Because the tumor size has different clinical 
implications to the anatomical sites[13], the prognostic 
role of tumor size in EGISTs requires further analysis.

Approximately twothirds of patients with a con
ventional GIST have a KIT mutation at exon 11[3]. 
Regarding an EGIST, the incidence of this type of 
mutation is reported to be approximately 40%50%, 
which is somewhat lower[16,23]. In the present study, 
we found 6 cases with an exon 11 mutation out of 
16 patients (37.5%). According to these results, it 
appears that EGIST patients less frequently harbor 
an exon 11 mutation. As this mutation is indicative of 
a good response to imatinib, further analysis with a 
greater number of cases is required.

Surgery has been the frontline treatment of an 
EGIST[2430]. After surgery, the administration of 
imatinib usually follows according to the NIH criteria, 
which are determined by the tumor size, mitotic rate 
and anatomic location. In the current study, physicians 
did not strictly apply these criteria. Although the 
median tumor size (11.0 cm vs 6.5 cm) and the 
median mitotic rate (7.0/50 vs 3.0/50) were higher 
in patients who were administered imatinib (n = 13) 
than those of the patients who were only observed 
after surgery (n = 18), 8 out of 18 patients should 
have nevertheless been treated with imatinib according 
to the NIH criteria. However, as previously mentioned, 
RFS was not different (P = 0.157).

Several hypotheses have been suggested for the 
carcinogenesis of an EGIST. The tumor is identical to 
a GIST regarding the histologic, immunohistochemical 
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: Follow-up loss

Tumor size : 16.0 cm (range: 4.0-30.0)
Mitotic rate : 10/50 HPF (range: 3-60)
PFS : 22.7 mo (95%CI: 7.9-37.5)
OS : 37.6 mo (95%CI: 0.3-94.5)

Tumor size : 6.5 cm (range: 2.6-18.0)
Mitotic rate : 3/50 HPF (range: 0-45)
RFS : N/A

Tumor size : 11.0 cm (range: 3.0-25.0)
Mitotic rate : 7/50 HPF (range: 2-185)
RFS : 60.1 mo (95%CI: N/A)

: Unresectable/metastatic

: Observation

: Underwent surgery

: Adjuvant imatinib

n  = 51

n  = 10

n  = 10

n  = 18

n  = 31

n  = 13

Figure 1  Hospital courses and clinicopathologic features of the patients. The tumor size, mitotic rate and survival data are presented as median values. HPF: 
High-power field; PFS: Progression free survival; OS: Overall survival; RFS: Relapse free survival; CI: Confidence interval; N/A: Not available.
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and genetic features[12,15,23]. Because the presence of 
interstitial Cajallike cells has been reported in many 
organs outside the GIT, it is rational to suppose that 
an EGIST originates from common precursor cells 
that differentiate into the ICCderived neoplasm 
during their development outside of the GIT. Another 
hypothesis is that this tumor might come from pluri
potential stem cells located outside the GIT. The 
extramural extension of a stromal tumor within the 
GIT is another hypothesis.

We reported an analysis of the clinicopathologic 
features and hospital courses of 51 patients with an 
EGIST. Considering the distinct features of EGISTs, a 
more precise strategy is required for managing this 
tumor.
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