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Abstract

Background Extragastrointestinal stromal tumors (EGISTs) are extremely rare mesenchymal
tumors histologically and immunophenotypically similar to GI stromal tumors (GISTs). The aim
of this study was to analyze the clinicopathological factors and treatment outcome in 13 patients
with EGISTs treated at a tertiary care center.
Methods Of 109 patients with GISTs treated at our center between April 2002 and December 2012,
13 patients with EGISTs were analyzed for clinicopathological factors and treatment outcome.
Results Mean age was 45.8 (range 30-61) years, and females constituted 62% with a male:female
ratio of 0.6:1. The most common tumor sites were mesentery in 10 patients and retroperitoneum
in 3 patients. Mean tumor size was 11.7 (range 5-18) cm. Four (31%) patients were metastatic at
presentation, the most common site of metastases being the liver in 3 (75%) patients. Lymph node
enlargement was seen in 2 patients. Surgery was performed in 8 (62%) patients, 7 with localized
disease, and 1 with metastatic disease. R0 resection was achieved in 3 (38%) patients. Five (71%)
patients were considered as high-risk. Recurrences were seen in 3 patients (patient 3, 5 and 13)
with localized disease after surgical resection, at 18, 7 and 137 months, respectively. At the last
follow up, 7 patients were alive and 6 died of disease progression. The median overall survival was
34 (7-148) months.
Conclusions EGISTs present at a younger age in the developing than in the developed countries.
Females are more commonly affected than males. Lymph node metastases may be commonly
present.
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Introduction
Gastrointestinal stromal tumors (GISTs) are the most
common mesenchymal tumors of the GI tract which arise
from the interstitial cells of Cajal [1]. The most common site
of involvement of GIST is the stomach (60-70%) followed
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by the small intestine (20-30%), whereas the colon and
rectum (5-12%) and esophagus (2-5%) are less commonly
affected [2]. Reith et al described tumors histologically
and immunophenotypically similar to GISTs, which
occurred in the soft tissues of the abdomen, thus named as
“extragastrointestinal stromal tumors (EGISTs).” EGISTs were
found to have more aggressive course, comparable to small
intestinal GISTs, than gastric GISTs. Most EGISTs express
c-kit receptor on the basis of which it has been suggested that
these tumors recapitulate the phenotype of the GI pacemaker
cell (interstitial cell of Cajal) [3]. EGISTs account for <10%
of the stromal tumors. Most EGISTs arise from omentum,
mesentery, retroperitoneum, and other undefined abdominal
sites [4].
Due to scarcity of data on EGISTs, we aimed to review our
experience with 13 patients treated at our center and determine
the clinical profile and treatment outcome.
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Patients and methods
A total of 109 patients with GISTs were diagnosed and
treated at our center, over a period of 10 years (from April 2002
to December 2012). Of 109 patients, 13 patients with EGISTs
were analyzed for clinicopathological factors and treatment
outcome.
Patient data included age, sex, presenting symptoms,
primary sites, and sites of metastases. Presentation status
was categorized as non-metastatic or metastatic. The tumor
characteristics included size, mitotic count, morphology,
and grade. The diagnosis was established on the basis of
histopathological examination and immunohistochemistry.
The immunohistochemical profile was performed using a
panel of CD117, CD34, vimentin, desmin, S-100 and smoothmuscle actin (SMA). The histologic diagnosis of all tumors
diagnosed outside our center was confirmed by members of the
Pathology department. Mutation analysis for kit and plateletderived growth factor receptor-α (PDGFRA) was not done
in any patient. Metastatic workup was done with computed
tomography (CT) scan of thorax, abdomen, and pelvis. Patients
with localized disease were considered for surgical resections.
The type of resection performed was classified as R0 if there was
no residual disease; R1 when there was microscopic residual
disease; and R2 when there was macroscopic residual disease.
The risk of recurrence in patients with localized disease after
surgery was evaluated using the Fletcher’s criteria based on
tumor size and mitotic index [5].
Imatinib was given to all patients with advanced and
metastatic disease and in adjuvant settings to all patients
with high-risk disease. Imatinib was given at a recommended
dose of 400 mg/day. Response was assessed clinically and
radiologically by contrast-enhanced CT of the primary and
metastatic site. Complete response (CR), partial response (PR),

stable disease (SD), and progressive disease (PD) were defined
according to response evaluation criteria in solid tumors. Dose
escalation of imatinib (600 mg/day or 800 mg/day) or secondline therapy with sunitinib was considered in patients who
showed progression on imatinib. Patients who did not tolerate
the standard doses received lower doses of imatinib . All events
were calculated from the first registration date to our institute
to the last day of follow up or death from any cause.

Results
The clinicopathological factors and treatment outcome of
patients is listed in Table 1. Mean age was 45.8 (range 30-61)
years. Males and females constituted 38% and 62%, respectively,
with a male:female ratio of 0.6:1. The most common presenting
symptom was abdominal pain in 9 (69%), followed by a
palpable abdominal lump in 5 (38%) patients. Four (31%)
patients were metastatic at baseline, the most common site of
metastases being liver in 3 (75%) patients. Abdominal lymph
node enlargement was seen in 2 patients with liver metastases.
The most common primary sites of tumor were mesentery
in 10 (77%) and retroperitoneum in 3 (23%) patients. Mean
tumor size was 11.7 (range 5-18) cm. More than half (54%)
of patients had tumors larger than 10 cm. Morphologically,
92% tumors were spindle cell and 8% were mixed spindle and
epithelioid variety. Immunohistochemical analysis showed
CD117 positivity in 13 (100%), CD34 in 5 (38%), SMA in
5 (38%), and S-100 in 3 (23%) patients.
Eight (62%) patients underwent surgical resection,
7 patients with primary disease and 1 patient with metastatic
disease. R0 resection was achieved in 3 patients, R1 in 2 patients
and R2 in 3 patients. Of the 7 patients who underwent surgical

Table 1 Extragastrointestinal stromal tumors: clinicopathologic factors and treatment outcome in 13 patients
Patient

Age/sex

Site

Presentation

Size

Mitoses
(HPF)

Grade Morphology CD117

Rx

Type of
resection

Follow up (months
from diagnosis)

1

61/F

Mesentery

NM

13

2/50

HR

S

P

Sx

R2

Alive in PR (148)

2

48/F

Mesentery

M

10

30/50

HR

S

P

Sx

R2

Alive in SD (93)

3

38/F

Retroperitoneum

NM

18

20/50

HR

S

P

Sx

R1

Died (62)

4

50/F

Mesentery

M

18

50/50

HR

S

P

I

5

56/F

Mesentery

NM

5

3/50

LR

S

P

Sx

6

30/F

Mesentery

M

9

10/50

HR

S

P

I

7

34/M

Mesentery

NM

5

2/50

LR

S

P

Sx

R0

Alive in CR (34)

8

54/M

Mesentery

NM

13

4/50

HR

S

P

Sx

R0

Alive in CR (30)

9

44/M

Mesentery

M

12

12/50

HR

S

P

I

10

50/M

Retroperitoneum

NM

17

8/50

HR

M

P

Sx

11

58/M

Mesentery

NM

10

6/50

HR

S

P

I

12

35/F

Retroperitoneum

NM

13

10/50

HR

S

P

I

13

38/F

Mesentery

NM

10

20/50

HR

S

P

Sx

Died (36)
R1

Alive in SD (86)
Died (24)

Alive in PR (28)
R2

Alive in SD (37)
Died (37)
Died (7)

R0

Died (137 )

NM, non‑metastatic; M, metastatic; HR, high‑risk; LR, low‑risk; S, spindle; M, mixed; Sx, surgery; I, imatinib; CR, complete response; PR, partial response;
SD, stable disease
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resection for localized disease, 5 (71%) were considered as highrisk. Adjuvant therapy with imatinib was given in all high-risk
patients. Imatinib was used as a primary therapy in 8 patients
(5 patients with unresectable disease and 3 patients with R2
resection). The responses seen with imatinib were: PR in
3 patients; SD in 2 patients; and PD in 3 patients. Neoadjuvant
therapy with imatinib was not given in any patient. Imatinib was
well tolerated by all but one patient who required dose reduction
to 300 mg/day because of recurrent dyspeptic symptoms.
Recurrences were seen in 3 patients with localized disease
(patients 3, 5, and 13) at 18, 7, and 137 months respectively after
surgical resection, 2 (patients 3 and 13) had local recurrence
and 1 (patient 5) developed liver metastases. The dose of
imatinib was increased to 600 mg/day in 3 patients (patients
3, 5, and 13) with recurrent disease, and in 2 patients (patients
6 and 12) with PD, whereas sunitinib was used in 1 patient
(patient 11) with PD who was intolerant to imatinib. SD was
achieved in 2 patients (patients 3 and 5) with imatinib dose
escalation, whereas the rest of the patients had PD.
Follow up was available for all patients. At last follow up,
7 patients were alive (2 in CR and 5 with disease) and 6 patients
died of the disease. The median overall survival was 34 (7-148)
months.
The limitation of this study was lack of mutation testing for
Kit or PDGFRA.

Discussion
EGISTs arise exclusively outside the GI tract and display a
similar range in histologic appearance and immunophenotypic
profile as GISTs. They arise most commonly in the mesentery,
omentum, and retroperitoneum [3]. However, cases of EGISTs
have been reported in the pancreas, liver, gallbladder, urinary
bladder, vagina, pelvic cavity, pleura, prostate, mesoappendix,
seminal vesicle, and as vulvovaginal or rectovaginal
masses [6-16]. In our study, EGISTs were located mainly in
mesentry [10] and retroperitoneum [3].
In the largest study of 48 patients with EGISTs, mean age
was 58 (range 31-82) years. However, in our study, the mean

age was 45.8 years which is a decade earlier than already
reported in literature [3]. EGISTs are reported to be more
common in females than males [3,17,18]. We also found the
female predominance in our study.
EGISTs commonly present as enlarging abdominal masses
of variable duration often accompanied by vague abdominal
pain. The tumors vary in size from 2.1 to 32 cm, most of them
being greater than 10 cm [3,19]. The most common presenting
symptom in our study was abdominal pain in the majority of
the patients, followed by an abdominal lump in some. Mean
tumor size was 11.7 cm. On histological examination, most of
the tumors were spindle cell; epithelioid pattern was not found
in any of the tumors. This finding differs from the study by Reith
et al where the majority of tumors were of epithelioid type [3].
Immunohistochemical characteristics of EGISTs are similar to
GISTs with the majority of patients having positivity for CD117
(Kit receptor) (100%) and CD34 (50-80%) [3,13]. Likewise, in
our study, CD117 positivity was seen in all the patients, however,
CD34 positivity was found in only 38% patients, lower than the
previous reports. Mutation analysis for kit and PDGFRA was
not done in our study. Lymph node enlargement, not described
in any other study, was found in 2 patients.
There is limited data with regard to survival and prognostic
factors of EGISTs. In a study by Reith et al, 12 of 31 (39%)
patients with EGIST developed metastases or died of tumor
at a median follow up of 24 months. The factors associated
with adverse outcome were cellularity, mitotic activity (>2/50
high-power fields), and necrosis. Tumor size was not found
to affect the survival [3]. Barros et al reported an average
overall survival of 26.4 months in their study of 9 patients [18].
Mesenteric EGISTs are considered to have an unfavorable
outcome compared to omental EGISTs [20,21].
The median overall survival in our study was 34 (7-148)
months. Three (43%) patients with localized disease developed
recurrence after surgical resection. Six (46%) patients died
of disease. None of the factors could predict survival in
our study, which may be explained by the small number of
patients. Table 2 shows comparison of clinicopathological
factors of our study with other published literature on EGIST.
In conclusion, EGISTs present a decade earlier in developing
countries than West. These are seen more commonly in

Table 2 Comparison of clinicopathological factors with other studies
Parameters

Reith et al [3]

Our study

Patnayak et al [17]

Barros et al [18]

Number of patients

13

48

10

9

Age

45.8 (30‑61)

58 (31‑82)

50.6 (23‑71)

56.8 (36‑81)

Females (%)

62

67

60

77.8

Tumor sites (%)

Mesentery (77)
Retroperitoneum (23)

Mesentery/Omentum (83)
Retroperitoneum (17)

Mesentery (30)
Retroperitoneum (40)
Omentum (20)
Pelvis (10)

Mesentery (22)
Retroperitoneum (33)
Pancreas (22)
Spleen (11)
Pelvis (11)

Size (cm)

11.7 (5‑18)

12 (2.1‑32)

16 (7‑30)

18 (8.5‑27)

Immunohistochemistry (%)

CD117 (100)

CD117 (100)

CD117 (100)

CD117 (100)

CD34 (38)

CD34 (50)

CD34 (80)

CD34 (62.5)
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Summary Box
What is already known:

• Extragastrointestinal stromal tumors (EGISTs)
constitute 5-7% of stromal tumors, affect more
frequently female patients >55-60 years old, and
have an aggressive course
What the new findings are:

• EGISTs may actually be more frequent, as they
were found at a rate of 12% of all stromal tumors
with female predominance
• Our patients were diagnosed with EGIST at an
age of 10 years younger than the patients from
previous reports
• Lymph node enlargement, not reported in any
other study and not seen in GIST, may be present
in EGIST
• EGIST course may not be that aggressive
• Larger studies with longer follow up are warranted
to investigate survival

females. Lymph node metastases may be present which needs
to confirmed by histopathology. The limitation of our study
was lack of mutation analysis.
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