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Abstract: The current study presents a case of primary prostatic extra-gastrointestinal

stromal tumor (EGIST) in a 43-year-old man who suffered acute urinary retention. The

serum level of prostate-specific antigen was normal. Imaging examinations demonstrated

a diffusely enlarged prostate compressing the rectum without evidence of metastasis. After

excluding the possibility of secondary involvement by a rectal GIST, the pathologic diag-

nosis of primary prostatic EGIST was established based on microscopic study, immunohis-

tochemistry, and molecular analysis. This patient is the first case with primary EGISTs of

prostate received imatinib mesylate as neoadjuvant and adjuvant therapy reported in the

literature to date. We hope this case could provide the experience of diagnosis and treatment

of primary prostatic EGISTs.
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Introduction
Gastrointestinal stromal tumors (GISTs) are common mesenchymal neoplasms

predominantly originating from the gastrointestinal tract. The significant immuno-

histochemical feature of GISTs, positive for CD117, CD34 and DOG-1, is crucial

for differentiating GISTs from other mesenchymal tumors.1,2 With similar patholo-

gical and molecular biological characteristics of GISTs, extra-gastrointestinal stro-

mal tumors (EGISTs) occur primarily outside the gastrointestinal tract such as the

omentum, mesentery and retroperitoneum.3 Primary prostatic EGISTs are extremely

rare and only a few cases were previously reported in literature.

In this study, we firstly reported a patient with primary EGISTs of prostate

treated with imatinib mesylate as neoadjuvant and adjuvant therapy, followed with

the literatures of primary prostatic EGISTs.

Case Report
A 43-year-old male patient with a history of acute urinary retention 2 months before

referred to our center. The patient presented with no frequency, urgency or gross hema-

turia. His medical history was uneventful besides hypertension under medical control.

The total prostate-specific antigen (tPSA) level was within normal range (2.70 ng/mL).

Ultrasonography and magnetic resonance imaging (MRI) examination demonstrated
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a diffusely enlarged prostate compressing the wall of bladder,

with the length of 13.2 cm. The capsule of prostate was intact.

Based on these findings, further transrectal ultrasound (TRUS)

guided prostatic biopsy was performed. The immunohisto-

chemical staining established the diagnosis of EGIST with

strongly positive for CD117 (c-kit), CD34 and DOG-1.

A gene mutation analysis of the c-kit (exon 9, 11, 13 and 17)

and the platelet-derived growth factor receptor-α (PDGFRA)

with exon 12 and 18was also conducted. Themutation of c-kit

exon 11 in genetic analysis confirmed the diagnosis and indi-

cated the sensitivity to molecular-targeted therapy. Therefore,

the patient started taking imatinib mesylate (400 mg per day),

a tyrosine kinase inhibitor of c-kit, as neoadjuvant therapy.

After 23 days, he was admitted to our department for radical

surgery. Digital rectal examination (DRE) revealed amarkedly

enlarged prostate with a smooth and bulging surface without

tenderness or nodules on palpation. The tPSA level was 1.973

ng/mL. Ultrasound showed a grossly expanded prostate of

volume about 533 mL and multiple heterogeneous foci. MRI

showed 1) an enlarged prostate with abnormal morphology, 2)

a large prostate compressing against bilateral seminal vesicles,

the anterior wall of rectum and other adjacent pelvic struc-

tures, 3) several fociwith abnormal signalmixed in the prostate

(Figure 1). In addition, obvious lymph node enlargement was

presented, including bilateral inguinal and pelvic area. Other

metastases were not found on the chest X-ray or ultrasonogra-

phy. At last, the patient underwent robot-assisted laparoscopic

prostatectomy. During the surgery, a massively enlarged

prostate (about 13×10×16 cm) pressing rectum was found.

The tumor adhered to rectum anterior wall so tightly that it

could not be easily separated. Therefore, partial rectal resection

and ileostomy were performed. The microscopic examination

showed that neoplasm was composed of spindle cells and

epithelioid cells (Figure 2A–C). The mitotic rate was <5/50

high-power fields (HPFs) and foci of coagulative tumor necro-

sis were observed. The bilateral seminal vesicles and rectum

were not involved which excluded the possibility of secondary

involvement by a rectal GIST. However, the surgical margin of

urethra was positive. The immunohistochemistry analysis

showed strong positivity for CD117, CD34 and DOG-1

(Figure 2D–F), but negative for S-100, desmin, smoothmuscle

actin (SMA) and cytokeratin (CK). Furthermore, the Ki-67

index was approximately 1%.

Based on these findings, consistent with the previous

biopsy, the diagnosis of primary prostatic EGIST was

finally established. Imatinib mesylate as an adjuvant mole-

cular targeted therapy was suggested after surgery. The

postoperative course remained uneventful. The patient

was still in good physical condition and no recurrence or

distant metastasis was observed at 6-month follow-up.

Discussion
Most of GISTs arise from the gastrointestinal tract, among

which stomach accounts for approximately 70%.4 EGISTs are

relatively rare, only constituting <10% of GISTs mainly

located in the mesentery, omentum and retroperitoneum.5–7

Figure 1 Magnetic resonance imaging (MRI): showed an enlarged prostate with abnormal morphology, a large prostate compressing against bilateral seminal vesicles, the

anterior wall of rectum and other adjacent pelvic structures, several foci with abnormal signal mixed in the prostate. (A) T1WI and (B) T2WI.
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The primary prostatic EGISTs are extremely rare. The first

case was reported by Van Der Aa et al in 2005.8 As far as we

know, only 13 cases have been reported in English on

PubMed. Herein, this present case should be the 14th literally

reported primary prostatic EGISTs. The major clinical mani-

festation reported in literature includes frequency, urgency,

dysuria, acute urinary retention, vague perineum pain and

constipation.9–13 However, some cases were occasionally

found by routine general physical examination without any

symptoms.14 The early diagnosis of prostatic EGISTs is diffi-

cult because of its rarity and lack of typical symptoms. MRI

and CT are crucial imaging methods for the diagnosis of

primary prostatic EGISTs. The features of tumor and adjacent

tissues are simultaneously showed by MRI and CT, making it

useful to identify other original sites, especially to determine

whether the EGIST is associated with the rectum. Madden

et al reported that GISTs arising from the rectum with

clinical manifestation as prostatic masses could easily be

misdiagnosed.15 In some cases, 18F-FDG PET/CT was per-

formed to find other primary sites.11,14 Ultrasonography and

MRI showed an enlarged prostate compressing backward the

rectum without any other suspicious lesions in our case.

Similar to GISTs, the diagnosis of EGISTs mainly depends

on the feature of microscopic study and immunohistochem-

istry. Microscopically, neoplasm cell morphologies are mainly

comprised of spindle cells, epithelioid cells and polymorphic

cells. The immunohistochemical staining demonstrated that

the positive ratio for CD117, CD34 and DOG-1 of EGISTs

were about >81%, 50% and 92%, respectively.12,16,17

Moreover, gene mutation screening of c-kit and PDGFRA

facilitates to confirm the diagnosis.18 Based on the positivity

of CD117, CD34 and DOG-1 in immunohistochemistry and

the mutation of c-kit exon 11, the diagnosis of EGISTs in our

case was established.

Surgical resection remains the primary treatment for

non-metastatic EGISTs. Completely removal of the tumor

together with invaded surrounding organs as possible is

required. Considering EGISTs are not sensitive to conven-

tional chemotherapy and radiotherapy, imatinib mesylate

is proposed as adjuvant therapy for advanced, unresectable

and metastatic cases. As a tyrosine kinase inhibitor of c-kit

and PDGFRA, imatinib mesylate has been proven to be an

effective therapy for GISTs and EGISTs.19–21 Tumor size

and mitotic activity have been reported as significant

prognostic factors, which should be considered for precise

risk stratification and classification.22,23 With the maxi-

mum tumor size of 6 cm and mitotic rates of <5/50

HPFs, the present case belonged to the intermediate-risk

group. Therefore, the patient received neoadjuvant therapy

of imatinib mesylate for about 1 month, followed by

radical prostatectomy. Because of the positive urethral

margin, the patient was administrated to adjuvant imatinib

mesylate therapy and no recurrence or metastasis was

found in the 6-month follow-up period. It is the first

Figure 2 Histopathology and immunohistochemistry of the tumor. (A–C) H & E staining showed disordered diffusion of tumor cells, mainly composed of spindle and

epithelioid cells. (C) The karyokinetic phase of the tumor cell was observed (<5/10 HPFs). Immunohistochemical examination showed diffusely positive for CD117 (D),

CD34 (E) and DOG-1 (F). (Magnification: A, D, E, F, ×50; B, ×100; C, ×200).
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literature case report of pre- and post-surgery treatment in

primary prostatic EGISTs ever since imatinib mesylate has

been proven effective to GISTs. According to the 6

months follow-up evidence, imatinib mesylate showed

a significantly beneficial outcome as an adjuvant pre-

and post-surgery therapy for advanced cases. However,

more clinical evidence was warranted to prove the ther-

apeutic value of imatinib mesylate in primary prostatic

EGISTs.

Conclusion
In summary, we reported an extremely rare case of pri-

mary EGISTs originated from the prostate. EGISTs should

be considered in cases with enlarged prostate but slightly

elevated or normal PSA level, even in a young man. The

diagnosis mainly depends on the positivity of CD117,

CD34 and DOG-1 in immunohistochemistry findings.

Radical surgery is the predominant treatment of non-

metastatic prostatic EGISTs. And, the role of both neoad-

juvant and adjuvant with imatinib mesylate in certain

selected cases needs to be incorporated.

Ethics Approval and Consent for
Publication
Written informed consent for publication of the clinical

details was obtained from the patient, and this study was

approved by the Ethics Committee of the First Affiliated

Hospital of Zhejiang University.

Acknowledgment
We thank the patient and their family members who agreed

to publish this paper.

Disclosure
The authors report no conflicts of interest in this work.

References
1. Rosai J. GIST: an update. Int J Surg Pathol. 2003;11(3):177–186.

doi:10.1177/106689690301100304
2. Novelli M, Rossi S, Rodriguez-Justo M, et al. DOG1 and CD117 are

the antibodies of choice in the diagnosis of gastrointestinal stromal
tumours. Histopathology. 2010;57(2):259–270. doi:10.1111/j.1365-
2559.2010.03624.x

3. Reith JD, Goldblum JR, Lyles RH, Weiss SW. Extragastrointestinal
(soft tissue) stromal tumors: an analysis of 48 cases with emphasis on
histologic predictors of outcome. Mod Pathol. 2000;13(5):577–585.
doi:10.1038/modpathol.3880099

4. Appelman HD. Morphology of gastrointestinal stromal tumors: his-
torical perspectives. J Surg Oncol. 2011;104(8):874–881.
doi:10.1002/jso.21873

5. Zhang ZH, Feng GW, Liu ZF, et al. A young man with primary
prostatic extra-gastrointestinal stromal tumor: a rare case report and
review of the literature. Int J Clin Exp Pathol. 2014;7(4):1764–1770.

6. Tornillo L. Gastrointestinal stromal tumor – an evolving concept.
Front Med. 2014;1:43. doi:10.3389/fmed.2014.00043

7. Fagkrezos D, Touloumis Z, Giannila M, Penlidis C,
Papaparaskeva K, Triantopoulou C. Extra-gastrointestinal stromal
tumor of the omentum: a rare case report and review of the
literature. Rare Tumors. 2012;4(3):e44. doi:10.4081/rt.2012.e44

8. Van der Aa F, Sciot R, Blyweert W, et al. Gastrointestinal stromal
tumor of the prostate. Urology. 2005;65(2):388. doi:10.1016/j.
urology.2004.08.045

9. Almagharbi SA, Fayoumi YA, Abdel-Meguid TA, Abdelsalam A,
Bokhary RY, Azhar RA. Extragastrointestinal stromal tumor of
prostate. Urol Ann. 2018;10(4):416–419. doi:10.4103/UA.UA_26_18

10. Garg G, Sharma A, Sankhwar SN. Primary prostatic extra-
gastrointestinal stromal tumor causing giant prostatomegaly. Indian
J Urol. 2019;35(3):237–239. doi:10.4103/iju.IJU_43_19

11. Liu Y, Xu B. Primary prostatic extragastrointestinal stromal tumor on
18F-FDG PET/CT. Clin Nucl Med. 2016;41(3):224–226. doi:10.1097/
RLU.0000000000000997

12. Yinghao S, Bo Y, Xiaofeng G. Extragastrointestinal stromal tumor
possibly originating from the prostate. Int J Urol. 2007;14
(9):869–871. doi:10.1111/iju.2007.14.issue-9

13. Reinke DA, Deisch JK, Reinke DD. Gastrointestinal stromal tumor
with an unusual presentation as an enlarged prostate gland: a case
report and review of the literature. J Gastrointest Oncol. 2016;7
(Suppl 1):S71–S74. doi:10.3978/j.issn.2078-6891.2015.023

14. Alabed YZ. Gastrointestinal stromal tumor of the prostate: staging
and evaluation of response to therapy with 18F-FDG PET/CT. Clin
Nucl Med. 2018;43(1):52–54. doi:10.1097/RLU.0000000000001906

15. Madden JF, Burchette JL, Raj GV, Daly JT, Tannenbaum M. Anterior
rectal wall gastrointestinal stromal tumor presenting clinically as
prostatic mass. Urol Oncol. 2005;23(4):268–272.

16. You YH, Zhang Y. Primary prostatic extragastrointestinal stromal
tumor: a case report and literature review. J Int Med Res. 2018;46
(10):4343–4349. doi:10.1177/0300060518791677

17. Ou Z, Cao Z, He Y, Tang D. Diagnosis and multimodal therapy for
extragastrointestinal stromal tumor of the prostate: a case report. Exp
Ther Med. 2013;6(2):378–380. doi:10.3892/etm.2013.1156

18. Lee CH, Lin YH, Lin HY, Lee CM, Chu JS. Gastrointestinal stromal
tumor of the prostate: a case report and literature review. Hum Pathol.
2006;37(10):1361–1365. doi:10.1016/j.humpath.2006.06.028

19. van Oosterom AT, Judson I, Verweij J, et al. Safety and efficacy of
imatinib (STI571) in metastatic gastrointestinal stromal tumours:
a Phase I study. Lancet. 2001;358(9291):1421–1423. doi:10.1016/
S0140-6736(01)06535-7

20. Demetri GD, von Mehren M, Blanke CD, et al. Efficacy and safety of
imatinib mesylate in advanced gastrointestinal stromal tumors.
N Engl J Med. 2002;347(7):472–480. doi:10.1056/NEJMoa020461

21. Barros A, Linhares E, Valadao M, et al. Extragastrointestinal stromal
tumors (EGIST): a series of case reports. Hepato-Gastroenterology.
2011;58(107–108):865–868.

22. Joensuu H. Risk stratification of patients diagnosed with gastrointest-
inal stromal tumor. Hum Pathol. 2008;39(10):1411–1419.
doi:10.1016/j.humpath.2008.06.025

23. Dematteo RP, Gold JS, Saran L, et al. Tumor mitotic rate, size, and
location independently predict recurrence after resection of primary
gastrointestinal stromal tumor (GIST). Cancer. 2008;112(3):608–615.
doi:10.1002/(ISSN)1097-0142

Shen et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
OncoTargets and Therapy 2019:1211552

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1177/106689690301100304
https://doi.org/10.1111/j.1365-2559.2010.03624.x
https://doi.org/10.1111/j.1365-2559.2010.03624.x
https://doi.org/10.1038/modpathol.3880099
https://doi.org/10.1002/jso.21873
https://doi.org/10.3389/fmed.2014.00043
https://doi.org/10.4081/rt.2012.e44
https://doi.org/10.1016/j.urology.2004.08.045
https://doi.org/10.1016/j.urology.2004.08.045
https://doi.org/10.4103/UA.UA_26_18
https://doi.org/10.4103/iju.IJU_43_19
https://doi.org/10.1097/RLU.0000000000000997
https://doi.org/10.1097/RLU.0000000000000997
https://doi.org/10.1111/iju.2007.14.issue-9
https://doi.org/10.3978/j.issn.2078-6891.2015.023
https://doi.org/10.1097/RLU.0000000000001906
https://doi.org/10.1177/0300060518791677
https://doi.org/10.3892/etm.2013.1156
https://doi.org/10.1016/j.humpath.2006.06.028
https://doi.org/10.1016/S0140-6736(01)06535-7
https://doi.org/10.1016/S0140-6736(01)06535-7
https://doi.org/10.1056/NEJMoa020461
https://doi.org/10.1016/j.humpath.2008.06.025
https://doi.org/10.1002/(ISSN)1097-0142
http://www.dovepress.com
http://www.dovepress.com


OncoTargets and Therapy Dovepress
Publish your work in this journal
OncoTargets and Therapy is an international, peer-reviewed, open
access journal focusing on the pathological basis of all cancers,
potential targets for therapy and treatment protocols employed to
improve the management of cancer patients. The journal also
focuses on the impact of management programs and new therapeutic

agents and protocols on patient perspectives such as quality of life,
adherence and satisfaction. The manuscript management system is
completely online and includes a very quick and fair peer-review
system, which is all easy to use. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/oncotargets-and-therapy-journal

Dovepress Shen et al

OncoTargets and Therapy 2019:12 submit your manuscript | www.dovepress.com

DovePress
11553

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

