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Introduction

Gastrointest inal  s tromal  tumors (GISTs)  are the 
predominant type of mesenchymal tumors found in the 
gastrointestinal system. These tumors originate from 
interstitial cells of Cajal (ICCs), which serve as pacemaker 
cells for peristalsis (1). GISTs can occur throughout the 
digestive system but occur most frequently in the stomach 
(45–65%), followed by the small intestine (15–25%), and 
less frequently in the colon, rectum (5–10%), and esophagus 
(5–10%) (2). Although the majority of GISTs are confined 
to the gastrointestinal tract, a minority arise outside this 
region and are classified as extragastrointestinal stromal 
tumors (EGISTs). EGISTs are rare, with an incidence of 
less than 1.5% and account for 6% of all GISTs and only 
just 1% of all gastrointestinal malignancies (3). In this 
report, we present the first documented case of primary 
EGIST originating from the kidney that was confirmed 
by pathology. We describe the imaging characteristics of 
this disease on abdominal computed tomography (CT) 
and magnetic resonance imaging (MRI). Although renal 
EGISTs have not been previously reported on, they should 
nonetheless be considered in the differential diagnosis of 
renal tumors to aid radiologists and clinicians in early and 
accurate diagnosis.

Case presentation

A 58-year-old female patient was admitted to hospital after 
a routine examination revealed a mass in her left kidney. 
She was asymptomatic, with no signs of urinary urgency, 
frequency, dysuria, hematuria, fever, nausea, vomiting, 
flank plain, or abdominal pain. Physical examination and 
laboratory tests revealed no abnormalities.

The patient underwent abdominal ultrasound, which 
showed a hypoechoic mass in the left kidney. The abdominal 
contrast-enhanced CT scan indicated that the mass of the 
left kidney was round and slightly hypodense, with the 
mass measuring approximately 3.0 cm × 2.7 cm in diameter. 
There was mild inhomogeneous enhancement during the 
arterial phase and progressive enhancement in the venous 
and delayed phases (Figure 1). The MRI enhanced scan 
indicated hypointensity on T1-weighted imaging (T1WI), 
inhomogeneous hyperintensity on T2-weighted imaging 
(T2WI), hyperintensity on diffusion-weighted imaging 
(DWI), and on the apparent diffusion coefficient (ADC). 
Moreover, there was mild inhomogeneous enhancement 
during the arterial phase, progressive enhancement 
observed in the venous and delayed phases, and significant 
ring enhancement of the lesion envelope (Figure 2). Based 
on these imaging findings, potential chromophobe renal 
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Figure 1 Abdominal CT imaging of the left kidney lesion. (A) Noncontrast CT scan showing a round, slightly hypodense lesion in the 
left kidney. (B) Arterial-phase contrast-enhanced CT scan demonstrating mild inhomogeneous enhancement of the lesion. (C) Venous-
phase CT scan showing progressive enhancement of the lesion. (D) Delayed-phase CT scan with further enhancement of the lesion. CT, 
computed tomography.
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Figure 2 The MRI scan showing a round mass in the left kidney. (A) Hypointensity on T1WI. (B) Inhomogeneous hyperintensity on T2WI. 
(C) Hyperintensity on DWI image. (D) Hyperintensity on the ADC image. (E-H) The enhancement scan revealed mild inhomogeneous 
enhancement in the arterial phase, progressive enhancement in the venous and delayed phases, and significant ring enhancement of the 
lesion envelope. ADC, apparent diffusion coefficient; DWI, diffusion-weighted imaging; MRI, magnetic resonance imaging; T1WI, T1-
weighted imaging; T2WI, T2-weighted imaging.
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cell carcinoma (RCC) was initially considered.
Six days after admission, the patient underwent a 

retroperitoneoscopic partial nephrectomy under general 
anesthesia. During the procedure, a round mass measuring 
approximately 3.5 cm × 3.0 cm was observed protruding 
from the kidney’s surface. Pathological examination revealed 
eosinophilic tumor cells arranged predominantly in sheets 
with focal edema. There was no evidence of intravascular 
tumor thrombi or perineural invasion. The relevant 
immunohistochemical results were as follows: cluster 
of differentiation 117 (CD117/c-Kit) (+), discovered on 
gastrointestinal stromal tumor-1 (DOG-1) (+), Ki-67 (+1%), 
Vimentin (+), Desmin (−), cytokeratin 7 (CK7) (−), carbonic 
anhydrase IX (CAIX) (−), and CD10 (−). The combination of 
the histological and immunohistochemical results suggested 
that the tumor was an EGIST (Figure 3). Genetic testing 
confirmed positive c-Kit and platelet-derived growth factor 
receptor α (PDGFRα) mutations. No additional treatment 
was administered postoperatively. Clinical and imaging 
assessments at 6-month follow-up revealed no signs of 
tumor recurrence.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee (s) and with the 
Helsinki Declaration (as revised in 2013). Written informed 
consent was provided by the patient for publication of this 
article and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

We report the first rare case of a primary EGIST of the 
kidney. EGISTs are primarily found in the mesentery, 
omentum, and retroperitoneum. Notably, recent literature 
has also documented occurrences in other organs, including 
the liver, pancreas, bladder, and prostate gland (4-7). Until 
now, there have been no clinical case reports of primary 
renal EGISTs in the medical literature.

The clinical symptoms of primary renal EGISTs likely 
depend on tumor size, location, and growth rate. Smaller 
tumors (<5 cm) are usually asymptomatic and detected 
incidentally through imaging or palpation (8). Given the 
absence of previous reports, the imaging characteristics of 
renal EGISTs have not been comprehensively summarized. 
However, by reviewing cases of retroperitoneal, hepatic, 
pancreatic, and prostatic EGISTs from the literature, we 
identified the common imaging characteristics: EGISTs 

are typically large, irregular in shape, and have clear tumor 
boundaries. These tumors are prone to cystic degeneration 
and necrosis. On enhanced scans, the solid part of the mass 
shows moderate, inhomogeneous progressive enhancement. 
The solid portion of the tumor is rich in blood supply, with 
numerous thickened and tortuous vessels at the edge and 
center of the lesion (5-7).

In our case, the primary renal EGIST radiologically 
demonstrated hypointensity on T1WI, inhomogeneous 
hyperintensity on T2WI, and hyperintensity on DWI (b 
=1,000 s/mm2). There was mild heterogeneous enhancement 
in the arterial phase and progressive enhancement in the 
venous and delayed phases. These imaging features are 
consistent with those of EGISTs in other locations but 
also share similarities with those of conventional RCC, 
which complicates diagnosis. Nevertheless, there are 
some differences between primary renal EGISTs and 
RCC subtypes. Clear cell renal cell carcinoma (ccRCC) 
is typically hypervascular and often exhibits features 
such as hemorrhage, necrosis, and cystic changes. On 
corticomedullary-phase imaging, ccRCC demonstrates 
enhancement similar to that of the renal cortex, along 
with a rapid contrast washout pattern. Papillary renal 
cell carcinoma (PRCC) commonly originates at the 
cortico-medullary junction. Smaller lesions are usually 
homogeneous, while larger tumors frequently present with 
necrosis, cystic changes, hemorrhage, and calcifications. On 
dynamic contrast-enhanced imaging, PRCC shows mild to 
moderate enhancement with a pattern of gradual increase. 
Chromophobe renal cell carcinoma (ChRCC) is typically 
hypovascular and presents as a solitary, well-defined mass. 
On imaging, it often appears homogeneous, with occasional 
calcifications and central scars. On dynamic contrast-
enhanced scans, ChRCC demonstrates mild-to-moderate 
enhancement, which is consistently lower than that of the 
renal cortex, and shows a gradual washout pattern. These 
features help distinguish primary renal EGIST from 
conventional RCC in clinical practice.

The histomorphological and immunohistochemical 
features of EGISTs resemble those of GISTs, with both 
tumors arising from Cajal or Cajal-like cells. These tumors 
typically exhibit expression of KIT tyrosine kinase and are 
commonly accompanied by activating mutations in c-Kit 
or PDGFRα (9). The diagnosis of EGISTs is primarily 
determined via histological and immunohistochemical 
criteria. Around 95% of GISTs express CD117, which is 
widely recognized as the gold standard for diagnosing these 
tumors (10). Moreover, DOG-1, a protein present in nearly 
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all GISTs, serves as a valuable biomarker for this tumor  
type (11). The combination of CD117 and DOG-1 is 
clinically recommended to enhance diagnostic accuracy. 
CD117 and DOG-1 typically show dual-positive expression 
in most cases, with only a minority presenting as single 
positive or dual negative. Therefore, c-Kit or PDGFRα 
gene testing is now advocated to assist in diagnosis (1,12). 

Regarding the origins of EGISTs, numerous studies have 

confirmed the presence of ICC in the extragastrointestinal 
tract, including the urinary bladder, gallbladder, uterus, 
omentum, and prostate (13). Independent studies have 
highlighted the crucial role of Cajal-like cells in regulating 
urinary kinetics, suggesting that these cells function 
similarly to the ICC found in the gastrointestinal tract 
(14,15). Furthermore, research has identified these 
interstitial cells in the renal pelvis and being associated with 
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Figure 3 Histological and immunohistochemical findings of the renal EGIST. (A) The tumor cells exhibited an eosinophilic appearance, 
predominantly arranged in a sheet-like pattern, with some displaying a cord-like arrangement and localized areas of edema (HE; ×100). (B) 
The tumor was mainly composed of epithelioid cells. The nuclei were round to oval and vesicular, displaying occasional prominent nucleoli 
(HE; ×200). (C,D) Immunohistochemical staining for CD117 showed cytoplasmic and membranous positivity in the tumor cells (C: ×200; 
D: ×400). (E,F) Immunohistochemical staining for DOG-1 also demonstrated cytoplasmic and membranous positivity in the tumor cells (E: 
×200; F, ×400). CD117, cluster of differentiation 117; DOG-1, discovered on gastrointestinal stromal tumor-1; EGIST, extra-gastrointestinal 
stromal tumor; HE, hematoxylin and eosin.
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the c-Kit receptor (16,17). Therefore, it can be inferred that 
primary renal EGISTs likely originate from ICC-like cells. 

Patients with EGISTs generally have a poorer prognosis 
compared to those with GISTs, with a lower 5-year overall 
survival rate postsurgery (18). Surgical resection is the 
preferred first-line treatment for both EGISTs and GISTs. 
The most significant genetic features of EGISTs and GISTs 
are activating mutations in the c-Kit or PDGFRα genes, 
which provide personalized treatment options for patients. 
Imatinib, a medication used to treat GISTs and EGISTs, 
works by selectively inhibiting protein tyrosine kinases. 
Neoadjuvant imatinib offers several potential benefits for 
tumors, including downsizing, reduced mitotic activity, and 
a lower risk of recurrence (19). For GISTs and EGISTs with 
a high risk of recurrence, adjuvant targeted therapy with 
imatinib after surgery improves prognosis (20).

EGISTs are exceedingly uncommon and are often 
identified incidentally. We have limited information on 
primary EGISTs of the kidney. Clinicians should consider 
the possibility of the primary renal EGISTs when they 
encounter atypical renal lesions that are difficult to diagnose 
through conventional clinical and radiological methods. 
Pathological examination and immunohistochemical 
analysis are crucial for diagnosing these tumors, with 
CD117 and DOG-1 positivity being specific biomarkers. 
Early and complete surgical resection is the preferred 
treatment approach for primary renal EGISTs. 
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