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Renomedullary interstitial cell tumors are often incidentally identified either upon autopsy or kidney
resection for other reasons. However, rare renomedullary interstitial cell tumor cases resulting in a
clinical symptomatic mass have been reported. We present a case of renomedullary interstitial cell tu-
mor that was manifested as an incidentally detected renal mass and mimicked renal cell carcinoma
on the imaging features.

Index terms Kidney; Kidney Neoplasms; Multidetector Computed Tomography;
Magnetic Resonance Imaging

INTRODUCTION

Renomedullary interstitial cell tumors (RMICTs) are almost always incidentally identified
either at autopsy or upon resection of the kidney for other renal lesions or diseases (1-4).
Consequently, the radiologic findings of RMICT have rarely been described (1-3, 5, 6) because
of the lack of microscopic confirmation. With the widespread use of imaging modalities,
there are more opportunities to find RMICT incidentally, like other benign tumors (1). Hence,
we believe that in many cases RMICT may need to be distinguished from other renal malig-
nancies, such as renal cell or transitional cell carcinoma.

In this report, we present the imaging and microscopic features of a case of RMICT mim-

icking renal cell carcinoma (RCC) on imaging features.
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CASE REPORT

A healthy 66-year-old male was referred to our hospital because of a gallbladder mass on ab-
dominal US examination for routine health check-up, and benign lymphoplasmacytic chole-
cystitis was later microscopically confirmed. The patient had no symptoms, including hema-
turia or flank pain. He had no specific family or medical history. The patient had normal
blood pressure. The results of laboratory tests, including a complete blood count, urine anal-
ysis, measurement of electrolyte levels, and liver function tests, were all within normal
range.

He underwent dynamic contrast-enhanced abdominopelvic CT using a 64-channel scan-
ner (Brilliance 64; Philips Medical Systems, Cleveland, OH, USA) for further evaluation of the
gallbladder mass. However, a 2.7 cm heterogeneously progressive enhancing mass was ob-
served at the interpolar area of the right kidney (Fig. 1A) along with the gallbladder mass.
The mean density of the region of interest was 32 Hounsfield unit (HU) in precontrast, 48 HU
in the arterial, and 78 HU in the portal phase, respectively. There was no evidence of renal
vein or venacaval extension and no obvious lymphadenopathy.

Subsequently, gadolinium-enhanced MRI using a 3T scanner (Skyra; Siemens Medical So-
lutions, Erlangen, Germany) was performed. The mass showed isointensity on T1-weighted
image (T1WI) and slight hyperintensity on T2-weighted image (T2WI) compared with the re-
nal cortex. On diffusion-weighted imaging, there was no definite diffusion restriction. On dy-
namic contrast-enhanced images, the mass showed heterogeneously progressive enhance-
ment (Fig. 1B). In addition, there was no microscopic fat content on the chemical shift in-
and out-of-phased images.

Based on the clinical and imaging features, the primary diagnosis was clear cell RCC.
Therefore, the patient underwent radical nephrectomy of the right kidney.

The gross specimen revealed that the tumor was well-circumscribed, unencapsulated, and
endophytic with a homogeneous gray-white cut surface in the renal medulla (Fig. 1C). The
tumor measured 2.2 cm X 2.2 cm X 2.0 cm. Microscopically, the tumor was well-circum-
scribed, and tumor cells were small, stellate, or spindle cells embedded in a basophilic stro-
ma. At the periphery, some distorted renal medullary tubules were entrapped in the matrix.
The tumor nuclei had open chromatin and showed minimal atypia or hyperchromasia (Fig.
1D). Mitotic activity was rare and absent. The final microscopic diagnosis was RMICT.

The patient tolerated the procedure well and had an unremarkable postoperative recovery
course. At the time of writing, 24 months after surgery, there have been no signs of recur-
rence or symptoms.

The study protocol conformed to the ethical guidelines of the 1975 Declaration of Helsinki.

Informed consent was obtained from the patient.

DISCUSSION

RMICT, formerly known as medullary fibroma, is a benign mesenchymal tumor of the kid-
ney that arises from interstitial cells of the medulla exerting an antihypertensive action but is

not associated with blood pressure abnormalities (4). Ultrastructural studies revealed that
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Fig. 1. Renomedullary interstitial cell tumor in a 66-year-old male.

A. CT images show a well-defined renal medullary mass (arrows) with progressive heterogeneous enhance-
ment in the right kidney interpolar region. Mean density of the mass is 32 HU, 48 HU, and 78 HU in precon-
trast, arterial, and portal phase, respectively.

B. MR images show an isointense tumor (arrow) and slightly hyperintense tumor (arrow) on TIWI and T2WI,
respectively. There is no definite diffusion restriction (arrow) on the high b-value (1000 s/mm?) image and
ADC map. The tumor (arrow) shows heterogeneous and progressive enhancement on the gadolinium-en-
hanced images (arterial phase image at 30 seconds, portal phase image at 70 seconds, and delayed phase
image at 3 minutes).

ADC = apparent diffusion coefficient, DWI = diffusion-weighted image, HU = Hounsfield unit, TIWI = T1-weight-
ed image, T2WI = T2-weighted image
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the spindle cells throughout the stroma have the features of medullary interstitial cells and
lack features of fibroblasts (2, 4). RMICT is commonly detected as an incidental finding and
has been reported in up to 50% of autopsy cases (1, 2, 4, 6). The tumor is usually solitary, but
sometimes there may be multiple tumors or the tumor may be bilateral. The incidence of the
tumor increases with age. Patients are usually asymptomatic, but it can cause symptoms
such as flank pain or hematuria (7) and become clinically evident with an increase in size (3).
Most of the tumor reported were small and measured less than 0.5 cm in diameter (3, 6);
thus, it could be clinically overlooked and difficult to detect radiologically. As the lesion size
increased, it could be radiologically detected, as in the present case, and should be differenti-
ated from other renal malignancies to plan surgery. In other words, the RMICT rarely causes
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Fig. 1. Renomedullary interstitial cell tumor in a 66-year-old male.

C. Gross specimen demonstrates a well circumscribed, homogeneous, gray-white nodular mass (arrows) detected in the renal medulla.

D. Histopathologic features show a well circumscribed tumor (upper left black arrows). The tumor cells are composed of small stellate
and spindle renomedullary interstitial cells (black arrow) in the basophilic stroma background. Peripherally, some distorted renal medul-
lary tubules (white arrow) are entrapped in the matrix (upper right). The tumor is strongly positive for CD34 (lower left arrow) and oil-red

O staining (lower right arrow).
H&E = hematoxylin and eosin

clinical symptoms or masses that require surgical excision. However, this remains challeng-
ing because of its nonspecific radiologic findings.

In the previous report study, RMICT on CT may appear as a nonenhancing and hypoatten-
uating solid lesion of the renal medulla, as seen in soft-tissue tumors (3, 5, 6). The calcifica-
tion is rare (3, 6). However, in the present case, the tumor heterogeneously enhanced and
mimicked RCC. Furthermore, the tumor was endophytic, mainly located at the renal medul-
la, and extended into the renal pelvis when the size of the tumor increased (6). Thus, we
would expect to differentiate RMICT from other solid lesions including malignancy with lo-
cation, because RMICT originated from the interstitial cells of the medulla.

MRI may be helpful in differentiating benign lesions from other malignancies. RMICT is hy-
pointense on both TIWI and T2WTI because it is collagen rich with decreased cellularity (5).
However, the MRI findings in the present case were different from those previously noted. The
tumor was well-circumscribed and showed isointensity on TIWI and slight hyperintensity on
T2WTI with progressively heterogeneous enhancement. The MRI findings of clear cell RCC are
similar: isointense on TIWI and usually hyperintense on T2WI, but heterogeneous signal in-
tensity can be present with necrosis and hemorrhage (8, 9). As in the present case, clear cell
RCC shows heterogeneous enhancement because clear cell RCC is a hypervascular tumor (10).

Our case is interesting for two reasons. First, the imaging findings of our case are some-
what different from those of previously reported cases. Since our case was misdiagnosed as
the malignancy, we would like to emphasize to consider the RMICT as one of the differential
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diagnoses. Second, to the best of our knowledge, there have been only a few case reports of
RMICT characterized by both CT and MRI because of the difficulty in radiological detection
and lack of microscopic confirmation. Only a few studies have reported the MRI findings of
RMICT (5), and none of the previous studies depicted the MRI features using sequences with
dynamic contrast enhancement and diffusion-weighted imaging.

In conclusion, we have reported a case of RMICT with particular focus on imaging features.
To the best of our knowledge, the differential diagnosis of RMICT remains challenging. Thus,
radiologists should carefully review the imaging data regarding the renal mass and need to be
aware of and differentiate this entity from other renal lesions. We suggest that RMICT be in-

cluded in the differential diagnosis of a well-defined solid mass in the renal medulla.
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