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Abstract
As of the overlapping clinical, radiological, and histopathological 
characteristics, it can be difficult to distinguish between clear cell 
renal cell carcinoma (ccRCC) and MiT family translocation renal cell 
carcinoma (tRCC). We describe a 48-year-old man who presented 
with right flank pain and substantial weight loss. Imaging studies 
showed a large right renal mass with renal vein tumor thrombus. 
The histopathological examination was suggestive of ccRCC, but 
certain characteristics were suggestive of MiT family tRCC. Molec-
ular analysis could not be carried out because of the unavailability 
of the tests. Despite the complete surgical resection, the patient 
had rapid progression of disease with pulmonary and intracranial 
metastases.
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Introduction
Renal cell carcinoma (RCC) is a heterogeneous group 
of malignancies, with clear cell renal cell carcinoma 
(ccRCC) being the predominant form in adults.1,2 Con-
versely, MiT family translocation RCC (tRCC) is a rare 
condition, which was previously known by its occur-
rence in the pediatric and young adult populations but 
is now increasingly identified in adults.3-5,10 These 
malignancies result from chromosomal translocations 
involving MiT family transcription factors, such as TFE3 
or TFEB, leading to the formation of oncogenic fusion 
proteins.6-10

The most significant issue in the differential diagnosis 
of RCC is the marked morphological similarity between 
ccRCC and MiT family tRCC. Both of these malignancies 
can have clear or eosinophilic cytoplasm, nested or 
papillary architecture, and varying degrees of necrosis, 

making histopathological differentiation impractical. 
In such instances, molecular confirmation by fluores-
cence in situ hybridization (FISH) or next-generation 
sequencing (NGS) may be necessary but not always 
feasible.

Distinguishing these types of tumors accurately is of 
great clinical significance, as MiT family tRCC can ex-
hibit more aggressive clinical behavior. The current 
case report highlights the challenges of diagnosis in 
a high-grade renal malignancy that shares features of 
both ccRCC and MiT family tRCC, underscoring the lim-
itations of morphology alone in the diagnosis of malig-
nancies and the need for molecular analysis.

Case Presentation
The patient, who was 48 years of age at the time of ad-
mission and had been operating machinery at a manu-

Figure 1: Contrast-enhanced computed tomography (CT) images illustrating a locally advanced right renal cell 
carcinoma with extension into the renal vein and evidence of pulmonary metastases.

(A) Axial contrast-enhanced CT image showing a right-renal heterogeneously enhancing mass with associated 
renal vein tumor thrombus and suspected hepatic interface involvement.

(B) Coronal and axial CT images illustrating the craniocaudal extent of the renal mass and the renal vein tumor 
thrombus.

(C) Chest CT image demonstrating newly developed pulmonary metastatic nodules, including a right apical 
lesion measuring 8 mm, a left upper lobe nodule measuring 5 mm, and a right upper lobe nodule measuring 4 

mm.
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facturing unit for garments, sought treatment in early 
2024 with symptoms of intermittent dull and non-radi-
ating pain in the right flank. This was associated with 
loss of significant weight, estimated at 15 kilograms, in 
the preceding six months. Other associated complaints 
included lack of fever, night sweats, anorexia, hema-
turia, and changes in bowel habits. The patient was a 
known diabetic with no significant medical and/or sur-
gical history. Due to the constellation of symptoms and 
constitutional complaints along with flank discomfort 
in this healthy, middle-aged patient, there appeared to 
be a potential malignant pathologic process necessitat-
ing a complete diagnostic workup. On physical exam, 
there appeared to be a large, hard, and non-tender 
mass in the right flank region extending towards the 
midline consistent with a malignant renal mass.

Contrast-enhanced computed tomography scan of the 
abdomen showed a large and heterogeneously en-
hancing mass in the right kidney measuring approxi-

mately 15 cm in maximum diameter, along with tumor 
thrombus in the right renal vein. The mass showed loss 
of normal fat planes with surrounding hepatic surface. 
This made us suspect that there might be involvement 
of the liver. But there was no direct invasion. Addition-
ally, there were some newly appearing pulmonary-nod-
ules.

However, the baseline laboratory work, such as renal 
and liver function tests and serum electrolyte levels, 
was unremarkable. There were no overt biochemical 
changes of the paraneoplastic phenomenon, and the 
result can be attributed to the fact that renal cell car-
cinoma is commonly asymptomatic until it reaches an 
advanced stage. The patient subsequently underwent 
the right radical nephrectomy with venous thrombec-
tomy, which was completed without intraoperative 
complications. The gross and microscopic findings in 
the nephrectomy specimen were typical of clear cell 
renal cell carcinoma, ISUP Grade 3, with necrosis (Fig-

Figure 2: Histopathological and immunohistochemical features of the renal tumor.

(A) High-power photomicrograph (40×, hematoxylin and eosin) demonstrating nests of polygonal clear cells 
within a prominent vascular stroma.

(B) Immunohistochemistry showing strong nuclear PAX8 positivity, confirming renal epithelial origin.

(C) Carbonic anhydrase IX (CAIX) immunostaining displaying diffuse membranous expression, supporting clear 
cell morphology.

(D) CD10 immunostaining demonstrating apical membranous positivity in tumor cells.
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ure 2A). Nevertheless, there were some architectural 
and cytological features suggestive of MiT family tRCC. 
Immunohistochemical studies established the renal 
epithelial lineage, with intense nuclear reactivity for 
PAX8 and diffuse membranous labeling for Carbonic 
Anhydrase IX and CD10 (Figures 2B-D). There was no 
evidence of sarcomatoid or rhabdoid differentiation. 
Molecular confirmation by TFE3 or TFEB fluorescence 
in situ hybridization or immunohistochemistry was not 
possible on the original specimen, making diagnosis 
challenging. Although some architectural features sug-
gested MiT family translocation RCC, the presence of 
diffuse membranous CAIX and CD10 reactivity made 
clear cell renal cell carcinoma the most likely diagno-
sis. In the absence of molecular confirmation, these 
findings are best classified as ccRCC with overlapping 
morphologic patterns rather than MiT-tRCC.

Despite negative surgical margins, follow-up imaging at 
three months showed rapid progression of pulmonary 
metastases. Adjuvant radiotherapy was subsequently 
implemented.

Nine months post-nephrectomy, the patient had on-
set seizures. Magnetic Resonance Imaging of the brain 
revealed a temporoparietal mass, which was excised 
and found to be metastatic renal cell carcinoma on 
histopathological examination. Additionally, the imag-
ing revealed a recurrence in the bed post-nephrecto-
my. Since then, the patient has been found to bene-
fit optimum management through an integrated and 
multi-disciplinary team effort of urology, radiation 
oncology, neurosurgery, and medical oncology on a 
follow-up basis. Additionally, the patient is tolerating 
radiotherapy and is on close follow-up. The aggres-

sive clinical behavior of this disease, which presented 
early in the form of lung metastasis, central nervous 
system involvement, and a post-surgical recurrence, is 
a key determinant of the importance of a disciplined 
follow-through strategy in a patient with a significant 
risk of renal cell carcinoma.

Discussion
The current case brings into focus the challenges of 
diagnosis in distinguishing clear cell renal cell carcino-
ma from MiT family translocation renal cell carcinoma 
in adults. Table 1 shows how the current case fits into 
the spectrum of previously documented cases of MiT 
family RCC.

Correct subclassification of renal cell carcinoma has 
significant implications for treatment. Although clear 
cell RCC is generally treated with anti-angiogenic ther-
apy and checkpoint inhibitors, there is emerging evi-
dence that MiT family translocation RCC may have dif-
ferent therapeutic characteristics, such as sensitivity 
to mTOR pathway inhibitors. In the current case, the 
inability to make definitive subclassification limited the 
ability to provide specific systemic therapy. Although 
the patient had undergone complete surgical resec-
tion, the patient progressed rapidly with systemic dis-
ease, illustrating the aggressive course of high-grade 
renal malignancies of uncertain lineage. The current 
case illustrates the potential pitfalls of using morphol-
ogy alone, which not only may impair diagnostic accu-
racy but also may impact treatment decisions.

Notwithstanding the traditional description of MiT 
family tRCC in the pediatric and young adult popula-

Figure 3: Interval progression of pulmonary metastatic disease on serial computed tomography.

(A–B) Sequential axial chest CT images obtained three months apart demonstrate measurable growth of 
multiple metastatic lung nodules. The right apical lesion increased in size from 10 mm to 26 mm, while the left 

apical lesion enlarged from 4.5 mm to 15 mm. A subpleural nodule in the right basal region showed interval 
enlargement from 13 mm to 20 mm, and an additional 8-mm nodule became evident in the right medial basal 

segment. Metastatic lesions are indicated by light-blue arrows.
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Table 1. Comparative Clinicopathological-Profile of MiT-Family Translocation RCC: Present Case in Context 
of Published Literature

Parame-
ter

Present Case Qu et al., 
202211

Prachi & 
Aiyer, 

2021 12

Zhu et al., 
202213

Wang et 
al., 

202014

Bambury 
et al., 

201315

Ritter-
house et 

al., 
201416

Chow et 
al., 

202217

48-year-old/Male

Proteogenomic 
Series 

TFE3-tRCC  TFEB-
tRCC

Xp11.2 
RCC

MiT-RCC Melanotic 
Xp11 RCC

TFE3-tRCC

Age/Sex Median 34 
(range 5–73); 
female predomi-
nance 66 (%)

52 / Male 29 / Male 38 / Male 74 / 
Female; 
46 / Male; 
33 / 
Female

34 / 
Female

20 / Male

Initial 
Clinical 
Features

Flank pain with 
marked 
involuntary 
weight loss (~15 
kg)

Largely 
incidental 
detection; early 
stage in 57 (%)

Inciden-
tally 
discov-
ered renal 
mass

Pyrexia 
with 
incidental 
mass

Inciden-
tally 
detected 
lesion

Hematu-
ria, flank 
discom-
fort, or 
incidental

Incidental 
renal 
lesion

Hematu-
ria and 
flank pain

Tumor 
Dimen-
sions

Large mass (~15 
cm), locally 
advanced

Wide size 
distribution 
(1.5–12 cm)

Not 
specified

-3.5 cm -2.4 cm Variable 
(2.6–9 cm)

Not 
specified

4.9 cm

Morpho-
logical 
Pattern

Clear cell–like 
morphology 
(ISUP grade 3) 
with features 
suspicious for 
MiT-tRCC

TFE3 (73 %) and 
TFEB (6 %) 
fusion tumors; 
ISUP grades 2–3

Papillary/
alveolar 
growth; 
TFE3 IHC 
positive

Nested 
architec-
ture with 
clear 
cyto-
plasm; 
TFEB IHC 
positive

Papillary 
pattern 
with 
psammo-
ma 
bodies; 
TFE3 
positive

Heteroge-
neous 
architec-
tural 
patterns

Melanotic 
differenti-
ation with 
sar-
coid-like 
reaction

Mixed 
papillary 
and solid 
nested 
architec-
ture

Molecu-
lar / 
Ancillary 
Confir-
mation

Definitive 
molecular 
testing unavail-
able

Fusion confirma-
tion by FISH or 
NGS in 79 (%)

TFE3 IHC 
positive

TFEB IHC 
positive

TFE3 
rear-
range-
ment 
confirmed 
by FISH

TFE3/TFEB 
IHC 
positive

TFE3 
rear-
range-
ment by 
FISH

TFE3 IHC 
positive

Metastat-
ic 
Behavior 
/ 
Recur-
rence

Early pulmonary 
metastasis (3 
mo), intracranial 
spread (9 mo), 
locoregional 
relapse

Advanced 
disease (stage 
III/IV) in 42 (%) at 
diagnosis

No 
metastat-
ic disease 
reported

No 
recur-
rence at 
8-month 
follow-up

Dis-
ease-free 
at 1 year

Lung 
metasta-
sis in one 
reported 
case

No 
recur-
rence at 
22 
months

No 
recur-
rence at 2 
years

Thera-
peutic 
Approach

Radical nephrec-
tomy followed by 
radiotherapy; 
recurrence 
managed by 
MDT

Surgical 
resection ± 
mTOR-based 
systemic 
therapy

Radical 
nephrec-
tomy

Radical 
nephrec-
tomy

Partial 
nephrec-
tomy

Nephrec-
tomy; 
sunitinib 
for 
metastat-
ic disease

Partial 
nephrec-
tomy

Robotic 
nephro-
ureterec-
tomy

Clinical 
Outcome

Aggressive 
course with 
rapid progres-
sion

GP1 proteog-
enomic subtype 
associated with 
inferior PFS

Outcome 
not 
detailed

Favorable Favorable Variable, 
depen-
dent on 
disease 
extent

Favorable Favorable

Disclaimer: Cases included for comparison demonstrate the clinicopathologic spectrum of MiT family RCC; how-
ever, molecular confirmation status and tumor biology vary across reports. Abbreviations: mo = months; MDT = 
multidisciplinary team; ISUP = International Society of Urological Pathology; RCC = renal cell carcinoma; tRCC = 
translocation renal cell carcinoma; IHC = immunohistochemistry; FISH = fluorescence in situ hybridization; NGS = 
next-generation sequencing; PFS = progression-free survival.
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tions, there is an increasing recognition of adult-on-
set disease, which may potentially have an aggressive 
course.11,15,16 In this regard, the age of our patient 
(48 years) considered exclusionary but rather reflective 
of the expanding demographic spectrum of this entity 
This is particularly important from a clinical perspec-
tive, as the delayed evaluation of tRCC in adults may 
potentially lead to diagnostic ambiguity.

Histologically, the tumor had high-grade character-
istics, including necrosis and clear to eosinophilic cy-
toplasm, which was largely indistinguishable from 
conventional ccRCC. Without the aid of molecular con-
firmation, such as TFE3 or TFEB rearrangement stud-
ies, it was not possible to make a definitive diagnosis. 
This is particularly a problem in the real-world setting, 
especially in institutions that lack ready access to ad-
vanced molecular studies.11,14,15

Comparison with published cases shows a high degree 
of heterogeneity in disease course. While some cases 
have been reported to have indolent disease courses 
after surgical treatment,13,14,17 others have shown 
aggressive metastatic disease, particularly in adults.15 
In the current case, aggressive pulmonary metastases 
followed by central nervous system involvement put 
the patient at the aggressive end of the spectrum of re-
ported cases. Brain metastases, although rare in tRCC 
and occurring in less than 5% of cases, are known to be 
associated with poor prognosis and were a hallmark of 
disease progression in the current patient.16

Recent proteogenomic studies have indicated that 
molecular subtypes of MiT family RCC may explain 
differences in tumor behavior. Qu et al. have identi-
fied a proteogenomic subtype characterized by defec-
tive DNA repair signatures and poor progression-free 
survival.11 Although such molecular changes cannot 
be verified in the current case, they provide a biolog-
ically plausible explanation for the aggressive disease 
course.

From a treatment perspective, the primary approach to 
localized disease has remained surgical excision.13,17 
Nonetheless, the management of advanced or meta-
static tRCC has remained inconsistent. Although mTOR 
inhibitors have traditionally been investigated in this 
context,15 recent information suggests that immune 
checkpoint inhibitors may have a role in the treatment 
of non-clear cell RCC, including those with transloca-
tion-associated pathologies. Although the current ev-
idence is limited, these observations underscore the 
dynamic nature of the treatment paradigm.

Conclusion
This case highlights the challenges of diagnosis in renal 
tumors that exhibit overlapping morphological char-
acteristics of ccRCC and MiT family translocation RCC. 
Without molecular validation, precise subtyping is diffi-
cult, especially when the clinical behavior is aggressive. 

The case highlights the need for molecular analysis in 
diagnostically challenging renal tumors and the impor-
tance of a multi-modal, multi-disciplinary approach 
in managing high-risk disease. It is clear that better 
access to molecular testing will be critical in refining 
classification and improving outcomes in this diverse 
group of renal malignancies.

Informed Consent
Written informed consent was obtained from the pa-
tient for publication of this case report and accompany-
ing images. Ethical approval for publication was grant-
ed by the Institutional Review Board (IRB) of Pakistan 
Kidney and Liver Institute and Research Center (PKLI & 
RC), Lahore (IRB Reference No: PKLI-IRB/AP/00592025)
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