Okrési et al. Journal of Medical Case Reports (2025) 19:116 JO urna | Of
https://doi.org/10.1186/513256-025-05154-w .
Medical Case Reports

: : ®
Liver metastasis from a chromophobe renal =

cell carcinoma 18 years after initial diagnosis:
a case report
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Abstract

Background Chromophobe renal cell carcinoma is a rare histological subtype, accounting for only 5-6% of renal cell
carcinoma cases. It exhibits low aggressiveness and has an overall favorable prognosis with a very low risk of develop-
ing metastatic disease. Genetic syndromes such as Birt—-Hogg—-Dubbé may be associated with this renal cell carci-
noma subtype. Owing to limited clinical data, therapeutic regimens for advanced chromophobe renal cell carcinoma
are often extrapolated from treatment protocols for clear cell renal cell carcinoma or studies combining several non-
clear cell renal cell carcinoma types.

Case presentation We report a case of a 54-year-old Austrian male patient presenting with metastatic liver disease
from chromophobe renal cell carcinoma, confirmed by biopsy, 18 years after the initial diagnosis of a non-metasta-
sized, grade 2, pNO, pT2 tumor with RO resection. The patient underwent regular follow-up examinations and had
no clinical symptoms at the time of recurrent disease diagnosis. Family history for genetic syndromes was negative.
The multidisciplinary tumor board decided to treat the patient with a novel first-line palliative therapy using com-
bined immuno-/tyrosine kinase therapy with pembrolizumab/lenvatinib. A multiphasic computed tomography scan
performed 3 months after initiation of therapy showed a complete response.

Conclusion Although chromophobe renal cell carcinoma typically has excellent progression-free survival

and overall survival rates in localized disease, those patients with larger tumors or those with sarcomatous features,
as well as PT53 mutations, seem to have worse outcomes due to metastatic development. This case report affirms
that patients with chromophobe renal cell carcinoma exhibiting these risk factors should undergo closer and long-
term follow-up after curative surgery.
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Introduction
Chromophobe renal cell carcinoma (chRCC) is the third
most common type of renal cell carcinoma according
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types on the basis of their morphological heterogene-
ity and proportion of cells [2, 5]. This consists of type 1
and type 2 cellular elements, with type 1 showing a small
and moderately granular cytoplasm and type 2 contain-
ing abundant eosinophilic cytoplasm that is denser at the
periphery of the cell. Most chRCC cases are sporadic [6].

Patients with germline mutations in the PTEN gene
are at increased risk of developing chromophobe-like or
oncocytoma-like neoplasms, characterized as Cowden
syndrome (CS). Patients with CS exhibit hallmark fea-
tures, including macrocephaly and distinctive derma-
tologic manifestations, such as acral keratosis and facial
trichilemmomas, alongside the formation of multiple
hamartomas. The condition also increases the risk for
breast, endometrial, and thyroid cancers. In addition,
genitourinary cancers, specifically kidney cancer, are
considered one of the diagnostic criteria attributed to
CS. While Shuch et al. report a low incidence of RCC
in patients with CS, these individuals face a>30-fold
increased risk of developing kidney cancer [7]. Other
hereditary cancer syndromes linked to RCC include
Birt-Hogg—Dubbeé syndrome (BHD), characterized by an
autosomal dominant predisposition to multiple fibrofol-
liculomas on the face, lung cysts, and colorectal tumors;
and Von Hippel-Lindau disease (VHL), associated with
a over 70% lifetime risk of developing retinal and central
nervous system hemangioblastomas. The RCC histologi-
cal subtypes often seen in BHD include chromophobe
and oncocytic features, while for VHL-associated RCC,
this manifests as the clear cell renal cell carcinoma
(ccRCC) subtype [8].

Chromosomal abnormalities, such as losing chromo-
somes 1, 2, 6, 10, 13, 17, and 21, are also associated with
chRCC [8]. The chromosome abnormalities in chromo-
somes 1, 2, 6, 10, 13, and 17 are more common in the
classical type of chromophobe RCC than in the eosino-
philic type, indicating that this type has more chromo-
some instability [9]. Gaining copies of chromosomes
4,7, 11, 12, 14q, and 18q may also be observed in chro-
mophobe RCC [10]. In addition, a mutation in the short
arm of chromosome 7 is associated with loss of the
mTOR gene, a tumor suppressor and activator of C-KIT.
Although germline mutations of the PTEN gene are the
most common gene alteration in chromophobe RCC,
a low incidence of somatic mutations of TP53 has been
observed in this type of renal cancer. Other genes that
are frequently mutated in chromophobe RCC include
FAAH2, PDHB, PDXDI1, ZNF765, PRKAG2, ARIDIA,
and ABHD3 [11]. In immunohistochemistry, tumor cells
in chRCC are diffusely positive for CD117 (C-KIT) and
CK7 [2].

The gold-standard treatment for localized chRCC
(stages I-III) is surgery without the need for adjuvant
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therapy, while advanced stage IV disease requires cytore-
ductive nephrectomy with additional systemic ther-
apy [2]. Compared with clear cell renal cell carcinoma
(ccRCC), chRCC has an overall better recurrence-free
survival (RFS) and overall survival (OS) owing to its dis-
tinct biological characteristics, including chromosomal
aneuploidy. TP53 mutations in chRCC seem to be asso-
ciated with a more aggressive chromophobe phenotype
[2, 5]. Advanced stage (T3 or T4), larger tumor size, and
sarcomatous differentiation negatively affect RES and OS
[12].

Owing to the low incidence of the chromophobe sub-
type of RCC, first-line systemic treatments for chRCC
are derived from ccRCC protocols or subgroup analy-
sis, as noted by Garje et al., and outlined in the ESMO
clinical Practice Guidelines by Escudier et al. [2, 13].
Recently, the use of non-chemotherapy regimens in the
CLEAR trial have shown efficacy as first-line treatments
in ccRCC [14, 15].

Case presentation

We report the case of a 54-year-old Austrian male with
liver metastasis 18 years after radical nephrectomy and
adrenalectomy for non-metastasized chRCC, without
any associated genetic syndrome. In 2005, our patient
presented with left upper quadrant pain. An ultrasound
revealed a large mass on the left kidney, suspicious of
renal cell carcinoma. A multiphasic computed tomogra-
phy (CT) of the kidneys, and a staging CT of the chest,
confirmed a 15 cm left renal parenchymal tumor without
renal vein involvement or evidence of extracapsular or
metastatic disease. Following the diagnosis, the patient
underwent radical left-sided nephrectomy and adre-
nalectomy. Histopathology confirmed a compact chro-
mophobe renal cell carcinoma G2, infiltrating the renal
pelvis but sparing the ureter and left renal vein, staged
as pT2 RO. No sarcomatous changes were noted, and no
referral to the epithelial-mesenchymal transition.

The patient received annual outpatient follow-up.
In 2023, suspicious liver lesions were reported on
abdominal CT, which were further evaluated by dedi-
cated magnetic resonance imaging (MRI) of the liver.
Contrast-enhanced MRI, using a liver specific agent
(10 ml gadoxetate disodium), depicted multiple liver
lesions up to 2 c¢cm, predominantly in the right liver
lobe. For example, T2 weighted half-Fourier acquisition
single-shot turbo spin-echo fat-suppressed (HASTE
FS) imaging showed a 2 cm hyperintense lesion in liver
segment VII (Fig. 1A), with signal loss on T1-VIBE
Dixon Opp-phase images (Fig. 1B), and a high signal
on diffusion-weighted images with the correspond-
ing apparent diffusion coefficient map (ADC-map)
(Fig. 1C, D). Unfortunately, due to signal artifacts, the
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Fig. 1 Axial T2 half-Fourier acquisition single-shot turbo spin-echo fat-suppressed image (blue arrow shows a hyperintense lesion in the right liver
lobe) (A), T1-VIBE Dixon Opp-phase image (B), diffusion-weighted image B800 (C), and apparent diffusion coefficient (D)

diffusion coefficient maps could not be adequately cor-
related, but it was possible to outline a corresponding
signal without diffusion restriction. After intravenous
contrast injection the lesion showed a slight enhance-
ment with wash-out on the delayed phase (Fig. 2A-D;
blue arrow on D corresponding with A—C). Besides the
liver, there were no other organs involved. The patient
underwent CT-guided liver biopsy, confirming metas-
tases from a renal cell carcinoma of the chromophobe
subtype with an epithelial-mesenchymal transition
index Ki-67 of 5-10%.

Immunohistochemical analysis showed positive reac-
tions with CK7, C-KIT, PAXS, and CD10; and negative
reactions with vimentin and racemase. Germline muta-
tions in PTEN and TP53, along with other gene muta-
tions, were not investigated.

The case was discussed in an interdisciplinary team
meeting, and the patient received first-line palliative
therapy with pembrolizumab and lenvatinib [14], which
was initiated in October 2023. In January 2024, follow-up
abdominal CT showed no liver lesions, indicating com-
plete remission (Fig. 3). On chest and abdomen CT there
was no evidence of other distant metastases.

Discussion

Chromophobe renal cell carcinomas (chRCC) is a rare
histological subtype, accounting for only 5-6% of RCC
cases. It exhibits low aggressiveness and has an overall
favorable prognosis with a very low risk of developing
metastatic disease [3, 4]. A small percentage of chRCC
exhibit sarcomatous growth, with the epithelial-mes-
enchymal transition estimated at 2—8%, reaching 26% in
metastatic disease [16]. Identifying those patients with an
increased risk of disease progression can be done using
the two-tiered tumor grading system proposed by Ohashi
et al., based on the presence of sarcomatoid differentia-
tion and tumor necrosis [17].

Recent studies highlight additional morphological
heterogeneity, including pigmented/adenomatoid, mul-
ticystic, neuroendocrine, and papillary features [16]. Nev-
ertheless, chRCC has a favorable outcome, with reported
10-year survival rates between 80% and 90% [16, 18], and
a mean age at diagnosis around 58-60 years, with slight
female predilection [3, 12]. The main prognostic factors
for metastatic development include tumor size and the
presence of a sarcomatous morphology, with the liver,
lungs, and retroperitoneal lymph nodes being the most
common metastatic sites [3, 12, 16]. ChRCC can also be
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Fig. 2 Axial contrast-enhanced T1-VIBE Dixon: 28 seconds (A), 60 seconds (B), 3 minutes (C), and 20 minutes (D). Blue arrow on D shows a liver
lesion with contrast washout in the delayed phase, corresponding with A-C

Fig. 3 Axial computed tomography image post-intravenous contrast, arterial phase; at time of diagnosis (A) and after immune therapy (B)



Okrési et al. Journal of Medical Case Reports (2025) 19:116

associated with genetic syndromes, such as BAP1 tumor
predisposition syndrome, hereditary paraganglioma/phe-
ochromocytoma (PGL/PCC) syndrome, Cowden syn-
drome, tuberous sclerosis, and Birt—-Hogg—Dubbé (BHD)
syndrome; an autosomal dominant syndrome with muta-
tions of the tumor suppressor folliculin gene (FLCN) that
regulates angiogenesis and tumor growth [2, 3].

In our case, the patient was diagnosed at age 36 years
with a pT2 staged tumor and no known genetic predis-
positions. The early stage diagnosis, and subsequent radi-
cal nephrectomy with an RO resection, offered a favorable
prognosis for developing metastatic disease; nevertheless,
the large tumor size should be taken into consideration,
adding a considerable risk factor for further planning
and follow-up. Although there is missing evidence for
influencing the outcomes of early and advanced RCC for
any follow-up scheme, long-term follow-up is common
[13]. The recommended time interval for CT follow-up,
depending on risk factors, is 3—6 months in high-risk
patients for the first 2 years, while a yearly interval is suf-
ficient in low-risk patients [13]. For metastatic disease,
2- to 4-month follow-ups during systemic therapy is sug-
gested [13]. In a retrospective cohort study conducted by
Dabestani et al. on long-term follow-up for initially local-
ized ccRCC (RECUR database, 2019), the data suggested
an age- and risk score-dependent follow-up [19]. Accord-
ing to a single-centered cohort study by Casuscelli et al.
[12], involving 496 patients diagnosed with chRCC and
follow-up times up to 25.2 years, the 10-year RFS was
91.7% and the 10-year OS was 82.1% [12]. When corre-
lating our case with the estimates for OS in the study by
Casuscelli et al., the percentage of surviving subjects at
18-year follow-up was 3.6%.

Treatment options for metastatic chRCC are limited
by insufficient clinical data. Current treatment strategies
rely on small prospective studies and subgroup analyses,
primarily focusing on testing tyrosine kinase inhibitors
(TKI) or mTOR inhibitors, where Armstrong et al. dem-
onstrated an improvement of progression-free survival in
patients with metastatic non-ccRCC treated with suni-
tinib compared with everolimus; however, there was a
better PFS for the chRCC cohort with everolimus [2, 20].
The benefit from mTOR inhibitors is linked to mutations
on chromosome 7, which lead to a loss of the folliculin
gene and upregulation of mTOR [21]. The recommended
first-line systemic treatments for non-ccRCC are suni-
tinib and everolimus, alongside pazopanib, which is an
oral multi-targeted receptor kinase inhibitor [13]. Pazo-
panib showed efficacy in treating metastatic non-ccRCC
in two separate studies [22, 23]. Some data suggest sen-
sitivity to immune checkpoint inhibitors for sarcomatoid
tumors with poor-risk features [13]. In a more recent
study, the CLEAR trial demonstrated the efficacy of
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combining a tyrosine kinase inhibitor, affecting multiple
receptors (lenvatinib), with an immune checkpoint inhib-
itor acting against PD-L1 (pembrolizumab) showed sig-
nificantly longer survival compared with sunitinib alone;
nevertheless, the study focused on patients with ccRCC
[14, 15].

Research on the tumor microenvironment (TME) of
RCC has focused on uncovering the mechanisms of its
pathogenesis. Despite some success with immune check-
point inhibitors in treating RCC, our understanding of
immune response and dysregulation in RCC remains
incomplete [24]. Different histologic subtypes of RCC
exhibit distinct immune microenvironments, for exam-
ple, ccRCC shows the highest degree of immune infiltra-
tion, while chRCC is linked with increased T;;17 gene
signatures [25]. As stated by the National Cancer Insti-
tute, results from genome testing indicate that structural
rearrangements of the TERT gene promoter, which regu-
lates telomerase (the chromosome elongation enzyme),
may drive this cancer. In addition, the host microbiome
could influence immune response to RCC. A phase 1
randomized trial by Dizman et al. found that adding
CBMS588, a bifidogenic bacterial product, to nivolumab
and ipilimumab in patients with metastatic RCC signifi-
cantly improved PFS (12.7 months versus 2.5 months)
without adding toxicity [26]. Considering the aspects of
the tumor microenvironment, underlying genetic altera-
tions, and possible influence of the host microbiome, it
is plausible that some of these factors, although not spe-
cifically investigated in this case, may have contributed to
the delayed onset of the metastatic progression observed.

Effective therapy regimens for metastatic chRCC are
crucial, particularly given its rarity. We would like to
emphasize the importance of enrolling this particular
group of patients in transnational databases and stand-
ardized clinical trials, with focus on immunohistochemi-
cal and molecular pathology features, as well as genome
sequencing and TME.

Conclusion

Despite the low malignant potential of chRCC, patients
can develop late metastatic disease; in our case, even
with localized tumor stage at diagnosis followed by
surgery. More importance should be given to their
histological appearance, with focus on sarcomatoid
differentiation and necrosis, as well as chromosomal
alterations and molecular pathways. Therefore, identi-
fying individual molecular markers can be considered
the main goal for characterizing the heterogeneous
phenotype of chRCC to ensure the correct treatment
approach, as a stepping-stone for personalized medi-
cine. It is highly recommended to consider risk factors
when establishing follow-up schemes and to maintain
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regular CT or MRI follow-up for early detection and
treatment, especially in low-risk patients with chRCC,
even after a long disease-free interval, thereby poten-
tially increasing overall survival.
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