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Chromophobe renal cell carcinoma (RCC) is a 
rare histological subtype, accounting for approxi-
mately 5—10% of all RCC [1, 2]. In contrast to the 
more common clear cell carcinoma, chromophobe 
RCC is usually characterized by the less aggressive 
course, lower metastasis rate, and better survival 
prognosis [3, 4]. In this regard, organ-sparing 
treatment in patients with localized forms of chro-
mophobe RCC is appropriate and effective [1, 5]. 
However, in rare cases, chromophobe RCC is ca-
pable of an aggressive clinical course with the de-
velopment of distant metastases that poses signif-
icant challenges for clinicians in choosing the op-

timal treatment tactics [6]. Among all cases of 
chromophobe RCC, metachronous metastases 
are detected in 5—6% of patients [7], and chron-
ologically they can manifest themselves even 
18 years after the initial radical treatment [8]. In 
such situations, radical surgery of metastatic foci 
may be considered as a potentially radical curati
ve approach, especially in the absence of syste
mic progression.

Our paper aims to present a clinical case of mul-
tifocal metastatic progression in the perirenal adi-
pose tissue of chromophobe RCC after primary 
laparoscopic partial nephrectomy, with successful 
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We present a case of stage I chromophobe renal cell carcinoma, which initially was treated with laparoscopic partial 
nephrectomy, and four years later progressed to multifocal metastatic nodules in the perirenal adipose capsule without 
local recurrence in the kidney itself. The curative approach included the surgical complete removal of perirenal adipose 
tissue with adjuvant pembrolizumab. We discuss the molecular and genetic peculiarities of chromophobe renal cell car-
cinoma as applied to the diagnosis and a rationale for adjuvant pembrolizumab. 
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subsequent use of radical surgical treatment with 
adjuvant immunotherapy, to provide a generalized 
description of the molecular genetic features of 
chromophobe RCC and approaches to adjuvant 
treatment.

The report describes the clinical case of a patient 
treated in the Center for Urology and Urological 
Oncology of the Feofania Clinical Hospital. Writ-
ten informed consent for publication of this clinical 
case and accompanying images was obtained from 
the patient.

The patient X., 70 years old, in satisfactory so-
matic condition, ECOG = 0, without any complaints 
about the urinary system, during a regular check-up 
study, was diagnosed with a kidney tumor. The CT 
of the thorax, abdomen, and pelvis with intravenous 
contrast enhancement (10/26/2020) yielded a clear-
ly demarcated hypervascular mass of the left kid-
ney, 3 cm in diameter along the lateral contour of 
the upper pole, 50% extrarenal location, nephro-
metric index RENAL Score = 6p, and radiological 
staging cT1N0M0.

On 11/04/2020, a radical operation was per-
formed — a laparoscopic partial nephrectomy.

Pathology report: Morphological picture in fa-
vor of chromophobe RCC (Fig. 1), resection mar-
gins in the kidney tissue without signs of tumor 
growth: pR0.

After the surgery, the patient underwent regu-
lar MRI of the abdomen, and CT of the chest and 
abdomen examination every 6 months; no signs 
of local recurrence or progression of cancer were 
detected. The last CT screening with intravenous 
contrast enhancement on 08/11/2024 (4 years af-
ter laparoscopic left partial nephrectomy) re-
vealed the appearance of enlarged paranephric 
lymph nodes on the left — a probable sign of pro-
gression of the oncological disease. No signs of 
tumor recurrence were detected in the left kidney 
itself (Fig. 2). 

Tumor markers (total PSA, AFP, CA-19-9, CEA, 
CA 72-4) were within the reference values.

On 11/23/2024, according to the decision of the 
cancer treatment board, the patient underwent 
surgery: laparotomy, intraoperative biopsy of the 
perirenal adipose tissue metastasis, and the re-
moval of all perirenal tissue. The express intraop-
erative pathology study revealed two fragments of 
fatty tissue with 6 foci of chromophobe carcino-
ma growth.

In the postoperative period, according to the de-
cision of the cancer treatment board, the patient 
received intravenous injections of pembrolizumab 
200 mg every three weeks.

A control intravenous contrast-enhanced CT 
study of the chest, abdomen, and pelvis conducted 
on 05/01/2025 and 10/10/2025 showed neither re-
currence nor metastatic progression of cancer. 
The cancer treatment board recommended that 
the patient continue pembrolizumab in a mono-
therapy regimen over one postoperative year, with 
CT control every 3 months during the postopera-
tive year.

Being so far one year on the postoperative fol-
low-up with postoperative immunotherapy, the pa-
tient has no signs of either local recurrence or met-
astatic progression. The general health condition is 
assessed as satisfactory, and his diagnosis is as fol-
lows: Chromophobe RCC of the left kidney pT-
1N0M0. Status after surgical treatment: Laparo-
scopic partial nephrectomy on the left, pR0 
(04.11.2020). Prolongatio morbi: Multiple metasta-
ses in the perirenal adipose tissue. Status after sur-
gical treatment: Laparotomy. Biopsy of the perire-
nal adipose tissue metastasis. Removal of all peri-
renal adipose tissue (23.11.2024). Status after 12 
courses of Pemrolizumab in monotherapy regimen. 
Stabilization of the process according to CT data 
from 10.10.25. ECOG 0.

The results of the microscopic examination of 
the tumor of the left kidney removed in 2020, are 
presented in Fig. 1.

Immunohistochemical (IHC) study was per-
formed, which demonstrated the following results 
(Figs. 3—7): Ki-67(SP6) — focal expression up to 
3%; Keratin 7 Ab-2(Clone OV-TL 12/30) — posi-
tive expression; Keratin 20 Ab-1(Ks20.8) — nega-

Fig. 1. Microscopy of removed chromophobe RCC, 
hematoxylin-eosin staining, ×100
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tive expression; CD10 (CD10/CALLA (Neutral 
Endopeptidase) Ab-2) (56C6) — negative expres-
sion; CD117/c-Kit / SCF-Receptor — positive ex-
pression; P 504S/AMACR(Clone 13H4) — nega-
tive expression; CD15 Ab-3 (MMA) — negative 
expression; Cadherin E/ E-Cadherin (Ep700Y) — 
positive expression; and Dog-1 (1.1) — focal posi-
tive expression.

Based on the immunohistochemical study, the 
diagnosis was made: ChromophobeRCC.

After the second surgery in 2024, the pathologi-
cal examination of the removed perirenal adipose 
tissue revealed fat with 10 foci of chromophobe 
RCC growth, sizing from 0.2 cm to 1.3 cm, R0.

An IHC study was performed on 11/28/2024, 
which showed the following results: anti-vimentin 
DAKO, clone V9: negative reaction in tumor cells; 
CD117, c-kit DAKO, clone CD117: c-kit-positive re-
action in tumor cells; alpha-methylacyl-CoA race-
mase (AMACR, p504s) DAKO, clone 13H4: positive 
reaction in part of tumor cells; cytokeratin 7 DAKO, 
clone OV-TL 12/30: positive reaction in tumor cells. 
IHC conclusion: morphological picture and immu-
nophenotype correspond to the growth of chromo-
phobe carcinoma (CK7+, CD117+, vimentin –).

Pathological histological conclusion: Secondary 
growth of chromophobe carcinoma (ICD-O coding 
8317/6 Chromophobe cell renal carcinoma).

The mainstay of treatment for chromophobe 
RCC diagnosed at stages I—III is surgery [1]. Al-
though adjuvant therapy is not clinically beneficial 
in these patients [9], systemic therapies such as ty-
rosine kinase inhibitors, antiangiogenic inhibitors, 

and immune checkpoint inhibitors have been 
shown to be of palliative benefit in cases of ad-
vanced or recurrent chromophobe RCC [10]. Al-
though chromophobe RCC is usually less aggres-
sive than clear cell RCC, a subset of patients may 
develop metastatic disease, which is currently re-
ported in 5—6% of patients with this type of RCC 
[7]. The most common sites of metastasis are the 
lungs, bones, and regional or distant lymph nodes 
[11—13]. Liver metastases in chromophobe RCC 
are less common, mainly in later stages or with 
multifocal lesions [12], but isolated liver metastases 
have been reported up to 18 years after primary 
radical treatment [8].

A few clinical cases also describe metastases to 
the brain, skin, skeletal muscle, and endocrine or-
gans (adrenal glands, thyroid), suggesting the pos-
sibility of atypical disease spread [1, 14].

In our clinical observation, metastases were found 
in the perirenal adipose tissue without involvement 
of other organs, which is consistent with the rare pat-
tern of metastasis for this subtype of RCC.

The diagnosis of both chromophobe RCC and 
its metastases is based on morphological features 
and is confirmed by IHC markers that allow it to 
be differentiated from the other subtypes of RCC 
(especially, clear cell and oncocytic) [7, 13, 15].

The main IHC markers used to confirm or ex-
clude the diagnosis of chromophobe RCC are listed 
in Table 1.

When performing differential diagnosis, the fol-
lowing aspects should be considered: Oncocytoma 
may also be positive for CD117, but negative for 

Fig. 2. CT scan of the abdominal cavity of patient X., 08/11/2024, which reveals a multifocal 
tumor lesion of the perirenal adipose tissue on the left, without signs of recurrence in the left 
kidney itself
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CK7, or positive only focally; clear cell RCC is CK7 
negative, CAIX positive, and CD10 positive.

From a molecular genetic perspective, chromo-
phobe RCC has a unique genomic profile, which 
distinguishes it from the other subtypes of RCC. 
The most characteristic feature of chromophobe 
RCC is a multiple chromosomal loss of whole or 
parts of chromosomes. The losses of chromo-
somes 1, 2, 6, 10, 13, 17, and 21 are most com-
monly detected. Unlike the clear cell type, muta-
tions in the VHL gene are rarely observed in chro-
mophobe RCC, but abnormalities in other tumor 
suppressor genes, including TP53 and PTEN, are 
possible. In some cases, mutations in the TSC1, 
MTOR, and FLCN genes, which are involved in 
regulation of cell growth and metabolism, are also 
detected, which may have clinical significance 
when prescribing targeted therapy [16].

In addition, chromophobe RCC is associated 
with a specific immune microenvironment with 
low T-cell infiltration, which partly explains its 
poor immunogenicity and limited sensitivity to im-
munotherapy. Therefore, the study of the molecular 
profile of chromophobe RCC is of key importance 

for personalized therapy selection and disease 
prognosis. Table 2 presents the main genetic fea-
tures of chromophobe RCC [3, 4, 7].

Since the rate of progression of chromophobe 
RCC is usually slow, in the presence of isolated me-
tastases, a radical approach to treatment may be 
justified, in particular, the surgical removal of met-
astatic foci [8]. The accumulation of data on such 
clinical cases will contribute to a deeper under-
standing of tumor biology and improve clinical de-
cisions. In contrast to the considerable amount of 
knowledge regarding the treatment of metastatic 

Fig. 7. Microscopy of removed chromophobe RCC; E‑cad
herin staining, ×100

Fig. 3. Microscopy of removed chromophobe RCC; AM-
ACR staining, ×100

Fig. 5. Microscopy of removed chromophobe RCC; CD117 
staining, ×100

Fig. 4. Microscopy of removed chromophobe RCC; CD10 
staining, ×100

Fig. 6. Microscopy of removed chromophobe RCC; CK7 
staining, ×100
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clear cell RCC, the treatment of metastatic chromo-
phobe RCC lacks studies that would include large 
groups of patients. Therefore, we can currently ob-
serve examples of successful treatment within iso-
lated cases. To date, Zhang et al. [10] have reported 
on a successful control of the metastatic progres-

sion of chromophobe RCC for 5 years in a 54-year-
old woman with stage pT1bN0M0 RCC after lapa-
roscopic radical nephrectomy, in whom lung me-
tastases were diagnosed 4 years after surgery, which 
regressed on sunitinib as monotherapy. After 3 
years, progression was detected in the lungs and 

Table 1. Positive and negative IHC markers for confirming  
or excluding the diagnosis of chromophobe RCC

Positive markers (typical for chromophobe RCC)

Marker Status Comments

CK7 Positive (diffuse) One of the most sensitive markers for chromophobe RCC, usually 
diffusely positive

CD117 (c-Kit) Positive Clear membranous expression; also positive in oncocytoma
E-cadherin Positive Useful for differentiating from clear cell RCC
Parvalbumin Positive Characteristic of chromophobe RCC, not expressed in clear cell 

RCC
Negative markers (unlike clear cell RCC)

CD10 Negative or focally positive Usually negative in chromophobe RCC; positive in clear cell RCC
CAIX (Carbonic 
Anhydrase IX)

Negative or mosaic Differential marker, in clear cell RCC — diffusely positive

Vimentin Negative Usually positive in clear cell RCC
RCC marker Negative Specific for clear cell RCC

Table 2. Main genetic features of chromophobe renal cell carcinoma

Gene/Chromosome Type of change Comment

Chromosome 1 Chromosome loss Loss of an entire chromosome is often observed

Chromosome 2 Chromosome loss Loss is associated with dysregulation of cell growth

Chromosome 6 Chromosome loss Typical for chromophobe RCC, possible diagnostic value

Chromosome 10 Chromosome loss Often lost in this form of carcinoma

Chromosome 13 Chromosome loss Disruption of suppressor genes

Chromosome 17 Chromosome loss Loss leads to changes in cell cycle checkpoints

Chromosome 21 Chromosome loss Less common, occurs in some cases

TP53 Mutation/inactivation One of the most common genetic defects with an aggressive 
course

PTEN Mutation/inactivation Loss promotes tumor cell proliferation

TSC1 Mutation Regulates the mTOR pathway, a potential target for targeted 
therapy

MTOR Mutation Mutations activate cell growth

FLCN Mutation Mutations may indicate the presence of Birt-Hogg-Dubé  
syndrome

VHL Rare or absent mutation Typical mutation for the clear cell form, not characteristic  
of chromophobe RCC
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bones, which are currently successfully in remis-
sion while receiving the immunotherapeutic drug 
sintilimab with the targeted drug axitinib.

In our clinical observations, we have proved that 
the surgical tactic is capable of achieving a radical 
solution to chromophobic RCC that has metasta-
sized in the perirenal adipose tissue.

The question of the appropriateness of prescrib-
ing pembrolizumab (a humanized monoclonal an-
tibody to the PD-1 receptor) after removal of chro-
mophobe RCC metastases, like in our clinical case, 
is very important and requires a careful individual 
approach taking into account the following factors:

1. Chromophobe RCC has low immune infiltra-
tion, low PD-L1 expression, and low mutational 
burden. All of these suggest limited sensitivity to 
immunotherapy, particularly pembrolizumab.

2. The pivotal trials (KEYNOTE-427, Check-
Mate 9ER) focused primarily on the clear cell sub-
type or included only a limited number of patients 
with chromophobe RCC; therefore, evidence of ef-
ficacy in this population is limited [17].

3. Pembrolizumab as adjuvant therapy after me-
tastasectomy in clear cell RCC is considered in pa-
tients with a high risk of recurrence. This is not a 
standard practice for chromophobe RCC and is 
used primarily in clinical trials or off-label [18].

Pembrolizumab may be considered when i) there 
are signs of an aggressive course (short relapse-free 
interval after primary surgery, multiple metastases, 
abnormalities in the TP53, MTOR, PTEN genes); 
ii) PD-L1 expression >1% is detected (by immuno-
histochemistry); iii) other treatment options are 
not available or ineffective, and iv) the patient is 
participating in a clinical trial.

So, we can conclude that chromophobe RCC is 
usually characterized by an indolent course and a 
low metastatic potential. However, in rare cases, ag-
gressive clinical behavior with the development of 
distant metastases is possible. The described clinical 
case demonstrates that even in the presence of met-
astatic progression, carefully planned radical surgery 
can provide long-term relapse-free remission and 
improve the patient’s prognosis. Given the peculiar-
ities of the genetic profile of chromophobe RCC, a 
personalized approach to the treatment, taking into 
account both morphological and molecular genetic 
characteristics of the tumor, is of great importance 
for the clinical outcome. Pembrolizumab is not a 
standard of care for chromophobe RCC after metas-
tasectomy, but may be considered individually in 
cases of a high risk of relapse, in the presence of im-
munophenotypic indications, or as part of experi-
mental therapy. 
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ПРИКЛАД КОМПЛЕКСНОГО РАДИКАЛЬНОГО ЛІКУВАННЯ  
МЕТАСТАТИЧНОЇ ПРОГРЕСІЇ РІДКІСНОЇ ЛОКАЛІЗАЦІЇ  
ПЕРВИННО ОРГАНО-ЛОКАЛІЗОВАНОГО ХРОМОФОБНОГО  
НИРКОВО-КЛІТИННОГО РАКУ НИРКИ ПІСЛЯ  
ЛАПАРОСКОПІЧНОЇ РЕЗЕКЦІЇ НИРКИ

Ми представляємо клінічний випадок мультифокальної метастатичної прогресії в паранефральній клітковині 
хромофобної нирково-клітинної карциноми (НКК) після первинної лапароскопічної резекції нирки, з успіш-
ним подальшим застосуванням комплексної тактики радикального лікування, та подаємо узагальнений опис 
молекулярно-генетичних особливостей хромофобної НКК та підходів до ад’ювантного лікування. 
Ключові слова: рак нирки, хромофобний рак, часткова нефректомія, молекулярний профіль, пембролізумаб.




