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Abstract

Introduction: Renal cell carcinoma frequently metastasizes
to multiple sites, which often poses significant diagnostic
challenges, particularly when the primary tumor is unknown
or occult. This retrospective study analyzed 43 fine-needle
aspiration (FNA) cases of metastatic ccRCC from a single
institution to characterize metastatic patterns and evaluate
the diagnostic utility of cytology combined with
immunocytochemistry. Methods: We retrospectively re-
viewed FNA cases diagnosed as metastatic RCC from Jan-
uary 2003 to December 2024. Cytopathological evaluation
included cellularity, architectural patterns, cytoplasmic and
nuclear features, background elements, and immunocyto-
chemical analysis when available. Results: Cytology dem-
onstrated excellent diagnostic performance. The majority of
cases were reported as malignant (91%), while the re-
maining 9% were classified as suspicious for malignancy or
atypia of undetermined significance. Notably, in 42% of
cases, FNA established the initial diagnosis of RCC, high-

lighting its value in detecting occult primary tumors. Di-
agnostic accuracy relied on cytomorphologic evaluation,
complemented by immunocytochemical profiling, which
was performed on cell blocks in 60.4% of cases. Conclusion:
Key markers such as PAX8, CD10, and RCCma were critical in
confirming renal origin and differentiating ccRCC from
morphologically similar neoplasms in each organ. FNA cy-
tology, corroborated by focused immunocytochemistry,
plays a key role in diagnosing metastatic ccRCC, particularly
when the presentation is uncommon or the primary tumor
is hidden. This integrated method supports effective clinical
management, avoiding unnecessary surgery in cases that
may benefit from systemic therapy.

© 2025 S. Karger AG, Basel

Introduction

Clear cell renal cell carcinoma (ccRCC) is the most
common subtype of renal cancer, with a rising incidence
worldwide. This malignancy accounts for approximately
2-3% of all adult solid tumors, occurring more frequently
in males than females and peaking between 60 and 70 years
of age. Despite advances in diagnostic and therapeutic
approaches, ccRCC remains aggressive and highly prone to
metastasize to various anatomical sites [1, 2].
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While RCC most frequently metastasizes to the
lungs, bones, liver, and brain, it can spread to virtually
any anatomical location, including highly unusual sites.
Such presentations may pose significant diagnostic
dilemmas, especially when the patient’s clinical history
does not immediately suggest a renal primary or when
the primary tumor remains occult [3]. Since the pri-
mary tumor is often clinically silent, ccRCC metastases
may be mistaken for primary tumors of the affected
organs [4].

Small tissue sampling, including fine-needle aspira-
tion (FNA) cytology, represents a minimally invasive yet
extremely useful approach for identifying the primary
site of metastasis, particularly when supported by im-
munocytochemical stains performed on cell block ma-
terial or molecular testing [5, 6]. Recently, we reported
our experience with the diagnosis of lymph node me-
tastases by FNA, where 6 out of 982 metastases sampled
(0.6%) were from ccRCC, including 3 patients with an
unknown primary (the naive group) [7]. However, be-
cause ccRCC often metastasizes to unusual extranodal
sites [8], we extended our review of this case series,
focusing on the role of FNA in the diagnosis of metastatic
ccRCC. Specifically, we analyzed the original cytological
diagnoses, microscopic findings, and results of ancillary
stains, when available.

Materials and Methods

We searched the electronic archive of the University
of Naples “Federico II” from January 2003 to December
2024 for FNAs performed on suspected metastatic sites,
selecting diagnostic reports that included terms related
to ccRCC (e.g., “clear cell carcinoma,” “renal cell car-
cinoma,” “renal carcinoma”). Demographic data, in-
cluding patient sex, age at diagnosis, clinical history, and
anatomical site of FNA, were recorded for each case.

At our institution, all FNAs of superficial organs are
performed under ultrasound guidance by experienced
cytopathologists using 23-gauge needles [9]. The first
pass is typically used to prepare a direct smear, which is
air-dried and stained with Diff-Quik (Bio-Optica S.p.A)
for rapid on-site evaluation, allowing assessment of
specimen adequacy and triage. Additional smears are
either air-dried and Diff-Quik stained or alcohol-fixed
and stained with Papanicolaou. In selected cases, addi-
tional material is collected for cell block preparation.
FNAs of deep-seated organs are performed by inter-
ventional radiologists (e.g., CT-guided lung FNA) or
endoscopists (e.g., EUS-guided pancreatic FNA); in these

176 Acta Cytologica 2026;70:175-184
DOI: 10.1159/000549506

cases, cytopathologists handle the aspirated material as
described above.

Cytological reports for FNAs of organs for which a
standardized reporting system was not available at the
time of the original diagnosis (e.g., Bethesda System for
thyroid) were classified using non-standardized cate-
gories such as malignant, suspicious, or atypical. For each
case, cytological slides were reviewed together with the
original reports, and detailed features - including
background, cellularity, architectural arrangement, and
cytoplasmic and nuclear characteristics — were recorded.
When a cell block was available, information on the
immunocytochemical profile was also collected. For a
small number of older cases, dating back up to 20 years,
the original slides could not be retrieved, and only the
information from the original cytology reports was used.

When a cell block was available, information on the
immunocytochemical profile was also collected. No
statistical analysis was performed, as the study aimed to
provide a descriptive assessment of cytomorphological
patterns and immunocytochemical profiles in a series of
metastatic ccRCC cases.

Results

During the 20-year study period, a total of 52 met-
astatic ccRCC cases were diagnosed at our institution,
including 43 cytological cases (which constitute the focus
of the present study) and 9 histological cases involving
the adrenal gland (n = 1), lung (n = 1), brain (n = 3),
upper lip (n = 1), scalp (n = 1), upper labial fornix (n = 1),
and femur (n = 1). Notably, none of the histological cases
had a prior cytological evaluation to confirm the
diagnosis.

The cytological cohort showed a male predominance,
with 32 males (74.4%) and 11 females (25.6%), resulting
in a male-to-female ratio of 2.9:1. Patient age at diagnosis
ranged from 43 to 87 years, with a mean of 64 years.

A history of a previously known primary renal tumor
was available in 25 cases (58.1%). Among these, 13 cases
(30.2%) had prior histological confirmation of ccRCC
within the institutional archives. In the remaining 18
cases (41.9%), the diagnosis of ccRCC was initially es-
tablished by FNA, without prior knowledge of a renal
primary.

Laterality information was available for 32 out of 43
cases and is reported below wherever possible. The most
frequently involved anatomical sites were lymph nodes
(n = 12; 27.9%), distributed as follows: supraclavicular
(right n = 2, left n = 2), inguinal (right n = 2, left n = 1),
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Fig. 1. a, b Neovascularization in ccRCC.
Newly formed capillaries (red arrows)
traverse clusters of neoplastic cells,
highlighting the prominent vascularity
typical of this tumor (MGG, x200).

laterocervical (right n = 2, left n = 1), axillary (left n = 1),
and peribronchial (n = 1). Other common sites included
bone (n = 7; 16.3%) with lesions in the D12 vertebral
body and the fifth right rib; lung (n = 6; 14.0%) with
nodules in the left lower lobe, right lower lobe, and apical
segment of the right upper lobe; thyroid (n = 5; 11.6%)
with nodules in the isthmus, left lobe, and right lobe;
salivary glands (n = 4; 9.3%) involving the left and right
parotid and left submandibular regions; and soft tissues
(n = 4; 9.3%) located in the left hypochondrium, right
shoulder, scalp, and forehead. Less frequent sites were
the pancreas (n = 2; 4.7%) and retroperitoneal region
(n = 1; 2.3%). Additional lesions included superficial
nodules on the forehead and right mandibular region,
and a lesion at the S3 level of the retrosacral region.

Of the 43 cases, the majority were diagnosed as
malignant (39 cases, 91%). Among the remaining 4 cases
(9%), three were classified as suspicious for malignancy,
involving the thyroid, lung, and pancreas, while one case
was reported as atypia of undetermined significance in
the salivary gland.

A detailed cytological description was ensured for
each case through direct review of the cytological slides.
The most frequently reported background was hemor-
rhagic (23 cases; 53.5%). Neovascularization was ob-
served in 5 cases (11.6%), characterized by newly formed
capillaries traversing clusters of neoplastic cells - a
striking feature reflecting the highly vascular nature of
ccRCC and serving as a valuable diagnostic clue (Fig. 1).
Less common background elements included site-
specific components such as lymphoid cells (7 cases;
16.3%), alveolar macrophages, thyroid follicular cells,
hepatocyte-like cells, osteoclasts, and necrosis.

Cellularity was reported as hypercellular in 8 cases
(18.6%), moderately cellular in 11 cases (25.6%), and
hypocellular in 4 cases (9.3%). Architectural patterns
included cohesive cell groups in 8 cases (18.6%), single-
cell dispersal in 4 cases (9.3%), and a combination of
both in 9 cases (20.9%).

Metastatic ccRCC Cytology: Experience
with Literature Review

The most commonly observed cytomorphological
features (38/43 cases, 88%) included abundant, clear to
finely granular cytoplasm, and atypical round-to-oval
nuclei with prominent nucleoli, defined as nucleoli
clearly visible at low-to-medium magnification, well
delimited, and occupying >20% of the nuclear diam-
eter in medium-to-large cells, particularly when
atypical (18/43 cases, 42%) [10]. Two cases showed
oncocytic differentiation; however, these cells were
admixed with cells exhibiting clear cytoplasm, con-
sistent with ccRCC origin. In cases where it could be
assessed, cytoplasmic vacuolization was evaluated
according to predefined criteria, defined as cytoplasm
containing at least 50% clear, well-defined vacuoles
with sharp borders [11]. Two cases metastatic to the
liver and soft tissue, respectively, were diagnosed
thanks to immunocytochemical analysis due to their
high-grade features and lack of morphological dif-
ferentiation (Table 1).

Cytopathological diagnoses were standardized
into reproducible categories: ccRCC, oncocytic
ccRCC, moderately differentiated c¢cRCC, poorly
differentiated/anaplastic RCC, and generic epithelial
malignancy with renal primitivity (Table 1), the latter
showing clear cell features upon cytological reeval-
uation. Immunocytochemical analysis was per-
formed in most cases on cell block sections (26/43;
60.4%). The most frequently employed renal markers
included PAXS8 (10/11 positive, 91%) and renal cell
carcinoma marker (7/9 positive, 77.8%). CDI0,
commonly expressed in ccRCC due to proximal tu-
bular differentiation, was positive in all cases tested
(20/20; 100%), though its expression reflects phe-
notypic features of clear cells rather than a definitive
tissue-specific marker [12]. Although carbonic an-
hydrase IX [13] is recognized as a sensitive marker
for ccRCC, it was unavailable in our laboratory
during the study period. A complete summary of
immunocytochemical results is provided in Table 2.
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Table 1. Demographic and tumor-related data of the study cohort

N Year Clinical ICC Diagnosis Relevant cytology features Location
history
1 2003 RCC N.P.2 Malignant; ccRCC Medium epithelial cells; D12 vertebral body
(2000) vacuolated cytoplasm
2 2003 N.P. Malignant; moderately Medium epithelial cells; Right scapular glenoid
differentiated RCC vacuolated cytoplasm
3 2004 PanCK Malignant; oncocytic Polygonal cells; microvacuolated/ Left cervical lymph
ccRCC granular cytoplasm; oncocytic node
cells
4 2005 PanCk, S100 Malignant; oncocytic Oncocytic cells; lymphocytes Left supraclavicular
ccRCC lymph node
5 2005 PanCK, Malignant; moderately Granular cytoplasm Right lung
HMB-45 differentiated RCC
6 2006 RCC N.P. Malignant; moderately Clear cytoplasm; epithelial cells;  Right lung
(2001) differentiated RCC alveolar macrophages
7 2006 N.P. Malignant; ccRCC Clear and vacuolated cytoplasm; Bone
transgressing vessels
8 2007 N.P. Malignant; ccRCC Granular cytoplasm Left hypochondrium
2007 N.P. Malignant; poorly Vacuolated cytoplasm Right and left inguinal
differentiated RCC regions, lymph nodes
10 2007 RCC Vimentin Malignant; ccRCC Vacuolated cytoplasm Lung
(2006)
11 2007 N.P. Malignant; ccRCC Vacuolated cytoplasm Lung
12 2008 RCC N.P. Malignant; ccRCC Clear and vacuolated cytoplasm; Liver
hepatocytes
13 2008 N.P. Malignant; ccRCC Clear and vacuolated cytoplasm; Bone
osteoclasts
14 2009 N.P. Malignant; ccRCC Vacuolated cytoplasm; Retroperitoneal region
multinucleated cells
15 2010 CD10, CK20 Malignant; ccRCC Vacuolated cytoplasm Supraclavicular lymph
node
16 2010 N.P. Malignant; ccRCC Mature lymphocytes Left laterocervical
lymph node
17 2011 RCC cD10 Malignant; ccRCC Mature lymphocytes Left inguinal lymph
nodes
18 2011 CD10, CK7, Malignant; moderately Vacuolated cytoplasm; necrotic  Right laterocervical
PanCK, TTF-1  differentiated RCC background; transgressing vessels lymph node
19 2012 RCC N.P. Malignant; ccRCC Vacuolated cytoplasm Left supraclavicular
(2012) lymph node
20 2013 CD10, CK7, Malignant; ccRCC Vacuolated cytoplasm; Left lumbar-aortic
PanCK, TTF-1 multinucleated cells; mature lymph node
lymphocytes
21 2014 RCC PAX8 Malignant; ccRCC Granular cytoplasm Peribronchial lymph
node
22 2014 RCC PAX8, CD10,  Malignant; ccRCC Vacuolated cytoplasm; thyrocytes Thyroid, right lobe
(2000) RCCma, TTF-1
178 Acta Cytologica 2026;70:175-184 Sorice et al.
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Table 1 (continued)

N Year Clinical ICC Diagnosis Relevant cytology features Location
history
23 2014 RCC CD10, TTF-1 Malignant; ccRCC Clear and vacuolated cytoplasm; Thyroid, right lobe
transgressing vessels
24 2015 N.P. Malignant; ccRCC Vacuolated cytoplasm Right 5th rib
25 2015 RCC CD10, PAX8 Malignant ccRCC Microvacuolated/eosinophilic Right supraclavicular
(2015) cytoplasm; mature lymphocytes  region lymph node
26 2016 PanCK, CD10, Malignant; poorly Bi/multinucleated cells; elongated Right shoulder
PAXS8, TTF-1, differentiated/ cytoplasm
S100 anaplastic RCC
27 2017 UN.P PAXS8, CD10, Malignant; poorly Large cells; marked nuclear atypia Liver
(2017) RCCma, differentiated RCC
HepPar
28 2017 RCC PAX8 Malignant; ccRCC Clear and vacuolated cytoplasm  Soft tissue
(2011)
29 2017 N.P. Malignant; ccRCC Clear granular cytoplasm; atypical Left lung, lower lobe

nuclei; prominent nucleoli;
transgressing vessels

30 2017 RCC N.P. Malignant; ccRCC Vacuolated cytoplasm Left radius
(2011)
31 2018 RCC CD10, RCCma  Malignant; ccRCC Clear and vacuolated cytoplasm Pancreas
(2015)
32 2019 RCC N.P. Malignant; ccRCC Clear and vacuolated cytoplasm Thyroid, isthmus
(2015)
33 2019 RCC CD10, RCCma  SFM; ccRCC Vacuolated cytoplasm; prominent Forehead
nucleoli
34 2019 RCC CD10, RCCma  Malignant; ccRCC Clear cytoplasm; stromal Left submandibular
fragments gland
35 2019 RCC CD10, RCCma, Atypical; ccRCC Clear cytoplasm Left parotid
(2019) PAX8
36 2019 RCC CD10, RCCma, Malignant; ccRCC Atypical epithelial cells Pancreatic body
(2011) PAX8
37 2020 CD10, PAXS, SFM; ccRCC Clear cytoplasm; atypical nuclei  Retrosacral lesion at S3
PSA, CK7 level
38 2021 PAX8, CD10,  Malignant; generic Vacuolated cytoplasm; neutrophils Right inguinal lymph
RCCma, epithelial malignancy with node
GATA3, WT1 renal primitivity
39 2021 RCC CD10, RCCma, Malignant; ccRCC Vacuolated cytoplasm Thyroid, right lobe
(2019) TTF-1
40 2024 RCC N.P. Malignant; ccRCC Vacuolated cytoplasm Lung, right upper lobe
(2018)
41 2024 RCC cD10 SFM; ccRCC Clear cytoplasm; atypical nuclei; Right mandibular
(2024) mature lymphocytes region
42 2024 RCC cD10 Malignant; ccRCC Vacuolated cytoplasm; Thyroid, right lobe
(2021) transgressing vessels
43 2024 RCC CD10, PAX8 Malignant; ccRCC Microvacuolated cytoplasm Right parotid

Italicized elements indicate background cellular components typical of the site. SFM, suspicious for malignancy; RCCma, renal
cell carcinoma marker. 2N.P. as non-performed. PU.N. as undifferentiated neoplasm.
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Table 2. Immunocytochemical results

for key markers in metastatic renal cell Marker Positive cases/total tested Staining pattern
carcinoma cases PAXS 10/11 (91%) Nuclear

Pancytokeratin 8/8 (100%) Cytoplasmic

cD10 20/20 (100%) Membranous

RCCma 7/9 (77.8%) Cytoplasmic/membranous

RCCma, renal cell carcinoma marker.

Discussion

The metastatic spread of ccRCC significantly influ-
ences patient prognosis and treatment planning. Accu-
rate detection of these metastases, particularly in varied
and anatomically challenging locations, is essential for
proper staging and effective therapeutic strategies [14].
In this context, FNA can provide valuable diagnostic
information and help refine the differential diagnosis.

While initial diagnostic clues may be evident from
standard cytomorphological evaluation, a definitive
diagnosis often requires a comprehensive immunocy-
tochemical workup. This is particularly important given
that the “clear cell” appearance characteristic of ccRCC
is shared by a wide range of other neoplasms. The
anatomical distribution of metastases in our cohort
highlights the often-unpredictable metastatic tropism
of ccRCC, emphasizing the need for clinicians and
pathologists to consider a renal primary in the differ-
ential diagnosis of clear cell lesions, regardless of their
location, especially when the primary tumor is un-
known [1, 2, 15].

In this context, it is helpful to consider ccRCC within
the broader spectrum of renal cell carcinomas. ccRCC is
the most common subtype, representing about 70-75%
of cases. Papillary RCC accounts for 10-15% and is often
composed of small to medium cells arranged in papillary
or tubulopapillary structures, sometimes with foamy
macrophages. Chromophobe RCC is rare and shows
large polygonal cells with pale or eosinophilic cytoplasm,
distinct cell borders, and perinuclear halos. In cytologic
preparations, ccRCC typically appears as loosely cohe-
sive clusters or single large epithelioid cells with abun-
dant clear cytoplasm, well-defined borders, and prom-
inent nucleoli. Papillary RCC may show papillary
fragments or more cohesive clusters, while chromo-
phobe RCC often exhibits solid sheets with prominent
cell membranes and perinuclear clearing [15]. Recog-
nizing these cytologic patterns can help guide the dif-
ferential diagnosis and inform the selection of immu-
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nocytochemical markers, particularly in metastatic le-
sions where the primary site is unknown.

A notable finding of our study was that in 42% of cases
(18/43), the diagnosis of ccRCC was first established
through FNA cytology of a metastatic site, before
identification of a primary renal tumor. This highlights
FNA’s essential role as a minimally invasive, cost-
effective tool for early detection of occult malignan-
cies, guiding subsequent diagnostic workup and timely
clinical management. In the remaining cases where the
primary tumor was known, FNA was valuable for
confirming metastatic spread and informing therapeutic
decisions. Additionally, the use of cell blocks and im-
munocytochemistry in over 60% of FNAs enhanced
diagnostic precision, particularly for subtyping complex
clear cell lesions when morphology alone was
insufficient [12].

In most metastatic ccRCC with previously unknown
renal primary, the diagnosis was initially suspected on
microscopic observation of large epithelioid tumor cells
with abundant clear cytoplasm, distinct cell borders, and
prominent nucleoli (Fig. 2). In a minority of cases (5/43;
11.6%), the presence of endothelial cells forming vascular
structures provided an additional strong clue for the
diagnosis of ccRCC (Fig. 1). However, the “clear cell”
morphology is not exclusive to ccRCC, necessitating
immunocytochemical confirmation. Markers such as
PAXS8, CD10, and RCC antigen are crucial for dis-
tinguishing ccRCC from cytological mimics.

Our analysis of 43 cases collected over a 20-year
period demonstrates a clear evolution in ICC diagnos-
tic practices. During the first period (2003-2010), most
cases lacked ICC characterization (64.7%), while those
assessed with 2-3 markers accounted for 35.3%. In
contrast, during the second period (2011-2024), the
proportion of cases without ICC markedly decreased to
23.1%, whereas cases characterized with 2-3 renal-
specific markers increased to 50%, and those evaluated
with extended panels (>6 markers) rose to 26.9%. This
trend reflects a transition from sporadic and limited ICC
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Fig. 2. a, b Cytological counterpart of
Figure 1. Neoplastic cells show abun-
dant clear to finely granular cytoplasm
and atypical round-to-oval nuclei, con-
sistent with the characteristic morphology
of ccRCC in cytological specimens.
a MGG, x200. b MGG, x400.
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Table 3. Differential diagnosis strategies based on metastatic site

Site Rule out

ICC markers

Lung Primary lung adenocarcinoma

TTF-14, napsin A+, CK7+, PAX8—

Lymph node Clear cell melanoma S100+, HMB45+, MART-1+, SOX10+, PRAME+
Gynecologic clear cell carcinoma HNF1B+, napsin A+, CK7+, ER—, PAX8+/-
Adrenocortical carcinoma SF1+, MART-1+, inhibin+, calretinin+, synaptophysin+
Thyroid Follicular/papillary carcinoma (clear cell TTF-1+, thyroglobulin+, PAX8+
variant)
Medullary thyroid carcinoma (clear cell Calcitonin+, CEA+, RET mutation+
variant)

Salivary gland Acinic cell carcinoma

Hyalinizing clear cell carcinoma
Mucoepidermoid carcinoma

DOG1+, SOX10+, CK7+, PAS+ (zymogen granules),
NR4A3+

EWSR1 rearrangement+, CK7+, p63+

CK7+, p63+, MUC5AC+, MAML2 rearrangement+

Bone Metastatic prostate adenocarcinoma PSA+, PSAP+, NKX3.1+
Metastatic breast carcinoma ER+, PR+, GATA3+, mammaglobin+
Metastatic lung adenocarcinoma TTF-14, napsin A+, CK7+
Clear cell chondrosarcoma S100+ (variable), SOX9+
Soft tissue Clear cell sarcoma SOX10+, HMB45+, MART-1+, EWSR1 rearrangement+

Female genital Clear cell carcinoma

tract

HNF1B+, napsin A+, CK7+, ER-

analyses - typically restricted to cytokeratin and
vimentin - to a more systematic and targeted application
of renal-specific panels. Notably, in the later period, the
absence of ICC data was exclusively attributable to
unavailable clinical information rather than technical
limitations.

Overall, over 2 decades, there has been a clear pro-
gression from a predominance of non-characterized
cases (39.5%) to a majority of well-characterized ones
(44.2% with 2-3 markers and 16.3% with >6 markers),
underscoring a substantial improvement in diagnostic
accuracy and the progressive adoption of comprehensive
immunocytochemical approaches. The main differential
diagnoses and relevant immunocytochemical markers
are summarized in Table 3. In our series, lymph nodes

Metastatic ccRCC Cytology: Experience
with Literature Review

were the most frequent metastatic site (27.9%). Cyto-
logical assessment of clear cell metastases is challenging
because ccRCC, gynecologic clear cell carcinomas, and
other neoplasms share overlapping morphologic features
such as clear cytoplasm, prominent nucleoli, and nested
or tubulocystic patterns, often lacking site-specific clues
[9]. Ovarian high-grade serous carcinoma, metastatic
melanoma, and adrenocortical carcinoma may mimic
ccRCC, emphasizing the need for careful evaluation
[16-24].

Bone was the second most common metastatic site
(16.3%). Cytologic diagnosis of clear cell tumors in bone
is complicated by limited architectural context. Meta-
static ccRCC typically appears as loosely cohesive
clusters or single cells with abundant clear cytoplasm,
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but similar features may be seen in metastases from
prostate, breast, or lung carcinomas [25, 26]. Rare pri-
mary bone tumors, such as clear cell chondrosarcoma,
can also mimic ccRCC, requiring clinical correlation and
immunocytochemical confirmation [27-29].

Lung metastases represented the third most frequent
extranodal site (14.0%) and are among the most chal-
lenging scenarios. ccRCC may closely resemble primary
lung adenocarcinomas with clear cytoplasm, particularly in
small biopsies or cytology specimens. The so-called clear
cell adenocarcinoma of the lung is no longer recognized as
a distinct subtype [30, 31]. The rare primary lung hyali-
nizing clear cell carcinoma should only be considered after
metastatic disease has been excluded [32-34].

Although less common, thyroid metastases accounted
for 11.6% of cases, all in patients with a known primary
ccRCC. Distinguishing metastatic ccRCC from primary
clear cell thyroid tumors can be difficult due to over-
lapping morphology [35-37]. Similarly, metastases to the
salivary glands were rare (9.3%), and ccRCC may mimic
primary salivary tumors with clear cell features, in-
cluding lesions in the SUMP category, which carry in-
creased malignancy risk [38-42].

In summary, the widespread occurrence of clear cell
morphology across diverse tumor types underscores the
need for a carefully selected immunocytochemical panel,
tailored to the clinical and anatomic context. Integrating
morphologic  features with immunocytochemical
markers enables accurate identification of metastatic
ccRCC and effective distinction from its histologic
mimics, ultimately guiding appropriate clinical man-
agement. One of the limits of this study is the lack of
availability at our center of carbonic anhydrase IX, one of
the most useful markers to narrow down the ccRCC
diagnosis. However, other markers included in our
immunocytochemical workup on cell blocks such as
CD10, PAXS, and renal cell carcinoma marker used in
combination were sufficient in most cases.

Conclusion

Our institutional experience highlights the hetero-
geneity of metastatic ccRCC in both patient demo-
graphics and anatomical distribution. FNA has proven to
be an effective first-line modality for the cytopathological
diagnosis of occult primary renal tumors. Accurate
identification of ccRCC metastases depends on the in-
tegration of cytomorphologic assessment with a targeted
immunohistochemical panel, guided by a comprehen-
sive understanding of marker expression profiles. This

182 Acta Cytologica 2026;70:175-184
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diagnostic framework is essential for informing appro-
priate clinical management and optimizing patient
outcomes in the context of metastatic ccRCC.
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