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Abstract

Archive of Urological Research

Intranuclear inclusions in conventional
clear cell Renal Cell Carcinoma (RCC): A
case report and review of the literature

Intranuclear inclusions are important diagnostic features in many benign and malignant neoplasms.
It has also been identified in major epithelial subtypes of renal cell carcinomas (RCCs), particularly in the
chromophobe RCC. However, the finding in ccRCC has not been well studied. The finding of intranuclear

inclusions may cause diagnostic difficulty, particularly in metastatic lesions. Herein, we reported a case
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of ccRCC with prominent intranuclear inclusions. The tumor also metastasized to local lymph nodes.
Furthermore, in contrast to previous publications, we also found that intranuclear inclusions were
immunoreactive with anti-PAX8 (paired box8) antibody. The potential diagnostic and clinical implications

of intranuclear inclusions in ccRCC need to be addressed.
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Introduction

Intranuclear inclusions are important diagnostic features
in many benign and malignant neoplasms, such as adrenal
cortical adenoma, thyroid papillary carcinoma, melanoma,
meningioma, hepatocellular carcinoma, pancreatoblastoma,
pulmonary blastoma and fetal-type adenocarcinoma, and
lobular breast carcinoma [1-5], as well as recently reported
ovarian serous carcinoma [2]. In renal epithelial cell tumors,
the present of intranuclear inclusions has been reported in
all three major subtypes, including chromophobe, papillary
and ccRCC [3-5]. Among these tumors, the findings are more
commonly seen in chromophobe RCCs [3]. Several previous
publications demonstrated that intranuclear inclusions could
be identified in ccRCCs with different frequencies [5-7]1, and
it was more commonly seen in advanced stage of the ccRCC
[5-7]. Clinically, 45% to 50% of patients with ccRCC present
with locally advanced and/or metastatic disease at the time
of diagnosis [6]. The common metastatic sites include lymph
nodes (44%), abdominal and thoracic viscera (32%), lung
(17%), thyroid and other anatomic sites [6]. Since intranuclear
inclusions are common morphological findings in many
tumors, an accurate diagnosis of ccRCC plays a critical role in
the optimal management of the patient, particularly in patients
with biopsy specimens.

The morphological features of ccRCC, such as clear
cytoplasm, round to oval shaped nuclei, fine chromatin

pattern, and present or absent prominent nucleoli depending
on the ISUP nucleoli grade, are well documented [5-8]. Taken
together, the finding of intranuclear inclusions in a subset
of ccRCCs needs to be studied. Here, we report a ccRCC with
prominent intranuclear inclusions and discuss the current
publications and potential clinical impact of the finding.

Case Presentation

Clinical presentation: A 68-year-old male presented
with a six-month history of micro- and macro-hematuria,
mild abdominal pain, passing of multiple renal calculi, and
sporadically halted urination. Past medical history included
laser surgical treatment for renal calculi. No malignant history
was found. Physical examination was unremarkable, and no
palpable masses were noted. The patient’s creatinine level was
1.55 mg/dL (normal 0.6-1.2 mg/dL). A computed tomography
(CT) scan of kidneys revealed a 7.5 x 5.8 cm, left-sided renal
mass with relatively well defined borders and a stag horn
calculus. The right kidney revealed mild hydronephrosis,
lobulation, mild atrophy, as well as calculi. Also of note were
a 1.1 X 1.0 cm suspicious left para-aortic lymph node and a 2
mm nodule in the right middle lobe of the lung. Clinically, a
RCC was suspected. A radical left-sided nephrectomy was
subsequently performed.

Pathological examination: Gross examination of bisected
left kidney revealed a solitary yellow-gray-colored 7.5 cm
mass in the renal parenchyma (Figure 1). The tumor was well
demarcated and demonstrated “pushing borders”. The cut
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surface of the tumor revealed focal hemorrhage and necrosis.
The tumor did not invade the renal pelvis and other collecting
duct system.

On microscopic examination, tumor cells were arranged in
solid and acinar patterns, with prominent small thin-walled
blood vessels, focal hemorrhage and necrosis. Individual
tumor cells were intermediate to large in size with moderately
pleomorphic nuclei and coarse granular chromatin patterns.
The cytoplasm of the tumor cells was abundant, with a wispy
and/or a lacy appearance. Many of the cells also had abundant
clear, granular or vacuolated cytoplasm. The cell borders
were indistinct. The nucleoli were readily identifiable using
10X objective (X100 magnification) and consistent with the
ISUP (International Society of Urological Pathology) nucleoli
grade 3. In addition, prominent intranuclear inclusions were
also identified in tumor cells (Figure 2). The tumor had
metastasized to two regional lymph nodes. The pathological
stage of the tumor was pT2a Ni. Immunohistochemical stains
were performed, including PAX8, PAX5, PAX2, P53, PTEN,
TFE3, and cadherin. The intranuclear inclusions were only
highlighted by PAX8 immunostains (Figure 3).

Discussion

In renal epithelial cell tumors, the presence of intranuclear
inclusions has been reported in all three major subtypes [3-
5,8]. For example, Granter SR, et al studied morphological
features of chromaphobe RCC and found that intranuclear
inclusions were present in four of six cases and were numerous
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Figure 1: Gross photograph of the bisected renal mass. The cut surface of the
tumor (solid arrow) revealed hemorrhage, focal necrosis and a well demarcated

“pushing border”. The dotted arrow indicates the pelvis.

Figure 2: H&E (hematoxylin and eosin) staining of tumor cells showing eosinophilic
intranuclear inclusion (center) at 20X maginification.
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Figure 3: PAX8 immunohistochemical staining highlights the intranuclear
inclusions (center) at 20X magnification.

in two cases [3]. They considered the presence of intranuclear
inclusions as one of characteristic findings of chromophobe
RCC. However, they did not find any prognostic impact of
intranuclear inclusions. Furthermore, Granter SR, et al.
also studied 40 cases of papillary RCCs and found 12.5% had
intranuclear inclusions [4]. Recently, Lee JH, et al. studied
110 cases of RCCs, including 54 cases of clear cell, 25 cases of
papillary and 31 cases of chromophobe RCCs [5]. In the study,
intranuclear inclusions were identified in 39% of ccRCCs. They
also compared the number of intranuclear inclusions among
different types of RCCs and correlated them with patients’
survivals. They found that ccRCC of high inclusion scores were
correlated with ISUP nucleoli grade 3 and 4, and a poor survival
rate in comparison to tumors of low inclusion scores [5].
Taken together, these studies demonstrated that the feature of
intranuclear inclusions is not an uncommon finding and could
potentially relate to poor prognosis.

Clinically, 45% to 50% of patients with ccRCC present
with locally advanced and/or metastatic disease at the time
of diagnosis [6]. Intranuclear inclusions may cause diagnostic
difficulty when a ccRCC metastasizes, as intranuclear inclusions
are common morphological findings in many other tumors,
particularly in liver and thyroid neoplasms [9]. For example,
Gritsman AY, et al. reported a case of RCC metastasis to the
thyroid, and the tumor demonstrated intranuclear inclusions
[7]. The presence of intranuclear inclusions in the metastatic
RCC may cause a diagnostic confusion with the primary
papillary thyroid carcinoma (PTC), since the intranuclear
inclusion is the diagnostic feature in PTC [9]. Thus, it is
important to recognize the presence of intranuclear inclusions
in primary and metastatic RCCs, particularly in tumors with
high nucleoli-grade.

With regard to morphogenesis, intranuclear inclusions in
RCCs may be formed by cytoplasmic invagination, similar to
thyroid papillary carcinoma [5,7,9]. The condensed chromatin
is found to be located at the periphery of the intranuclear
inclusions [5, 9]. One study using electron microscopy (EM)
demonstrated that intranuclear inclusions had the same
component found in the cytoplasm—the lipid droplets that
give RCCs their clear color properties—suggesting that
intranuclear inclusions are formed by cytoplasmic invagination
[5]. In our study, we performed several immunohistochemical
stains, including PAX8, PAX5, PAX2, P53, PTEN, TFE3, and
cadherin. The intranuclear inclusions were only highlighted
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by PAXS8 staining. PAX8 is a transcription factor and belongs
to the PAX family of proteins [10, 11]. It plays an important
role in the regulation of renal lineage differentiation and is
also involved in the proliferation of tumor cells via Wnt/beta-
catenin pathway [10,11]. Overexpression of PAX8 has been
detected in almost all subtypes of RCCs, as well as in thyroid,
ovarian, bladder, prostate and endometrial carcinomas [10].
The overexpression of PAX8 has been linked to anti-apoptosis
in tumor cells. Several studies have also demonstrated that
down regulation of PAX8 expression inhibits cell growth and
induces apoptosis [10, 11]. Further study is needed to clarify the
mechanism of the formation of intranuclear inclusions and the
role of PAX8 in ccRCC.

In summary, the finding of intranuclear inclusions is a
useful feature for the morphological diagnosis of ccRCC. In
addition to the standard TNM staging protocol and the ISUP
nucleoli grade, the presence of intranuclear inclusions in ccRCC
should be carefully evaluated, since it may cause a diagnostic
confusion in metastatic tumors and potentially relate to the
prognosis of the disease.
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