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Multilocular cystic renal cell carcinoma: A case
report and review of the literature
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Abstract. Multilocular cystic renal cell carcinoma (MCRCC),
which exhibits low‑stage and low‑grade characteristics, is a
special type of RCC. MCRCC is extremely rare and generally
develops at ages >50 years. We herein report a case of MCRCC
in a 28‑year‑old man, which, to the best of our knowledge, is
the youngest case reported worldwide to date. The patient
presented with irritative bladder symptoms for 1 year. Dynamic
enhanced computed tomography (CT) imaging revealed a
mass with inhomogeneous enhancement in the left kidney,
with a rich blood supply. B‑ultrasonography also revealed a
renal protruding mass. As the mass was highly suspicious to
be a malignant tumor, laparoscopic radical nephrectomy was
performed and MCRCC was definitively diagnosed by pathological examination. The patient has been regularly followed
up for 6 months, without complications or disease recurrence.
Introduction
Multilocular cystic renal cell carcinoma (MCRCC) was first
reported by Perlmann in 1928 and named lymphangiohemangioma (1). MCRCC is a rare entity, comprising <2% of
all renal carcinomas and it mainly occurs in patients aged
30‑80 years (1). Histologically, MCRCC consists of multiple
cysts containing old and fresh hemorrhagic material, with
clear cells in the septa separating the cysts, which may make
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it indistinguishable from clear‑cell carcinoma (2). Although
MCRCC has non‑specific symptoms, it is a tumor of low grade,
with low malignant potential; it is curable by surgical resection, either simple nephrectomy or nephron‑sparing surgery,
and it has a favourable prognosis compared with other types
of renal cancer, such as clear‑cell and tubulocystic cancer (2).
In this study, we present the case of a 28‑year‑old male patient,
who, to the best of our knowledge, is the youngest MCRCC
patient reported to date. This study was approved by the Ethics
Committee of Peking University Shenzhen Hospital (Shenhen,
China) and written informed consent was obtained from the
patient for the publication of the case details.
Case report
A 28‑year‑old male patient was admitted to the Department
of Urology of Peking University Shenzhen Hospital (Shenzen,
China) on May 28, 2015, with the chief complaint of urinary
irritant symptoms for 1 year. The patient was a non‑smoker,
of normal built and normal nutritional status. There was no
abdominal pain, no changes in appetite and/or weight variation, and no cardiovascular or respiratory symptoms; he had
not undergone any surgery and there was no family history of
disease. The patient had a pulse rate of ~84 beats per min, a
temperature of 36.3˚C, a blood pressure of 110/73 mmHg and
a respiratory rate of 20 breaths per min. Physical examination
revealed no positive signs.
Laboratory examination revealed a white blood cell count
of 9.59x109/l and a haemoglobin level of 157 g/l. The serum
glucose level was 6.13 mmol/l, the blood urea nitrogen was
7.03 mmol/l and the creatinine level was 64.4 µmol/l. The
blood coagulation parameters and liver function were within
the normal range. The chest X‑ray revealed no abnormalities.
Urinalysis was also normal. A 4.2x4.9‑cm round isodense mass
(24‑41 HU) in the lower pole of the left kidney was identified
by a non‑contrast CT scan (Fig. 1A), presenting as a heterogeneously enhanced mass (39‑64 HU) on contrast‑enhanced CT
(Fig. 1B).
The patient underwent left radical nephrectomy on June
5, 2015. Invasion of the surrounding tissue was not observed
intraoperatively, whereas several cysts of different sizes were
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Figure 1. Computed tomography (CT) scan of the kidneys. (A) A 4.2x4.9‑cm round isodense mass (24‑41 HU) was identified in the lower pole of the left kidney
(non‑contrast CT). (B) The mass was heterogeneously enhanced (39‑64 HU) (contrast‑enhanced CT).

Figure 2. Results of (A) pathological and (B‑D) immunohistochemical staining examination. (A) The clear tumor cells adhered to the inner wall of the cyst and
their nuclei were significantly hyperchromatic (magnification, x400; hematoxylin and eosin staining). On immunohistochemical examination, the tumor cells
were positive for (B) cytokeratin (CK), (C) CK7 (magnifcation, x100 respectively) and (D) epithelial membrane antigen (magnification, x400).

identified. Grossly, the mass was well‑encapsulated. The
pathologist observed that the clear tumor cells adhered to
the inner wall of the cyst and their nuclei were significantly
hyperchromatic (Fig. 2A). Papillary growth was identified
partially and the cysts were totally separated by fibrous septae.
The immunohistochemical staining examination (Fig. 2B‑D)
revealed that the tumor cells were positive for cytokeratin
(CK), CK7 and epithelial membrane antigen. The final diagnosis was confirmed to be MCRCC, according to the reference
standards of the 2004 World Health Organization classification
(https://www.iarc.fr/en/publications/pdfs‑online/pat‑gen/bb7/BB7.pdf)
and the recommendations of Ebin and Bonsib (3). Magnetic

resonance imaging and sentinel lymph node biopsy revealed
no other metastatic lesions.
The patient was discharged on the sixth postoperative day and he had a good recovery. He has since
been routinely followed up and remains alive without evidence
of recurrence.
Discussion
MCRCC was reported in the 2004 WHO classification and
known to have a favourable prognosis (4,5). MCRCC is a rare type
of clear cell RCC, accounting for 2% of all kidney cancers (2)
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Table I. Previously reported cases of multilocular cystic renal cell carcinoma.
Case

Authors

Year

Age (years), gender

Size (cm)

Location

1

Wahal
2014
55 male
13x6x3
Middle part
and Mardi				
of left kidney
						
						
						
						
						
2
Singhai et al 2013
60 male
10x12x5 Right kidney
						
						
						
						
						
3
Deger, et al
2015
53 female
4x3
Upper pole of
					
left kidney
						
						
4
Guo et al
2011
54 male
2.5x2.3
Lower pole of
					
right kidney
						
5
Present study 2016
28 male
4.2x4.9
Lower pole of
					left kidney
						
						
						

and its prognosis is relatively better compared with that of other
malignant kidney tumors (6). The age of patients at diagnosis
is >30 years, with the mean age >55 years (6,7). The morbidity
increases gradually with advancing age. It was previously
reported that the incidence in men is higher compared with that in
women, with a ratio of 3:1 (7). Microscopically,MCRCC, which
is pathologically characterized by a single layer of low‑grade
neoplastic clear cells in its cyst wall, is frequently located in the
upper or lower pole of the kidney. The typical clinical characteristics (gross hematuria, flank pain and a palpable mass) closely
resemble those of RCC; thus, MCRCC may be misdiagnosed
as conventional RCC by less clinically experienced doctors (6).
The pathogenesis of MCRCC remains unknown at present, with
certain scholars suggesting that intrinsic multilocular cystic
growth and papillary cystic adenocarcinoma are strongly associated with the occurrence of this disease. From the perspective
of molecular biology, deletions in chromosome 3p may play a
significant role in development and progression; these changes
have been reported in 80% of MCRCCs and are closely
associated with a worse result (8). Another cancer suppressor
gene, referred to as the Von Hippel‑Lindau gene, which is
located in the 3p25 chromosomal area, has a major effect on
carcinogenesis (9).
To the best of our knowledge, elderly patients presenting
with indolent gross hematuria may suffer from urinary tract
tumors. Contrast‑enhanced CT is required for such patients
to detect highly vascular renal parenchymal tumors. The CT

Pathological characteristics

(Refs.)

A complex cystic tumor
comprising variably sized
non‑communicating cysts
separated by septae containing
tumor cells with uniform,
hyperchromatic nuclei, with
inconspicuous nucleoli
A multilocular, multicystic
tumour mass with cysts
separated by fibrocollagenous
connective tissue lined by a
mixture of cells, including
flattened to cuboidal and clear cells
Cysts lined with flattened
epithelial cells arranged
in a single row, with a
hobnail appearance
Triphasic pattern of
blastema, epithelial
and stromal cells
The clear tumor cells
adhered to the inner
wall of the cyst and their
nuclei were significantly
hyperchromatic

(2)

(11)

(12)

(13)

attenuation values of benign tumors is generally <15 HU (10).
However, patients with enhanced lesions (>39 HU) are highly
suspicious for RCC. We must bear in mind that CT cannot
reliably confirm the diagnosis of MCRCC, and pathological
confirmation is always required.
Since the primary characteristics of MCRCC are low grade
and stage, the outcome is generally favorable. The majority of
previously published cases were stage I and surgical resection
was timely performed. Tumor size was not found to be associated with patient survival time (5).
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