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Abstract. Multilocular cystic nephroma is a rare benign kidney
tumor, which is typically characterized by a unilateral, multi‑
cystic renal mass without solid elements. Cystic nephroma has a
bimodal distribution and two‑thirds of tumors involve children
aged between 3 months and 2 years, with male predominance;
a second peak affects the age group >30 years old, in which
females are predominantly affected. The incidence rate for
this rare tumor in patients aged 5‑30 years is only 5%. The
present study reports a case of a 31‑year‑old woman affected
by a multilocular cystic nephroma in the upper pole of the
right kidney, with direct tumor extension into the renal pelvis
through a calyx. After a partial nephrectomy on the patient,
the pathological examination confirmed a multilocular cystic
nephroma in the right renal specimens.
Introduction
Multilocular Cystic Nephroma (MCN) is an uncommon
clinical entity; it looks like a well‑circumscribed encapsulated
mass with numerous locules and septa. The etiology of MCN
is unclear and its histogenesis is arguable. This tumor type
has been nicknamed in the past as multilocular cystic tumor,
renal multilocular cyst, multilocular cystic nephroma, renal
cystadenoma and partial polycystic kidney (1,2) and it has
been considered as a developmental lesion with malignancy
potential. Approximately 200 cases have been described in
the literature (3). The first of these was reported in 1892 by
Edmunds (4): He removed a Cystic Nephroma of the kidney
from an 18‑year‑old female. Recent advances in diagnostic
imaging have resulted in an increased awareness of this type of
renal tumor, and surgical intervention is an operative method
for treating malignant cystic lesions of the kidney. However,
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nephron‑sparing surgery may be an option depending on the
site and size of the lesion.
The present study reports a case of a 31‑year‑old woman,
who was determined to have a Cystic Nephroma while the
underlying cause of a protracted intermittent right renal
painful condition was investigated.
Case report
A 31‑year‑old woman was admitted to the Division of Urology
with a history of intermittent right‑flank pain. She disclaimed
other eliminating complaints and did not exhibit other
significant urological diseases. The physical examination did
not reveal any other significant symptoms except for a mild
knocking pain in the right kidney area. Laboratory examina‑
tions revealed only the presence of microscopic hematuria, and
so the urinalysis showed a mild quantity of red blood cells in
the sediment. Urine cytology was negative for malignancy. To
investigate potential causes of this intermittent right‑flank pain
the patient underwent abdominal ultrasound (US) imaging
that showed a well‑demarcated, complex cystic growth, with
a maximum diameter of ~3 cm in the upper pole of the right
kidney. Ascending pyelography imaging revealed a large
defect in the right renal pelvis. Computed tomography (CT)
confirmed the presence of this growth, which originated from
the renal parenchyma and extended into the right renal pelvis,
as shown in Fig. 1.
In addition, the computed tomography revealed the pres‑
ence of calcifications in the cyst without solid components.
An enhanced CT scan showed a cystic lesion. In this case
the obstruction by pelvic herniation of the tumor produced
delayed excretion with hydrocalycosis or no visualization.
Distinguishing a malignant mass from a benign lesion was not
possible with the imaging techniques. Consequently, in order
to remove the tumor, according to the clinical and radiological
findings, the nephron‑sparing surgery was performed. By an
open right flank approach the kidney was isolated with its
vascular pedicle. The vascular pedicle was scheletonized and
the renal artery was clamped; opening the upper pole of the
kidney, a translucent, regular mass was noted in the upper
calyx as presented in Fig. 2. The mass was completely isolated
and its little pedicle was ligated: The mass was completely
removed, saving the rest of the kidney. Then, the renal
parenchima was sutured with continuous vicryl 000 suture.
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Figure 2. Result of the nephron‑sparing procedure.

Figure 1. Computed tomography image showing the growth extending from
the renal parenchyma.

The entire procedure was performed in 20 min; then the artery
was declamped and the bleeding was controlled. No lymph‑
adenopathy or metastatic disease was present. Upper pole
partial nephrectomy included the whole mass, with an area
of normal appearing renal tissue. The mass originated in the
renal parenchyma; however, it extended into the renal pelvis
on a pedicle and the tumor bulk was entirely located within
the renal pelvis. No malignancy was highlighted on a frozen
section. The lesion was completely removed as presented in
Fig. 3 and the rest of the kidney was saved.
The final histopathological diagnosis was Cystic Nephroma
as shown in Figs. 4, 5 and 6 where large cystic formations with
clear serous content are visible in a moderately vascularized
fibrous stroma. Their lining epithelium is of a single‑layered
cubic type, without atypia and mitotic figures. The result,
therefore, is a cystic formation, with a serous content,
pure‑chambered, with septa of varying thickness, whose
external surface appears smooth and free of lesions.
The patient was discharged at 5 days post‑operation. The
vascular, ureteral, renal pelvis and capsular surgical margins
were not affected by the tumor. After a 4‑year follow‑up, the
patient was completely asymptomatic, without recurrence and
metastasis.
Discussion
Cystic Nephroma is a rare benign lesion of the kidney and
approximately 200 cases have been described in the litera‑
ture. For the first time, this lesion was described in 1892 by
Edmunds as ‘cystadenoma of the kidney’ (4). In most cases
the lesion is asymptomatic and discovered incidentally during
a radiological investigation performed for other reasons or

sometimes when the patient presents with non‑specific urinary
tract symptoms in adulthood or with an abdominal growth in
childhood (5). Several proposed theories explain the etiology of
Cystic Nephroma, considering it as a developmental defect (6).
Others postulated that it could have neoplastic origin, likely
arising from the ureteral bud. Therefore, the etiology of Cystic
Nephroma has always been controversial (7), with the debate
centering on whether this lesion is neoplastic or developmental
in origin. Those who argue for a developmental origin suggest
that Cystic Nephroma is a form of renal dysplasia, probably
related to polycystic kidney disease, or a result of maldevelop‑
ment of the ureteric bud. According to others Cystic Nephroma
arises from misplaced Mullerian stroma or it is a hamartoma‑
tous malformation. Many currently, like us, believe that Cystic
Nephroma is a neoplasm. In the field of renal neoplasm, the
term Cystic Nephroma has historically been problematic (8).
As first deduced and asserted by John Eble in 1994 (9), the
term ‘Cystic Nephroma’ has been used to refer to two appar‑
ently distinct lesions (7). The first, adult Cystic Nephroma,
typically affects adult females (suggesting an association with
circulating hormones) and has been thought by many to be the
highly cystic end of the spectrum of Mixed Epithelial Stromal
Tumor (MEST) (10). In contrast, pediatric Cystic Nephroma
typically affects very young children (usually below 24 months
of age) and has traditionally been thought to be part of the
spectrum of cystic nephroblastic lesions that includes cystic
partially differentiated nephroblastoma and cystic Wilms
tumor. In the 2004 World Health Organization (WHO) clas‑
sification of renal neoplasm, pediatric Cystic Nephroma is
not recognized as a distinctive entity (11), instead considering
adult Cystic Nephroma as a separate entity classified under soft
tissue tumors of the kidney (12). Pediatric Cystic Nephroma is
now considered a distinctive entity, associated with mutations
in the DICER1 gene (13). Germline DICER1 mutations have
been identified in young patients with pleuropulmonary blas‑
toma and its other associated neoplasms, including pediatric
Cystic Nephroma; this constellation of lesions is now termed
DICER1 syndrome (14). Whether adult Cystic Nephroma
should be grouped with MEST remains controversial. Some
authors believe that these are distinctive entities, based upon
the ability to separate lesions into one of these two categories
in most cases (MEST being more solid and complex than
Cystic Nephroma), with different morphology, immunoprofile
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Figure 3. Final diagnosis of adult cystic nephroma. The figures show the anterior and posterior sides of the cystic lesion.

Figure 4. Histological sections, showing cysts of various sizes, covered by epithelium that is cylindrical in some parts and cubic‑flat in others, without atypical
characters. Scale bar, 100 µm.

Figure 5. Highly magnified histological section showing the regularity of the
lining epithelium, without atypia or karyokinetic figures. Scale bar, 200 µm.

(frequent smooth muscle differentiation in MEST and inhibin
labeling in Cystic Nephroma) (15) and etiology (according to
some MEST may not have appeared until after 1950 and may be
linked to exposure to exogenous hormones such as oral contra‑
ceptives) (16). The current 2016 WHO Classification states that
‘on the basis of similar age and sex distributions, as well as

similar immunohistochemical profile and overlapping histo‑
logic features, adult Cystic Nephroma is now classified within
the spectrum of MEST family’ (17). Moreover, although the
vast majority of adult Cystic Nephroma/MEST lack DICER1
mutations, rare cases currently classified as adult MEST may
have DICER1 alterations, which likely are sporadic. Such
lesions probably originated as Cystic Nephroma in childhood,
but remained undetected until adult life and perhaps under‑
went morphologic changes (such as smooth muscle metaplasia)
in the intervening years. Hence, DICER1 mutation status does
not absolutely distinguish adult and pediatric Cystic Nephroma
in all cases. In fact, also considering that ropy collagen and
inhibin immunoreactivity are far more common in adult Cystic
Nephroma/MEST than in pediatric lesion (being cellular
stroma and estrogen receptor immunoreactivity commonly
present in both cases), we argue that the marked differences
in age, sex predominance, morphology and immunohisto‑
chemical profile support the current WHO Classification's
separation of adult and pediatric cystic nephromas as distinct
entities. The patient in the current study was a 31‑year‑old
female, affected by intermittent right‑flank pain and presenting
with microscopic hematuria.
In 1956 Boggs and Kimmelstiel proposed these diagnostic
criteria for a multilocular cyst (18): i) a multilocular growth;
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Figure 6. Histological sections showing a loose fibrous stroma surrounding the cystic formations, with a conspicuous vascular component. Notably, a small cyst
with papillary aspects is visible in the left panel. Scale bar, 100 µm.

ii) the absence of communication not only between cysts but
also between cysts and pelvis; iii) cysts lined by epithelium;
iv) residual kidney essentially normal; and v) the absence
of normal nephrons in the septa of cysts. In 1989 Joshi and
Beckwith modified these criteria, specifying that: i) the lesion is
composed entirely of cysts and their septa; ii) Cystic Nephroma
is a lesion with separate and well‑demarcated growth; iii) septa
are the only solid components which conform to the outlines
of the cyst without expansive nodules; iv) cysts are lined by
flattened, cuboidal or hobnail epithelium; and v) septa contain
fibrous tissue in which well‑differentiated tubules may be
present (19). The differential diagnosis of a cystic renal growth
varies from adults to children, including several lesions such
as polycystic kidney, nephroblastomas, Wilms' tumour, hydro‑
nephrotic kidney, mesoblastic nephroma and cystic renal cell
carcinoma. Furthermore, due to the presence of Echinococcus
granulosus in some countries, the Cystic Nephroma must be
distinguished from the hydatid cyst (for which the treatment
is medical). In some studies, the authors highlighted the coex‑
istence of renal cell carcinoma or focal renal cell carcinoma
with the Cystic Nephroma (20,21). The reason for this coexis‑
tence may be the potential malignant transformation of cystic
epithelium or keratin positive stromal cells. Osathanondh
and Potter, considering the lesion as a cyst, included Cystic
Nephroma under ‘type 2 polycystic kidneys’ (22). However, we
consider that Cystic Nephroma is a neoplasm; in effect, some
studies showed that the tumor cells have multipotentiality in
cellular differentiations and others reported the possibility of
malignant transformation such as Raj et al who described a
malignant Cystic Nephroma in an asymptomatic man (23). In
addition, according to the Bosniak classification, for a type III
cystic lesion (such as Cystic Nephroma) the probability of a
malignant transformation is ~55%, justification for a resec‑
tion of the cystic mass itself (24). For these reasons, the total
excision of cystic nephroma is to be recommended. On the
other hand, reliably distinguishing the Cystic Nephroma from
a malignant lesion of the kidney by preoperative imaging or
gross examination is very difficult. In effect, although the
literature reports distinct radiographic features, these are not
universally present in all cases. Imaging studies, such as US
and CT, usually show the multilocular nature of the Cystic

Nephroma; however, the differential diagnosis between a
class II and III cyst, based on the Bosniak classification, can
be problematic. Therefore, surgical intervention is necessary
for both diagnosis and treatment. According to the literature,
nephrectomy is an adequate treatment and it does not need
any chemotherapy and radiotherapy (25,26). In addition, the
nephron‑sparing technique can be an adapted choice to treat
the lesion (27). In fact, our inability to classify the renal mass
as benign using common pre‑operative imaging techniques
has led us to adopt the same therapeutic strategy as for renal
cell carcinoma. To date, partial nephrectomy, when surgically
possible, is the first treatment option for T1 tumors. In effect,
the EAU guidelines strongly recommend that consideration be
given to performing a partial nephrectomy in patients with T1
cancer (28). According to the current Tumor Node Metastasis
(TNM) staging system, stage T1 is defined as a tumor limited
to the kidney, with dimensions equal to or <7 cm (29). The
renal mass reported in our clinical case, by virtue of its size,
was classified as a stage T1a, justifying the choice of a conser‑
vative intervention. In addition, it should be noted that the
nephron‑sparing surgery for a type III Bosniak cyst was also
warranted in view of the young age of the patient, the result
of the extemporaneous histological examination during the
operation and the associated symptoms (hematuria but also
recurrent episodes of renal colic), which would hardly regress
without surgery. Rather, due to the tendency of the cystic mass
to increase in size with the passage of time, an exacerbation of
the symptoms itself would certainly have occurred. In addition,
regarding the comparison between surgery and preoperative
histological correlation using renal biopsy in the case of an
indeterminate cystic mass (such as Cystic Nephroma), some
authors recommend biopsy. However, in the case of biopsy,
the possibility of false negatives due to the small number of
malignant cells in the cystic mass, the risk of seeding along
the needle path and the risk of rupture of the cyst with spread
of malignant cells must be considered. Therefore, the renal
biopsy should only be performed when there are clinical
grounds for suspecting that the mass is inflammatory (in case
of pyuria, not present in our case) or when there are radio‑
logical signs suggestive of inflammation (hyperdensity of
the perirenal adipose tissue, a sign not present in the images
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CT scan of the patient). To support this approach, the EAU
guidelines offer only a weak recommendation to perform a
preoperative kidney biopsy in patients with unclear kidney
lesions (28). Therefore, although published reports consider
nephrectomy as the classical surgical technique to treat the
MCN (30,31), we suggest that nephron‑sparing surgery, when
surgically possible, may be the best choice of treatment when
the diagnosis of Cystic Nephroma is suspected preoperatively
and verified intraoperatively. A definitive diagnosis can typi‑
cally be made from the result of the pathological examination
when the operation is over. If the removed lesion is of benign
nature, only surveillance is necessary after surgery.
In conclusion, considering the young age of the patient,
the case described above has been singular for the choice of
partial nephrectomy as a treatment modality. In addition, the
study case presented another unique characteristic: The direct
tumor extension into the renal pelvis through a calyx. This
growth pattern may be a singular feature of MCN. In this
case, the lesion was localized within the renal parenchyma
but, as described in only two other cases (32,33), herniation
into the renal pelvis had occurred. Although rare, Cystic
Nephroma must be kept in mind in the differential diagnosis
of a renal mass. Because the age of presentation ranges from
infancy to adulthood, both pediatric and adult surgeons
may be called on to diagnose and treat Cystic Nephroma. In
summary, the present study reports a case of a MCN with
an unusual localization and for which the combination of
clinical and radiological findings may help in lesion char‑
acterization, but only histology can provide the definitive
diagnosis. We advocate the use of nephron‑sparing technique
as the most appropriate surgical treatment method for MCN
when the diagnosis is suspected pre‑operatively and verified
intra‑operatively on frozen section analysis; in the present
case, performing a conservative surgical treatment, the kidney
function was kept intact (a fundamental consideration when
patients have a long life expectancy).
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