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INTRODUCTION

Multicystic nephroma (MCN) is a rare, benign cystic neoplasm 
of  the kidney. It was first described in 1892 as cystic adenoma 
of  the kidney and over 200 cases have been reported in the 
literature so far.[1] Its etiology and histogenesis is debatable, 
and in the past they were considered to be developmental 
lesions with malignant potential. The name multicystic 

nephroma was first proposed in 1951 and later modified and 
further subdivided into cystic nephroma and cystic partially 
differentiated nephroma depending on the absence and presence 
of  blastemal element, respectively.[2]

MCN  is an uncommon, benign cystic lesion of  the kidney 
with bimodal age distribution, occurring in both infants 
and adult population. Although it has been described in 
neonates, MCN is more commonly seen in the age group 
of  2–4 years (of  which 73% are in males). Below 4 years of  
age, male to female ratio is 3:1 and boys are affected more 
than girls. In adults, it is seen in the 4th–6th decade with 
its male to female ratio being 1:8.[3-6] Adult-onset cystic 
nephroma is histogenetically and morphologically different 
from pediatric cystic nephroma.[7-9] According to the World 
Health Organization (WHO) classification of renal neoplasms, 
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MCN is grouped with the mixed epithelial and stromal tumors 
(MEST).[10] The term renal epithelial and stromal tumor 
(REST) can be used to encompass both MCN and MEST.[11] 

Surgical intervention is the effective method at present to 
exclude malignant cystic lesions of  kidney. However, nephron-
sparing surgery can be an option depending on the site and size 
of  the lesion. We performed a retrospective review of  six cases 
of  MCN with regards to clinical, radiological and pathological 
features. This case series proves that despite recent advances 
in radiology and pathology, MCN still remains a surgically 
treated lesion with no definitive features that allow confident 
pre-operative diagnosis.

MATERIALS AND METHODS

Following a search of  multidisciplinary records and our 
department’s pathology results server between 2002 and 2009, 
all cases of  adult MCN were identified. This revealed six cases 
of  MCN, all of  which were confirmed as MCN following 
histological examination. The patients’ medical case notes were 
then accessed from the Medical Records department to enable 
clinical details to be collated. The radiology information server 
was then used to access the relevant imaging performed. The 
initial radiological reports were read, and in addition the images 
were retrospectively evaluated. 

RESULTS

In all patients, a computed tomography (CT) scan suggested 
a Bosniak III type cyst. Five patients underwent a laparoscopic 
nephrectomy. Clinical, radiology, pathology and management 
details are presented in Table 1.

DISCUSSION

MCN has at least 20–25 synonyms, which include multilocular 
cystic renal tumor, benign multilocular cystic nephroma, 
polycystic nephroblastoma, and so on.

The pathogenesis of  MCN is controversial and its classification 
is confusing. There are numerous proposed theories indicating 
the etiology as a developmental defect.[12] It has also been 
postulated that it could be neoplastic in origin, probably arising 
from the ureteral bud.[12] Various pathological criteria have been 
proposed in the past to differentiate and classify this entity. First 
diagnostic criteria were formulated in 1951[2] and later modified 
in 1956[13] and include the following: (a) lesion must be 
multilocular, (b) the cyst for the most part lined by epithelium, 
(c) the cyst must not communicate with renal pelvis, (d) the 
residual renal tissue should be essentially normal, except for 
pressure atrophy, and finally (e) no fully developed nephrons. 
The terminology was modified in 1989, which emphasized Ta
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neoplastic rather than developmental origin.[9] It was broadly 
segregated into MCN and cystic partially differentiated 
nephromablastoma.[9] In MCN, multiple cysts showed septa 
consisting of  mature, well-differentiated tubules among the 
fibrous tissue. Lesions which were predominately cystic without 
nodular or solid components and containing blastemal elements 
were noted as cystic partially differentiated nephroma, especially 
those occurring in the age group less than 2 years. Further 
subclassification of  cystic partially differentiated nephroma was 
attempted to predict the aggressiveness of  this entity based on 
the content of  septal stromal elements, and presence of  more 
than 50% of  mature septal element was classified as grade I 
and less than 50% as grade II.[9]

Patients usually present with nonspecific symptoms. Abdominal 
pain, hematuria, and urinary tract infection are common in 
adults. Hematuria can be seen in all age groups and is thought 
to be due to extension of  tumor into the renal pelvis.[14,15] 

Loin pain was the commonest presentation in this study and 
only two patients presented with hematuria. Presentation 
can sometimes be with severe colicky abdominal pain due to 
spontaneous rupture of  the cyst,[16] which can lead to a clinical 
diagnosis of  urinary stone disease. In the present series, case 
no. 6 had a similar presentation and an intravenous urogram 
was nondiagnostic. It usually affects single kidney, although 
rarely bilateral MCN has been reported.[3,6,17] Lower pole of  
kidney is the most favored site and the upper pole is the least 
favored; however, it can arise from any portion of  the renal 
parenchyma. Interestingly, in the present series, upper pole was 
the most common site of  presentation.

Distinct radiographic features have been described [Table 2], 
but are not universally present in all cases. Ultrasound is often 
the first investigation used in evaluating abdominal masses, 

confirmed by CT scan. The sonographic findings depend on 
the amount of  stromal tissue and size of  locules. Cysts usually 
show up as hypoechoic lesions delineated by hyperechoic septae 
[Figure 1], and this feature can be suggestive of  MCN but not 
diagnostic. The mass is often easily demonstrable at ultrasound, 
with an average diameter of  approximately 10 cm.[18] Our six 
cases had a mean maximum diameter of  8.9 cm. If  the cysts are 
small, the mass may demonstrate internal scattered echoes but 
without distinct loculations.[3] Calcification has been described 
as a rare feature of  MCN,[6] and curvilinear calcifications may 
be seen on ultrasound within the septa. None of  our patients 
displayed calcification within the MCN on any imaging 
modality. If  present, as in one of  our cases, urinary obstruction 
may be well demonstrated with ultrasound. Both needle-guided 
aspiration and color Doppler ultrasound have been proposed to 
help differentiate between benign and malignant multilocular 
cystic lesions.[19] 

CT image features suggestive of  MCN are multicystic 
architecture [Figure 2] with well-defined margins, enhancing 
septae and herniation into renal pelvis. This herniation often 

Figure 1: Ultrasound of the right kidney. Longitudinal (left) and 
transverse (right) images show a well-defined multiseptated cystic lesion 
(arrows) at the lower pole

Table 2: Radiological and pathological features of multicystic nephroma
Ultrasound Multiple anechoic spaces traversed by thin septa

No solid elements
�A beak or "claw" of normal renal parenchyma around the periphery of a well-defined mass
Splaying or displacement of the renal collecting system

Computed tomography A sharply circumscribed, multiseptated renal mass
�Attenuation value of the cyst contents equal to or slightly higher than that of water
�Septations enhance following contrast material administration, but contrast material does not accumulate within 
individual loculi
Well-defined margins
Multicystic architecture
Herniation into the renal collecting system

Magnetic resonance imaging Low signal intensity of the tumor capsule
Angiography Multilocular cystic renal tumors usually appear hypovascular
Pathology – macroscopic 
features

Unilateral and solitary lesion – sharp interface with normal renal parenchyma
Multilocular cysts of varying sizes with thin septa and no solid elements
Cysts are non-communicating with each other or the renal pelvis
Cysts contain serous fluid

Pathology – microscopic 
features

�Cysts lined by tubular epithelium which may be columnar or flat, and is characteristically “hobnail” in appearance
Fibroblastic stroma between cysts
�Smooth and skeletal muscle tissue and undifferentiated metanephric bastema may be present
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causes hematuria. However, it is interesting to note that the 
two cases in this series presenting with hematuria did not 
show any herniation in CT imaging. Calcification is rarely 
seen; occasionally, however, ossification can occur within 
septa or within the renal capsule. Central or small peripheral 
curvilinear calcifications can occasionally be seen at the edge of  
the herniated pelvic portion.[20]  In addition, dense calcium rings 
in multiple cysts have been reported.[4] If  present, calcification 
may lead to confusion with malignancy as case no. 1 in the 
present series was reported as a T2 lesion on CT.

Magnetic resonance imaging (MRI) is rarely indicated, but 
imaging features include usually hypointense signal on T1-
weighted sequences (although this may vary) and hyperintense 
signal on T2-weighted sequences.[21] Septa are usually 
hypointense on all sequences due to fibrous content.[22]

Angiography appearances of  MCN may appear as avascular or 
hypervascular. However, this is nonspecific and nondiagnostic, 
as MCN may be avascular, hypo- or hypervascular.[23]

The pathological features of  the multilocular cystic renal 
neoplasms including cystic nephroma and cystic hamartoma, 
which show cystic growth pattern, are very difficult to separate 
radiographically.[24] Fine needle aspiration cytology (FNAC) 
has been attempted in order to establish a preoperative 
diagnosis. Papanicolaou staining of  the cyst fluid showed 
markedly atypical cells forming papillary clusters. However, 
though not very conclusive, low cellularity, absence of  necrosis, 
and paucity of  single cells should be viewed with suspicion of  
MCN.[25] All six cases in this study had lesions lined by cuboidal 
epithelium [Figure 3], and in a few places hobnail epithelium 
[Figure 4] was seen. The stroma was composed of  varying 
amounts of  hyalinized spindle cells, fibroblasts, and smaller 
renal tubules lined by single layer of  cuboidal epithelium. No 
cells with clear cytoplasm, blastemal or immature elements 
were seen. However, foci of  inflammatory cells and histiocytes 
were noted in one case. On immunohistochemistry, all six 
cases had an ovarian-like stroma in between the cysts, positive 
for both estrogen receptor (ER) and progesterone receptor 
(PR). No serological markers or immunohistochemistry 
features are conclusive in differentiating between MCN, 
cystic partially differentiated nephroma and cystic renal cell 
carcinoma.[5] Stromal positivity for ER or PR was seen in all 
of  our cases, indicating that such positivity should support 
a diagnosis of  MCN. Frozen section could be an option in 
deciding between radical and nephron-sparing nephrectomy, 
but partially cystic renal cell carcinoma may be potentially 
missed on frozen section. None of  the cases in the present 
series was deemed suitable for partial nephrectomy because 
of  the size and position of  the lesion. 

It is widely believed that it is impossible to clinically or 
radiologically distinguish between the benign entity of  MCN 
and renal cell carcinoma. Our six cases further support 
this. Following CT and/or ultrasound assessment and then 
discussion at the local multidisciplinary meeting, all of  our cases 
were treated as Bosniak type III lesions and surgery was therefore 
advised [Table 1]. Even in retrospect, none of  the imaging 

Figure 2: Unenhanced (left) and portal venous phase (right) CT shows 
an extensive multicystic mass (arrows) bulging the renal capsule at 
multiple sites

Figure 3: Cut section of multilocular cystic nephroma

Figure 4: Microscopy showing hobnail appearance of cyst lining x40 
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features would have allowed one to be completely certain of  a 
benign diagnosis. All our cases showed multiloculated cystic 
lesions with locules of  varying sizes, and none of  the lesions 
displayed communication between the cysts or communication 
between the cysts and the renal pelvis. Some of  the lesions 
contained thin septa and some of  the lesions contained both 
thick and thin septa, displaying measurable enhancement on 
CT. However, none of  the lesions contained solid elements on 
either imaging or on histological analysis.

Although the MCN is not a pre-malignant condition, there 
are case reports of  co-existing foci of  renal cell carcinoma 

in the lining of  the cyst wall. MCN is considered to be of  
benign nature in adults; tumor recurrences have been observed 
and whether these recurrences are related to the missed 
foci of  malignant area or sarcomatous degeneration is not 
clear.[19] These recurrences are more often seen after partial 
nephrectomy. So far, only four cases of  local recurrences have 
been reported, all following partial nephrectomy.[26] However, 
in a series of  24 patients who underwent partial nephrectomy 
for MCN, no recurrences were found after a mean follow-up of  
39 months.[6] More recently, a case of  percutaneous treatment 
has been described in treating MCN. Percutaneous endoscopic 
resection of  a portion of  the cyst protruding into the renal 
parenchyma was performed, and follow-up CT 4 weeks later 
revealed complete resolution.[27] However, 3 years later, the 
authors reported failure with percutaneous approach.[28]

CONCLUSION

Multilocular cystic nephroma is an uncommon cystic lesion 
of  the kidney and should be considered in the differential 
diagnosis of  malignant cystic renal tumors in both children 
and adults. Whilst it is important to consider the diagnosis 
of  MCN for any multicystic mass, as our series of  six cases 
has shown, a definitive diagnosis can only be made following 
surgical treatment with total or partial nephrectomy depending 
on the size and location of  the lesion in the kidney.
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