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Abstract 
Cystic renal neoplasms can be classified as benign and malignant, consisting 
of multilocular cystic renal cell cancer, cystic renal cell cancer, multilocular 
cystic nephroma and benign multilocular cysts. The objective of this article is 
to summarize the clinical aspects of multilocular cystic nephroma and discuss 
the major similarities that provoke difficulties in proper diagnosis and treat-
ment. 
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1. Introduction 

Multilocular Cystic Nephroma (MCN) is a controversial, rare, non-genetic type 
of benign kidney tumor. It’s usually a mixed mesenchymal and epithelial [1] [2] 
[3], slow growing, unilateral mass of the lower pole of the kidney composed of 
numerous cysts, without solid elements. It has an excellent prognosis [4]. While 
the clinical, radiologic, and histologic features of cystic nephroma are well de-
scribed, the immunohistochemical features are not [5].  

More than 200 cases have been reported in literature [3] [6]. They were pre-
viously known as multilocular cystic renal cell carcinomas. In literature you may 
also stumble upon the terms multicystic nephroma (MCN), polycystic nephrob-
lastoma, cystic nephroma, cystic renal hamartoma, cystadenoma, mixed epi-
thelial stromal tumor (MEST) and renal epithelial and stromal tumor (REST) [1] 
[2] [6]. REST can be used to beset MCN and MEST. 

This tumor is most common upon female patients around 40 to 60 years of 
age with a male to female ratio of 1:8 [1] [2] [3] but it is also described in infants 
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around the ages of 2 to 4 years old of which 73% are males [2] [3], with a male to 
female ratio of 3:1. Thus, it can be classified as congenital, affecting infant males, 
or acquired affecting mostly postmenopausal females with a male to female ratio 
of 1:9. The congenital form is usually observed in infants under the age of two, 
with male to female ratio 2:1 [6]. 

2. Discussion 

It was initially marked out in 1892 by Edmunds as a cystic adenoma of the kid-
ney [2] [6]. The definition multicystic nephroma was first proposed in 1951 and 
later modified and further redivided into cystic nephroma and cystic partially 
differentiated nephroma depending on the absence and presence of blastemal 
elements [2].  

It must be noted that they are considered to be a separate type of nephroma in 
comparison with pediatric cystic nephroma according to the 2016 WHO classi-
fication [1]. They differ on both immunohistochemical and genetic bases. They 
were also renamed as multilocular cystic renal neoplasms of low malignant po-
tential due to the fact that they have no recurrence or metastasis in patients. 

According to the World Health Organization (WHO) they are classified under 
the mixed epithelial-stromal tumors of the kidneys [6]. 

This tumor appears to be influenced by hormones since it mostly affects fe-
males, especially if they have a history of oral intake of estrogens. Cases have also 
been reported consisting of male patients with a history of hormone manipula-
tions for prostate cancer [6]. 

Even though MCN is not considered a premalignant condition, there are cases 
reporting co-existing foci of renal cell carcinoma in the lining of the cyst wall 
[2].  

In the past they were considered to be developmental defects of neoplastic 
origin probably raised from the ureteral bud with malignant potential [2] [7]. 
Bahubeshi et al. reported that mutation of germline DICER1 is associated with 
familial cystic nephroma [4].  

In 1956, Boggs and Kimmelstiel first proposed the true neoplastic nature of 
the lesions in a case report, suggesting the term benign multilocular cystic 
nephroma for this condition [7].  

3. Diagnosis 
3.1. Clinical Presentation 

These types of nephroma are often accidentally discovered while patients un-
dergo imaging for other reasons of medical assessment do to the fact that they 
are mainly asymptomatic by nature. Clinical presentation though nonspecific 
may consist of abdominal pain, loin pain and a palpable and painless abdominal 
mass [1] [8], along with urinary tract infection and hematuria (due to extension 
of the tumor to the renal pelvis) [2] and hypertension (in adults) [6]. Pleuro-
pulmonary blastoma can be seen in these patients and in their families [9].  
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3.2. Imaging 

a. On X-ray imaging they may be identified as large masses displacing and ef-
facing the bowel loops. Calcifications are sparsely seen (Figure 1). 

b. On ultrasonography the radiographer observes an irregular cystic mass 
coming from the kidney and may recognize the claw sign which can play a deci-
sive role in the diagnosis (Figure 2). The cysts show up as hypoechoic lesions 
delineated by hyperechoic septae [2]. Sonographic findings relate to the size of 
the locules. When locules are small, a non-specific complex intra-renal mass is 
demonstrated. In contrast, when locules are large the sonogram will demonstrate 
a renal mass with multilocular configuration, discrete septa and sono-lucent 
spaces [6]. Calcifications are rarely seen [6].  

c. On computed tomography pyelography (CTIVP) the cystic mass is easier to 
identify along with variable septal enhancement, with well-defined margins and 
herniation in the renal pelvis. No contrast excretion is seen in the cystic compo-
nents [1] [3]. Delayed excretion with hydro-calycosis or no visualization occurs 
in cases with obstruction by pelvic herniation of the tumor [6] (Figure 3). 

It usually falls in the Bosniak III classification of renal cystic masses with a 
potential of malignant risk of 60% [3]. In addition, according to Ian M. Silver, 
visualization of an ectopic ureterocele also suggests a diagnosis of multicystic 
 

 
Figure 1. Excretory urography X-ray showing 
a mass on the left kidney [10]. 

 

 
Figure 2. Abdominal ultrasound showing a 
left MCN [11]. 
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dysplastic kidney [8].  
The Bosniak classification for computed tomography is helpful in determining 

the risk of malignancy. However, multilocular cystic nephroma is usually as-
signed to Category III and above, and the malignant potential is greater than 
54% [4]. 

Bosniak is a classification system of renal cystic masses and divides them into 
five categories. It was named after Morton A. Bosniak, a professor in radiology 
at New York University Langone School of Medicine. It supports the process of 
predicting the risk of malignancy and implying treatment and follow ups. Bos-
niak I classification refers to benign, simple cysts with no potential of malignan-
cy; Bosniak II to reliably benign cysts that are minimally complex with no risk of 
being malignant; Bosniak III to cysts that are intermediately complex with 55% 
risk of being malignant; and Bosniak IV consists of cysts that are approximately 
90% likely of being malignant [12] [13].  

d. MRI imaging is sparsely indicated. It reveals images with variable signals 
and hyperintense cysts. Septa are usually hypointense on all sequences due to 
fibrous content [1] [2] (Figure 4).  

e. Angiography would not help with the diagnosis because MCN may be hy-
povascular, hypervascular or even avascular [2] (Figure 5). 
 

 
Figure 3. Computed tomography scan showing a left 
MCN [7]. 

 

 
Figure 4. Axial MRI showing a large right MCN [7]. 

https://doi.org/10.4236/oalib.1106268


A. P. Christodoulides 
 

 
DOI: 10.4236/oalib.1106268 5 Open Access Library Journal 
 

 
Figure 5. Angiogram showing a poorly vascularized 
space-occupying process (MCN) [14].  

 
As of the 1990s, CT became the primary imaging examination for the evalua-

tion of MCN [1] [7]. The cross-sectional imaging techniques of CT, ultrasound, 
and MRI show the multilocular cystic features of MCN but unfortunately cannot 
be used to accurately differentiate MCN from other complex cystic renal masses, 
particularly a subset of cystic renal cell carcinomas [3]. 

f. Finally, scintigraphy of the kidneys can be performed. Scintigrams demon-
strate a defect corresponding to the renal mass. 

Nuclear medicine studies have a low degree of confidence in the diagnosis of 
multilocular cystic nephroma specifically. Although a general nonspecific renal 
mass can be identified, details cannot be differentiated. The lack of precision re-
sults in high false-positive and false-negative rates because of the inaccuracy of 
the method [7]. 

Patients are usually led to partial or radical nephrectomies due to difficulties 
on proper diagnosis solely on imaging which generally has suspicious and ma-
lignant features. 

3.3. Percutaneous Renal Biopsy 

An alternative approach favors the use of percutaneous renal biopsy for indefi-
nite masses in an effort to reduce the number of surgical interventions and re-
lated complications [4]. This is risky though due to the potential for tumor 
seeding of the needle track and morbidity of the procedure. However, the risk of 
seeding is considered rare and the morbidity of the procedure in comparison 
with surgical intervention is, in general, less pernicious [2] [6] [15]. Other prob-
lems are that biopsy results may not be representative of the entire mass and that 
there are limitations immanent to this procedure compared with the biopsy of 
solid masses [3]. 

Shannon et al. reported that among 235 biopsies for less than 5 cm incidental 
renal masses, 184 (78%) were diagnostic and 51 (22%) were nondiagnostic due 
to insufficient material. Diagnostic biopsies revealed 138 malignant (75%) and 
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46 benign (25%) lesions. For a small renal mass (<4 cm), preoperative renal bi-
opsy can be considered and has the potential to avoid a significant number of 
major surgical procedures [4]. 

3.4. Differential Diagnosis 

Differential diagnosis may vary as they may appear to be malignant on imaging, 
posing as cystic renal cell carcinomas, cystic partially differentiated nephroblas-
tomas, lymphangiomacystic standard nephroblastomas (cystic Wilms tumor), 
cystic mesoblastic nephroma and other renal cysts, multicystic dysplastic kidney, 
medullary sponge kidney, tubulocystic carcinoma [4]. It is not easily differen-
tiated from multilocular cystic renal neoplasm of low malignant potential. The 
overall final diagnosis is made after excision of the tumor. 

3.5. Histopathology 

Macroscopically, MCN is an encapsulated, well-demarcated tumor, composed 
entirely of numerous cysts and septa without solid areas. The cysts consist of se-
rosanguineous fluid and the tumor may be focal or replace the whole kidney, 
being 5 - 20 cm in diameter [9] [15]. 

Microscopically on histopathology, micrographs reveal cysts lined by a simple 
flat, cuboidal or hobnail epithelium and seta variably lined by fibrous and or 
ovarian-like stroma. They appear as unifocal multiloculated cystic masses sur-
rounded by a thick fibrous and compressed parenchyma. These features have 
great similarities with other cystic tumors and cause confusion in the diagnosis 
[1] [5] [6] [9] [15]. 

These tumors are also positive to estrogen receptor immunostaining patterns, 
and progesterone receptors in ovarian type stroma, vimentin and desmin in 
stromal cells, keratin in epithelium as well as CD10, calretinin and inhibin 
probably due to the ontogenic similarity to the ovarian stroma and smooth mus-
cle differentiation [6] [9] [10]. 

Boggs and Kimmelstiel defined certain criteria in order to enable the differen-
tiation from polycystic disease, multicystic kidneys, simple renal cysts and cystic 
renal cell carcinoma. These criteria include: multilocular lesion, cysts lined with 
epithelium, cysts that do not communicate with the pelvis and normal residual 
renal tissue. While the histologic features of CN are well described [1], final pa-
thologic diagnosis is almost exclusively based on immunohistochemistry [6]. 

3.6. Treatment Options 

Because neither the clinical nor the imaging features of MCN can predict its 
histologic characteristics, radical or nephron sparing nephrectomy, with or 
without lymph node excision, depending on the site and size of the lesion, is re-
quired for both diagnosis and treatment [1] [2] [8]. Although surgical resection 
remains the standard of care for small renal masses, cryoablation and radiofre-
quency ablation have emerged as minimally invasive treatment alternatives [4]. 
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It is generally perceived that Imaging-guided RFA and cryoablation are effective 
and safe treatments of Bosniak III and IV cystic renal neoplasms with outcomes 
comparable to those of surgical therapies and long term follow ups have demon-
strated low recurrence rates [16] [17]. 

There is currently no data referring to the outcomes of these techniques in this 
particular kidney tumor. 

Therefore, the Bosniak classification is not an absolute criterion for deter-
mining the need for surgical intervention in renal mass treatment. Tumor size 
and the potential impact on renal function if the tumor is removed should be 
strongly considered when deciding on surgical intervention [2] [8]. Elective par-
tial nephrectomy is acceptable if the tumor is 40 mm or smaller and if the con-
tralateral kidney function is preserved. In our literature review, the most com-
mon presentation of MCNs was as a unilateral single mass, with a median size of 
100 mm in patients 10 years old or younger and 73 mm for those 11 years old or 
older. More recent studies in the literature have stated that tumors within the 
kidney between 40 and 70 mm may also be candidates for a more conservative 
surgical approach [3]. 

4. Conclusions 

MCN is a rare lesion and is not a premalignant condition in children and adults. 
Nonspecific clinical presentations and confusing radiological features create dif-
ficult preoperative differentiation from other cystic renal neoplasia’s [2] [6]. 

Despite the advances in pathology and radiology, MCN still remains a surgi-
cally treated lesion. With no definitive features that allow confident pre-operative 
diagnosis [2]. 

Imaging evaluation is important for suggesting the diagnosis of MLCN but 
has several limitations, and it is not enough to distinguish between malignant 
and benign complex cysts [3].  

Overall, cystic kidney tumors are still prone to confusion and dilemma in 
preoperative diagnosis because they have a diffuse cystic growth development 
and are similar in their macroscopic appearances [15]. 

Surgical excision is curative for multilocular cystic nephroma. Although the 
prognosis is excellent, long-term follow-up for local recurrence is still recom-
mended because three cases of local recurrence have been reported [4]. 

Conflicts of Interest 

The author declares no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Deng, F., Gaillard, F., et al. Cystic Nephroma. Radiopaedia. [INTERNET].  

https://radiopaedia.org/articles/cystic-nephroma-2  

[2] Wilkinson, C., Palit, V., Bardapure, M., Thomas, J., Browning, A.J., Gill, K. and Bi-
yani, C.S. (2013) Adult Multilocular Cystic Nephroma: Report of Six Cases with 

https://doi.org/10.4236/oalib.1106268
https://radiopaedia.org/articles/cystic-nephroma-2


A. P. Christodoulides 
 

 
DOI: 10.4236/oalib.1106268 8 Open Access Library Journal 
 

Clinical, Radio-Pathologic Correlation and Review of Literature. Urology Annals, 5, 
13-17. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3643315  
https://doi.org/10.4103/0974-7796.106958 

[3] Granja, M.F., O’Brien, A.T., Trujillo, S., Mancera, J. and Aguirre, D.A. (2015) Mul-
tilocular Cystic Nephroma: A Systematic Literature Review of the Radiologic and 
Clinical Findings. American Journal of Roentgenology, 205, 1188-1193.  
https://doi.org/10.2214/AJR.15.14548 

[4] Chang, C.-P., Li, J.-R., Yang, C.-S., Ou, Y.-C. and Cheng, C.-L. (2014) Multilocular 
Cystic Nephroma: A Case Report and Review of the Literature. Urological Science, 
25, 109-111. https://www.sciencedirect.com/science/article/pii/S1879522613000869  
https://doi.org/10.1016/j.urols.2013.08.005 

[5] Mukhopadhyay, S., Valente, A.L. and de la Roza, G. (2004) Cystic Nephroma: A 
Histologic and Immunohistochemical Study of 10 Cases. Archives of Pathology & 
Laboratory Medicine, 128, 1404-1411.  
https://www.archivesofpathology.org/doi/full/10.1043/1543-2165%282004%29128%
3C1404%3ACNAHAI%3E2.0.CO%3B2  

[6] Stamatiou, K., Polizois, K., Kollaitis, G., et al. (2008) Cystic Nephroma: A Case Re-
port and Review of the Literature. Cases Journal, 1, 267. 
https://casesjournal.biomedcentral.com/articles/10.1186/1757-1626-1-267#citeas  
https://doi.org/10.1186/1757-1626-1-267 

[7] Lederman, H.M. (2015) Multilocular Cystic Nephroma Imaging. Medscape.  
https://emedicine.medscape.com/article/411485-overview#showall  

[8] Silver, I.M.F., Boag, A.H. and Soboleski, D.A. (2008) Multilocular Cystic Renal Tu-
mor: Cystic Nephroma. Radiographics, 28, 1221-1225.  
https://doi.org/10.1148/rg.284075184 

[9] Gupta, P. (2020) Adult Cystic Nephroma.  
http://www.pathologyoutlines.com/topic/kidneytumorcysticnephroma.html  

[10] Agrons, G.A., Wagner, B.J., Davidson, A.J. and Suarez, E.S. (1995) Multilocular 
Cystic Renal Tumor in Children: Radiologic-Pathologic Correlation. RadioGraph-
ics, 15, 653-669. https://doi.org/10.1148/radiographics.15.3.7624570 

[11] Singh, S., Chowdhury, V., Dixit, R. and Manchanda, A. (2006) Multilocular Cystic 
Nephroma of the Kidney: A Case Report. Indian Journal of Radiology and Imaging, 
16, 901-904. http://medind.nic.in/ibn/t06/i4/ibnt06i4p901.pdf  
https://doi.org/10.4103/0971-3026.32379 

[12] Knipe, H., Gaillard, F., et al. Bosniak Classification System of Renal Cystic Masses. 
Radiopaedia.  
https://radiopaedia.org/articles/bosniak-classification-system-of-renal-cystic-masse
s  

[13] Silverman, S.G., Pedrosa, I., Ellis, J.H., Hindman, N.M., Schieda, N., Smith, A.D., 
Remer, E.M., et al. (2019) Bosniak Classification of Cystic Renal Masses, Version 
2019: An Update Proposal and Needs Assessment. Radiology, 292, 475-488.  
https://doi.org/10.1148/radiol.2019182646 

[14] De Wall, J.G., Schroder, F.H. and Scholtmeijer, R.J. (1986) Diagnostic Workup and 
Treatment of Multilocular Cystic Kidney Difficulties in Differential Diagnosis. 
Urology, 28, 73-77. https://www.goldjournal.net/article/0090-4295(86)90190-1/pdf  
https://doi.org/10.1016/0090-4295(86)90190-1 

[15] Darouichi, M., Till, J.P. and Constanthin, P.E. (2019) Renal Cystic Nephroma: His-
tologic and Immunohistochemical Analyses and Review of Literature. Archives of 
Clinical and Biomedical Research, 3, 3-11.  

https://doi.org/10.4236/oalib.1106268
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3643315
https://doi.org/10.4103/0974-7796.106958
https://doi.org/10.2214/AJR.15.14548
https://www.sciencedirect.com/science/article/pii/S1879522613000869
https://doi.org/10.1016/j.urols.2013.08.005
https://www.archivesofpathology.org/doi/full/10.1043/1543-2165%282004%29128%3C1404%3ACNAHAI%3E2.0.CO%3B2
https://www.archivesofpathology.org/doi/full/10.1043/1543-2165%282004%29128%3C1404%3ACNAHAI%3E2.0.CO%3B2
https://casesjournal.biomedcentral.com/articles/10.1186/1757-1626-1-267%23citeas
https://doi.org/10.1186/1757-1626-1-267
https://emedicine.medscape.com/article/411485-overview%23showall
https://doi.org/10.1148/rg.284075184
http://www.pathologyoutlines.com/topic/kidneytumorcysticnephroma.html
https://doi.org/10.1148/radiographics.15.3.7624570
http://medind.nic.in/ibn/t06/i4/ibnt06i4p901.pdf
https://doi.org/10.4103/0971-3026.32379
https://radiopaedia.org/articles/bosniak-classification-system-of-renal-cystic-masses
https://radiopaedia.org/articles/bosniak-classification-system-of-renal-cystic-masses
https://doi.org/10.1148/radiol.2019182646
https://www.goldjournal.net/article/0090-4295(86)90190-1/pdf
https://doi.org/10.1016/0090-4295(86)90190-1


A. P. Christodoulides 
 

 
DOI: 10.4236/oalib.1106268 9 Open Access Library Journal 
 

http://www.fortunejournals.com/articles/prenal-cystic-nephroma-histologic-andnb
spimmunohistochemical-analyses-and-review-of-literaturep.html  

[16] Allen, B.C., Chen, M.Y., Childs, D.D. and Zagoria, R.J. (2013) Imaging-Guided Ra-
diofrequency Ablation of Cystic Renal Neoplasms. American Journal of Roentge-
nology, 200, 1365-1369. https://doi.org/10.2214/AJR.12.9336 

[17] Aoun, H.D., et al. (2017) Percutaneous Cryoablation of Renal Tumors: Is It Time 
for a New Paradigm Shift? Journal of Vascular and Interventional Radiology, 28, 
1363-1370. https://www.jvir.org/article/S1051-0443(17)30668-1/fulltext  
https://doi.org/10.1016/j.jvir.2017.07.013 

 
 
 
 
 
 

Abbreviations 

MCN: multilocular cystic nephroma 
MEST: mixed epithelial stromal tumor 
REST: renal epithelial and stromal tumor 
WHO: World Health Organization 
CTIVP: computed tomography pyelography 
MRI: magnetic resonance imaging 
CT: computed tomography 

https://doi.org/10.4236/oalib.1106268
http://www.fortunejournals.com/articles/prenal-cystic-nephroma-histologic-andnbspimmunohistochemical-analyses-and-review-of-literaturep.html
http://www.fortunejournals.com/articles/prenal-cystic-nephroma-histologic-andnbspimmunohistochemical-analyses-and-review-of-literaturep.html
https://doi.org/10.2214/AJR.12.9336
https://www.jvir.org/article/S1051-0443(17)30668-1/fulltext
https://doi.org/10.1016/j.jvir.2017.07.013

	Multilocular Cystic Nephroma—A Brief Review
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Discussion
	3. Diagnosis
	3.1. Clinical Presentation
	3.2. Imaging
	3.3. Percutaneous Renal Biopsy
	3.4. Differential Diagnosis
	3.5. Histopathology
	3.6. Treatment Options

	4. Conclusions
	Conflicts of Interest
	References
	Abbreviations

