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Abstract

Cystic nephroma is a rare benign renal tumor of uncertain etiology. In children, it can manifest as a 
palpable abdominal mass, hematuria, and recurrent urinary infections. Imaging tests such as ultra-
sound and computed tomography assist in the diagnosis, but confirmation is made through anato-
mopathological study. Treatment is surgical and may be partial or total nephrectomy, with a good 
prognosis. Objective: To report a rare case of pediatric cystic nephroma, its clinical manifestations, 
radiological and histopathological aspects, as well as the treatment used and its evolution. Clinical 
Case: Pre-school, male, with a history of recurrent urinary infections in the first year of life. At 2 years 
and 8 months, he presented nodulation in the right hypochondrium with local pain on palpation, 
associated with urinary disorders and hematuria. An ultrasonography showing enlarged right kidney 
due to multiseptated cystic formation. Computed tomography showing multiloculated cystic expan-
sive formation in the right kidney. At 2 years and 10 months, he underwent partial right nephrec-
tomy for excision and anatomopathological study, which was compatible with Cystic Nephroma. He 
evolved with regression of hematuria and recurrent episodes of urinary infections, maintaining renal 
function preserved. Currently, at 4 years and 6 months, asymptomatic. Conclusions: Cystic nephro-
ma is a rare entity, generally with a good prognosis. The association of clinical findings, radiological 
images, and anatomopathological study are fundamental for the establishment of diagnosis and a 
better definition of therapeutic conduct.

What do we know about the subject matter of this study?

In this case, the research evidence indicates an unusual presentation 
of cystic nephroma, considering that most cases have no symptoms 
and, therefore, are incidentally diagnosed.

What does this study contribute to what is already known?

The trials allowed us to discuss a disease whose prevalence is still 
barely known and requires further research, as well as improving 
the differential diagnosis for a better decision making.
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Introduction

Cystic nephroma is a rare, benign renal tumor of 
uncertain etiology, first described in 1892 by Edmunds 
in an 18-year-old girl1. Among renal neoplasms, its 
prevalence is still undefined, estimated between 2 and 
4%2. It is a condition characterized by small multiple 
cysts, separated by septa and enclosed in a single cyst, 
with a well-defined capsule that separates it from the 
underlying renal parenchyma3. 

With a bimodal distribution, it mainly affects chil-
dren under 4 years old, being 75% male and over 30 
years old, will affect mainly women (87%) in this case, 
an 8: 1 ratio to males3,5. Currently, pediatric and adult 
cystic nephromas are considered completely different 
entities, with different morphological, histological, im-
munohistochemical, and genetic characteristics6. 

Genetically, the relationship between cystic ne-
phroma and other tumors with the DICER1 gene mu-
tation is well established, with a high prevalence (86%) 
of such mutations in pediatric cases, compared with 
approximately 10% of nephroma adult cysts9,10. 

The diagnosis of cystic nephroma is based on cli-
nical manifestations, imaging tests, and anatomo-
pathological study. In children under 10 years of age, 
it usually presents as a palpable abdominal mass or on 
the sides. After this age group, it can be manifested by 
abdominal pain or is detected in imaging studies. He-
maturia and urinary tract infections can occur in all 
age groups7. Among the imaging tests that can be used 
are simple radiography, ultrasound, computed tomo-
graphy (CT) scan, and magnetic resonance imaging 
(MRI). In the anatomopathological study presents a 

characteristic macroscopic aspect (“honeycomb” ap-
pearance), and variable histology3. 

It is important to make the differential diagnosis 
of cystic nephroma with other pediatric renal masses, 
such as Wilms’ Tumor, which represents 6% of chil-
dhood cancers8. The search for a correct differential 
diagnosis increases the diagnostic accuracy by ruling 
out other hypotheses, thus avoiding unnecessary the-
rapeutic procedures8. However, it is worth mentio-
ning that the preoperative imaging and macroscopic 
examination are not completely reliable to differen-
tiate it from a malignancy, therefore, elective surgical 
treatment (partial or total nephrectomy) with histolo-
gical analysis is the diagnostic confirmation method9,10. 

Given the unusual nature of the pathology, few stu-
dies, and the limited number of cases described in the 
literature, the interest in studying and describing this 
case becomes imperative and justified. Therefore, this 
article aims to report a pediatric case of cystic nephro-
ma, its clinical manifestations, radiological and histo-
pathological aspects, as well as the treatment used and 
its clinical evolution, emphasizing the importance of 
differential diagnosis with other renal masses, to define 
the best therapeutic approach. 

Clinical Case

Male preschooler, born by normal delivery, full-
term (39 weeks and 4 days), Apgar 9/9, Head circumfe-
rence 34 cm (Z = 0: appropriate for age), Weight 2972 
g (-2 < Z < 0: appropriate for age), Length 51 cm (0 < Z 
< 2: appropriate for age). Pre-natal, peri-delivery, and 
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Resumen

El nefroma quístico es un tumor renal benigno raro, de etiología incierta. En niños puede manifes-
tarse como una masa abdominal palpable, hematuria e infecciones urinarias recurrentes. Exámenes 
de imagen como ultrasonografía y tomografía computadorizada ayudan en el diagnóstico, sin embar-
go, la confirmación se realiza mediante el estudio anatomopatológico. El tratamiento es quirúrgico, 
pudiendo ser nefrectomía parcial o total, con buen diagnóstico. Objetivo: Describir un caso raro de 
nefroma quístico pediátrico, sus manifestaciones clínicas, aspectos radiológicos e histopatológicos, 
así como tratamiento y su evolución. Caso Clínico: Preescolar, sexo masculino, con historia clínica 
de infecciones urinarias de repetición en el primer año de vida. A los 2 años y 8 meses, presentó 
nodulación en hipocondrio derecho con dolor local a la palpación, asociado a molestias disúricas y 
hematuria. La ecografía mostró un riñón derecho aumentado de volumen por formación quística 
multiseptada. La tomografía computadorizada demostró formación expansiva quística multiocula-
da en el riñón derecho. A los 2 años y 10 meses, realizó nefrectomía parcial derecha para exéresis y 
estudio anatomopatológico, compatible con nefroma quístico. Evolucionó con regresión de la hema-
turia y de los episodios recurrentes de infecciones urinarias, manteniendo función renal preservada. 
Actualmente, con 4 años y 6 meses, asintomático. Conclusiones: El nefroma quístico es una entidad 
rara, en general de buen pronóstico. La asociación de hallazgos clínicos, imágenes radiológicas y es-
tudio anatomopatológico son fundamentales para el establecimiento diagnóstico y mejor definición 
de la conducta terapéutica.

Cystic Nephroma - l. M. F. de Souza et al



CLINICAL CASE

immediate neonatal period without complications. 
During the first year of life, he presented 3 episodes of 
urinary tract infection (UTI), treated with first-genera-
tion cephalosporin (cephalexin). 

At 2 years and 8 months of age, he was referred 
to the Pediatric Nephrology outpatient clinic of the 
Hospital Universitário Onofre Lopes (HUOL) with a 
1-month history of nodulation in the right hypochon-
drium, associated with local pain on palpation, evol-
ving with a gradual increase in size. Orange-colored 
urine (questioning whether macroscopic hematuria) 
and strong odor, with voiding effort and intermittent 
urinary stream. Normal general physical examina-
tion. Weight 12.8 Kg (-2 < Z < 0: appropriate for age), 
height 92.5 cm (-2 < Z < 0: appropriate for age), BMI 
14.8 (-2 < Z < 0: appropriate for age). Normal blood 
pressure 80 x 60 mmHg (Mean value 0 - 4 years: 85 x 
60 mmHg). Palpable abdominal mass in the right hy-
pochondrium 6 cm from the costal rim, round-shaped 
and with an irregular surface. He presented an altered 
urine test (EAS), with 20 red blood cells per high power 
field (normal value: < 3-5 RBC/HPF), and a negative 
urine culture. Abdominal ultrasound showed a right 
kidney enlarged by multiseptated cystic formation 
(7.29 x 7.17 cm), of undefined etiology, and bladder 
with thickened walls and without evidence of hydrone-
phrosis (figure 1). 

Complementary CT scan showed an expansive 
multilocular cystic formation involving the right kid-
ney, measuring 8.6 x 6.4 cm in its major axes; left kid-
ney without morphological abnormalities, with both 
kidneys concentrating and eliminating symmetrically 
and satisfactorily the contrast medium, showing no 
signs of lithiasis or hydronephrosis (figure 2). A Sta-

Figure 1. Abdominal ultrasound: multiseptated cystic formation (yellow line), 
measuring 7.29 x 7.17 cm, bladder with thickened walls and no evidence of 
hydronephrosis.

Figure 2. Computed tomography urography: multiloculate cystic 
(yellow asterisk) expansive formation involving the right kidney, 
measuring 8.6x6.4cm in its major axes, concentrating and elimi-
nating the contrast symmetrically and satisfactorily, without signs 
of lithiasis or hydronephrosis.

Figure 3. Static renal scintigraphy - DMSA99mTc: tubular function preserved 
in the left kidney and moderately depressed in the right one, along with an 
extensive hypofunctional area in the lower pole of the same, corresponding 
to the cystic area.

tic Renal Scintigraphy with 99mTc-DMSA showed 
preserved renal tubule function in the left kidney and 
moderately depressed in the right one, next to the ex-
tensive hypofunctional area in the lower pole of the 
right kidney (probably a cystic area). Normal left kid-
ney (figure 3). 

At 2 years and 10 months of age, the patient un-
derwent partial nephrectomy of the right kidney for 
excision and anatomopathological study of the lesion. 
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There was an oval, cystic, grayish mass, measuring 7.5 
x 7.0 x 5.0 cm, with a multiseptate cavity, complete, 
measuring 5.0 x 4.0 cm, filled with liquid and citrin 
content. The microscopic examination showed a cystic 
lesion with fibrous septa, associated with a mononu-
clear inflammatory process in the wall and, to a greater 
extent, a hobnail, cuboidal epithelium (figures 4 and 
5), compatible with Cystic Nephroma. 

In a follow-up visit with pediatric nephrology, an 
ultrasound of the urinary tract showed topical kid-
neys with regular contours, the right one (with pre-
vious partial resection) was smaller than the left one, 
without evidence of hydronephrosis, lithiasis, cysts, or 
isolated masses. A year later, the patient did not pre-
sent new episodes of UTI or hematuria. He maintained 

normal renal function, with urea 12 mg/dl (reference 
value 8-36 mg/dl) and creatinine 0.39 mg/dl (referen-
ce value 0.51-0.67 mg/dl). Current weight 19.2 kg (0 
< Z < 2: appropriate for age); height 100 cm (-2 < Z 
< 0: appropriate for age); and BMI 19.2 (Overweight). 
Currently, at 4 years and 6 months of age, he remains 
asymptomatic.

Discussion

This article addresses the case of a male patient, 
under the age of 5, with a palpable, painful abdominal 
mass, associated with hematuria and recurrent urinary 
infections. In general, symptoms such as abdominal 
pain and hematuria are secondary to obstruction cau-
sed by the protrusion of one or more cysts in the renal 
pelvis. In some cases, arterial hypertension may occur 
due to the tumor itself or by the compression of the 
underlying renal tissue5,12, which was not observed in 
our case. The age, sex, and clinical picture presented 
by the patient are in line with the researched literature.

Imaging tests combined with clinical history and 
physical examination are important for diagnostic 
suspicion and patient follow-up. A simple abdominal 
X-ray may show a large abdominal mass, displacing 
adjacent bowel loops. CT scan, in turn, is the method 
of choice for the evaluation of this tumor, showing a 
multilocular cystic mass with thin septa, and periphe-
ral and curvilinear calcifications13 (figure 2). It is im-
portant to note that other methods, such as ultrasono-
graphy (figure 1) and MRI, also describe multilocular 
cystic images, but they do not accurately differentiate 
them from other complex cystic renal masses13. 

The anatomopathological study allows a certain 
diagnosis of cystic nephroma. Macroscopically, a cir-
cumscribed mass of cysts is observed, with a thick fi-
brous capsule, non-communicating fluid contents, 
separated by thin translucent septa (“honeycomb” 
aspect), where calcification, hemorrhage, and necrosis 
are uncommon3. In microscopy, it has a flat epithe-
lium, with eosinophilic cuboidal cells areas projected 
to the lumen as a “hobnail”, containing mature tubules 
in its septa (figure 4).

Differential diagnosis with other renal masses is 
challenging since such tumors present with different 
radiological characteristics and highly variable prog-
nosis5,14. In this regard, malignant kidney tumors in 
pediatrics are rare, representing only 2% of the total 
neoplasms15. However, Wilms’ Tumor should always 
be suspected, a neoplasm that usually affects children 
under 5 years old, appearing as a palpable mass, and 
may be accompanied by hematuria and abdominal 
pain, evolving with an excellent prognosis in 90% of 
cases8. 

Figure 5. Histopathological analysis of tumor mass in right kid-
ney: cystic lesion with fibrous septa (yellow asterisk). HE, 400x.

Figure 4. Histopathology of tumor mass in right kidney: epithelial lining with 
cuboidal epithelium and hobnail appearance (yellow arrow). HE, 400x.
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There are many possible differential diagnoses, 
such as renal cell carcinoma, clear cell sarcoma, cys-
tic variants of mesoblastic nephroma, and multicys-
tic dysplastic kidney, mainly the segmental form7. In 
anatomopathology, the hobnail epithelium containing 
mature tubules in its septa characteristic of the Ne-
phroma is an important factor for differentiating from 
Nephroblastoma, which contains foci of blastema cells 
in the septa. Just considering the clinical aspects and 
imaging exams does not allow distinguishing these 
pathologies from each other7. In this respect, the diffe-
rentiation with renal cell carcinoma is the absence of 
proliferating clear cells16, 17. 

Another relevant differential method is the investi-
gation of the DICER1 gene mutation, an alteration that 
also occurs in the anaplastic sarcoma of the kidney, an 
extremely rare malignant tumor, with about 25 cases 
reported in the literature, and may appear in renal re-
gions where a cystic nephroma pre-existed18,19. Howe-
ver, such research is not routine since is an exam that 
is not accessible, especially in the public health system. 
Therefore, it was not performed in the case studied. 

Although Joshi and Beckwith have described the 
criteria for the diagnosis of cystic nephroma, to date, 
there are no guidelines or consensus on the treatment 
of it.16. In general, nephrectomy is the procedure of 
choice since it allows a definitive diagnosis with anato-
mopathological analysis and is also a definitive thera-
py. Partial nephrectomy is performed in small volume 
tumors, usually by laparoscopic approach11; however, 
when this is not possible, total nephrectomy is perfor-
med20. 

As cystic nephroma is diagnosed and treated ap-
propriately, the prognosis is good, usually without the 
involvement of underlying renal tissue13. The repor-
ted patient had an adequate diagnosis and treatment, 
progressing satisfactorily, with regression of hematu-
ria, episodes of urinary infection, and preserved renal 
function, in line with the literature, and presenting an 
excellent prognosis after surgical treatment. 

Conclusion

Pediatric cystic nephroma is a benign neoplasm 
with a good prognosis. Differentiation from other 
renal cystic lesions by imaging studies is still challen-
ging. The combination of clinical, biochemical, and 
histological characteristics associated with radiological 
features is essential for diagnosis, as well as for better 
understanding the behavior of the lesion and defining 
the best treatment, thus avoiding unnecessary inter-
ventions. Since it is a rare and poorly studied patholo-
gy, it requires more research.

Ethical Responsibilities

Human Beings and animals protection: Disclosure 
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World 
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have 
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: The authors 
have obtained the informed consent of the patients 
and/or subjects referred to in the article. This docu-
ment is in the possession of the correspondence author.

Conflicts of Interest

Authors declare no conflict of interest regarding the 
present study.

Financial Disclosure

Authors state that no economic support has been asso-
ciated with the present study.

References

1. Sharma A, Andankar M, Pathak H. A 
rare presentation of cystic nephroma in a 
young adult. Asian J Urol. 2017;4(2):128-
30.

2. Guillermo E, Gallo MD, Lila Penchansky 
MD. Cystic nephroma. ACS Journals 
1977;39(3):1322-7.

3. Gabriel E, Trigueiro W, Medeiros D, et al. 
Cisto multilocular renal. Rev Col Bras Cir. 
1999;26(3):175.

4. Charles AK, Vujanić GM, Berry PJ.  
Renal tumours of childhood. 

Histopathology 2001;32(4):293-309.
5. Ward RD, Remer EM. Cystic renal 

masses: An imaging update. Eur J Radiol. 
2018;99:103-10.

6. Li Y, Pawel BR, Hill DA, Epstein 
JI, Argani P. Pediatric cystic 
nephroma is morphologically, 
immunohistochemically, and genetically 
distinct from adult cystic nephroma. Am J 
Surg Pathol. 2017;41:472-481.

7. Silver IMF, Boag AH, Soboleski DA. 
Multilocular Cystic Renal Tumor: Cystic 
Nephroma. RadioGraphics 2008;28:1221-7.

8. Provenzi VO, Rosa RF, Rosa RC, et al. 

Tumor size and prognosis in patients 
with Wilms tumor. Rev Paul Pediatr. 
2015;33:82-7.

9. Cajaiba MM, Khanna G, Smith EA, et al. 
Pediatric cystic nephromas: distinctive 
features and frequent DICER1 mutations. 
Hum Pathol. 2016;48:81-7.

10. Fuller MY. Pediatric Renal Tumors: 
Diagnostic Updates. In: Kidney Cancer. 
Springer, Cham 2020;179-92.

11. Dong B. Multilocular cystic nephroma 
treated with laparoscopic nephronsparing 
surgery: A case report. Can Urol Assoc J. 
2014;8:545-7.

Cystic Nephroma - l. M. F. de Souza et al



CLINICAL CASE

12. Ashley RA, Reinberg YE. Familial 
multilocular cystic nephroma: A variant 
of a unique renal neoplasm. Urol. 
2007;70:179-110.

13. Granja MF. Multilocular cystic nephroma: 
A systematic literature review of the 
radiologic and clinical findings. AJR Am J 
Roentgenol. 2015;205:1188-93.

14. Greco F, Faiella E, Santucci D, et al. 
Ultrasound Imaging of Cystic Nephroma. 
J Kidney Cancer VHL. 2017;4(3):1-9.

15. Prieto, AED. Cytopathology of cancer in 
pediatric patients. Bibliographic review. 

Avances en Biomedicina, v. 6, n. 1, 2017.
16. Masieri L, Sessa F, Cini C, et al. Robot-

Assisted Nephron-Sparing Surgery for 
Cystic Nephroma in a Pediatric Patient: 
A Case Report. J Endourol Case Rep. 
2019;7-9.

17. Arif-Tiwari H, Kalb BT, Bisla JK, Martin 
DR. Classification and Diagnosis of Cystic 
Renal Tumors: Role of MR Imaging 
Versus Contrast-Enhanced Ultrasound. 
Magn Reson Imaging Clin N Am. 
2019;27.

18. Wu M, Vujanic G, Fahiminiya S, et al. 

Anaplastic sarcomas of the kidney are 
characterized by DICER1 mutations. Mod 
Pathol. 2018;31:169-78. 

19. Wu MK, Cotter MB, Pears J et al. Tumor 
progression in DICER1-mutated cystic 
nephroma-witnessing the genesis of 
anaplastic sarcoma of the kidney. Hum 
Pathol. 2016;53:114-20.

20. Tanaka Y. Laparoscopic partial 
nephrectomy for the treatment of 
large cystic nephroma in children. J 
Laparoendosc Adv Surg Tech A. 2014; 
24:901-6.

Cystic Nephroma - l. M. F. de Souza et al


