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A B S T R A C T 

Introduction 

 

Renal tumors are rare in children. Nephroblastoma - or Wilms Tumor 

(WT)–is the most frequent within this group [1, 2]. Multilocular Cystic 

Nephroma (MCN) is a type of benign renal tumor that in most cases does 

not produce symptoms and has a good prognosis [3, 4]. However, it is 

sometimes misdiagnosed with cystic WT and treated as if it was 

malignant [5]. Given that the treatment of TW is chemotherapy and 

surgery and that the treatment of MCN is less aggressive, a correct 

pretreatment diagnosis of the mass is essential. 

 

If we are able to predict the histological type, based on the clinical 

manifestations and the radiological aspect, the presurgical diagnosis 

could influence the therapeutic strategy. The objective of this work is, 

therefore, to analyze the clinical and radiological characteristics of the 

MCN in order to establish the criteria that allow us to identify those 
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masses with low probability of malignancy, which could receive a 

conservative treatment. 

 

Material and Methods 

 

Retrospective descriptive study of all patients diagnosed with MCN 

(confirmed by pathology) in our centre, between 1971 and 2016. 

Initially, there was a sample of 17 cases with diagnostic suspicion of 

MCN, of which 13 finally made up our group of study. These 4 cases 

were excluded due to the decision of non-surgical treatment and the 

absence of histological confirmation. In order to characterize the cases 

of MCN treated in our center during this period, clinical histories were 

reviewed, analyzing the demographic data, presence of symptoms, 

diagnostic tests used, type of treatment chosen and patients’ follow-up. 

 

Results 

 

Thirteen patients with a pathology diagnosis of MCN were found (Table 

1). Nine of them (69.2%) were male. The mean age at the time of surgery 

was 46.8 months (range 1-153); but excluding the 3 cases that exceeded 

the age of 10 years, the median age was 19.6 months (range 1-54). 

Clinically, 2 cases (15.4%) were asymptomatic at the time of diagnosis. 

The tumor was incidentally diagnosed in both during the routine physical 

examination at the first outpatient visit for hypospadias. The rest of the 

patients presented with symptoms: 6 cases had abdominal mass (46.1%), 

3 had abdominal pain (23.1%) and 2 had hematuria (15.4%). None of the 

tumors was suspected prenatally, not even in the case that was operated 

at the age of one month. 

 

Table 1: Characteristics of our study group. 

# Sex Age (months) Symptoms Maximum size ( cm) Surgery CT 

1 M 143 Pain 5 Tumorectomy No 

2 F 22 Hematuria 9 Nefrectomy Yes 

3 M 21 Mass 9 Nefrectomy No 

4 F 54 Pain 5,9 Tumorectomy No 

5 M 21 Mass 8,5 Nefrectomy No 

6 F 153 Pain 3,2 Tumorectomy No 

7 M 1 Mass 10 Nefrectomy No 

8 F 13 Mass 7,5 Nefrectomy No 

9 M 117 - 8 Nefrectomy No 

10 M 14 Mass unknown Nefrectomy No 

11 M 15 Hematuria unknown Nefrectomy No 

12 M 20 Mass unknown Nefrectomy Yes 

13 M 15 - unknown Tumorectomy No 

M: male, F: female, CT: chemotherapy. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Sonographic images. A) Great cystic renal mass with multiple 

thin septa, with no solid elements, occupying practically the entire 

kidney. B) Localized cystic kidney mass. 

 

In all patients, the initial imaging test was abdominal ultrasound (Figure 

1), completed with computerized tomography (CT, Figure 2) in 12 cases 

(92.3%) and magnetic resonance imaging (MRI) in the latter. 

Radiologically, renal masses had multiple cysts separated by septa with 

absence of solid elements inside. In addition, two of them (15.4%) 

associated small calcifications. The maximum diameter of the renal mass 

ranged between 3.2 and 10 cm (mean 7.3 cm), with an average volume 

of 230 cc (range 2.5-540). Radical surgery was performed in all the cases 

that presented with an abdominal mass or hematuria, when WT was 

suspected. Those in whom, either because of their size or because of the 

clinical onset (abdominal pain or asymptomatic patient), the suspicion 

of malignancy was low, a more conservative surgery was performed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: CT images. A and B correspond to the images obtained by 

tomography of lesions A and B seen by ultrasound at Figure 1. C) Large 

renal lesion due to, essentially, two big cysts. Note: comparing A and C, 

the variable number of cysts that can take part of the MCN. 
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In total, 9 nephrectomies (69.2%) and 4 tumorectomies (30.8%) were 

performed. One nephrectomy also associated adrenalectomy and lymph 

node biopsy due to suspicion of WT. In two cases (15.4%), neoadjuvant 

chemotherapy (protocol for WT) was administered, but after the surgery 

it was discarded by the pathologist. None of the patients in our sample 

received adjuvant chemotherapy once the diagnosis of MCN was 

confirmed. With regard to the 4 patients in whom non-surgical treatment 

was decided, periodic clinical and radiological monitoring is being 

carried out (every 6-12 months). Two of them are twin sisters and the 

size of the renal mass did not exceed 3 cm in any of these 4 cases. In all 

the patients, the parents preferred not to operate given the suspicion of a 

benign tumor and the absence of symptoms.  

 

At the present time, all the operated patients are alive and free of disease 

and there has not been any case of distant metastasis or local recurrence. 

On the other hand, the 4 patients in whom surgery was not elected, after 

a 3 to 5 years of follow-up, are clinically and radiologically stable. 

 

Discussion 

 

Renal tumors are rare in the pediatric age, highlighting nephroblastoma-

or Wilms tumor (WT)-, which constitutes 6-7% of tumors in children 

and the 90% of renal masses within this age group [1, 2, 6]. It is followed 

in frequency by clear cell renal sarcoma, rhabdoid tumor, clear cell 

carcinoma, congenital mesoblastic nephroma and multilocular cystic 

nephroma (MCN) [2, 7]. The MCN is a benign renal tumor of congenital 

nature, which represents approximately 5% of childhood kidney tumors. 

80% of patients are 3 to 24 months, with a higher prevalence in men 

(65%), as it was obtained in our sample [3]. On the contrary, WT has an 

average age of presentation of 3.5 years and affects both sexes equally. 

They are usually unilateral, although familiar and bilateral cases have 

been described [2]. 

 

This tumor (MCN) is usually diagnosed by chance, when performing 

imaging studies for other causes, since patients are asymptomatic or 

present anodyne or nonspecific symptoms in most cases [3, 4]. This data 

contrasts with what was found out in our study, where only 2 cases did 

not present symptoms, which could translate to the fact that the incidence 

of MCN in asymptomatic population could be underestimated. However, 

and as in the vast majority of our patients, some may be diagnosed due 

to abdominal mass or hematuria and may be confused with other 

malignant strains, causing a more aggressive and closer management [3, 

8]. It is believed that the origin of this tumor line is a consequence of the 

premature cessation of the branching of the ureteral bud, so that the 

metanephros-inducing activity would be reduced or paralyzed -as occurs 

in dysplasia [8]. 

 

The first reference in the literature of an MCN was made by Edmunds in 

1892 and, in 1951, Powell et al. established the necessary criteria for its 

diagnosis [8, 9]. These were: unilateral affectation, single lesion, 

multilocular lesion, absence of communication between cavities, 

absence of communication of the cysts with the renal pelvis, epithelial-

lined cysts, absence of nephrons in the separation walls of the cysts and 

normality of the remaining parenchyma. These criteria have been 

modified by Joshi and Beckwith in more recent articles where they 

emphasize that in an MCN the only solid tissue found are the thin 

partitions that separate the cysts, being able to lodge renal tubules well 

developed, but never complete nephrons [5]. The cysts usually contain a 

clear liquid, with a chemical composition similar to blood serum and 

normal cytological characteristics. The diameter of these cysts can vary 

from a few millimeters to several centimeters (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Microscopic images of MCN (H & E). It characteristically 

presents multiple cysts of thin and regular walls, covered by cuboidal 

cells of eosinophilic cytoplasm and pyknotic nuclei, with walls of fibro-

connective elements. Absence of atypia, necrosis or calcification. The 

fundamental characteristic that differentiates WT from MCN is the 

presence of solid expansive regions of nephroblastomatous tissue not 

modeled by cystic spaces. 

 

Due to its limited knowledge, its low incidence and its similarity with 

the WT, the MCN is often confused with it. In fact, renal cystic lesions 

include MCN, partially differentiated nephroblastoma and cystic Wilms 

tumor (CWT) [2, 5, 10]. All three can be part of a spectrum where the 

MCN is a benign lesion, the CWT is a malignant lesion and in the 

intermediate zone there is partially differentiated nephroblastoma (PDN) 

[10]. Hence the importance of a correct diagnosis. Although the 

diagnosis of certainty is pathology analysis, radiology is a fundamental 

pillar in the diagnostic process, with ultrasound and CT and / or MRI 

being the main tools used in the main pediatric centers, such as ours. Fine 

needle aspiration (FNA) of the cysts is not indicated because they are 

independent of each other, which would require individual puncture of 

all of them besides the risk of bleeding, infection or tumor spread and 

the fact that the negativity for malignant cells would not exclude the 

tumoral origin [11]. 

 

According to the current oncological protocols of the International 

Society of Pediatric Oncology (SIOP; UMBRELLA SIOP–RTSG 2016 

protocol), WT is treated preoperatively with chemotherapy, while the 

MCN is managed only with surgery [7]. The key point here is to predict 

the histological type based on the clinical manifestations and its 

radiological aspect, since in this case the pre-surgical diagnosis would 

influence the therapeutic strategy. In connection with this, Bosniak 

proposed in 1986 a classification of renal cystic lesions, which was 

posteriorly evaluated and modified by himself [12-14]. 

 

I. Class I: Simple benign cyst. 

II. Class II: Minimally complicated cystic lesions, with presence of 

fine septa and/or small calcifications, clusters of cysts or 

hyperdense (+20UH) or infected cysts. 
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i. Class IIF (F="follow"): Cystic lesion, minimally 

complicated but with some suspicious sign of malignancy 

that makes it closer to group III (greater thickness of wall 

or gross calcifications). 

III. Class III: Complex cystic lesions (greater calcifications, 

irregular margin, thick septa). In approximately 50% of cases, 

we will find a malignancy. 

IV. Class IV: Cystic carcinoma. Lesions with radiological findings 

of malignancy (cystic or necrotic components and solid 

elements). 

 

Type I cystic lesions, fortunately, are the most frequent subtype and do 

not offer diagnostic doubts. The same applies to subtype IV. However, 

subtypes II and III are the ones that cause the major problems, hence the 

subtype IIF was subsequently added [12-14]. Classically, the MCN has 

been classified into one of these two groups, usually type III, so radical 

surgery has been the treatment of choice in these cases given the high 

probability of malignant mass with these characteristics [3]. In contrast 

to this, some cases treated with conservative surgery have been described 

(bilateral involvement, single patient, small lesions) or even expectant 

treatment -with clinical and radiological follow-up- with a good 

evolution [4, 8, 10]. 

 

This more conservative attitude has been chosen in our center in selected 

cases, as asymptomatic patients or with nonspecific symptoms -

abdominal pain- and small masses, where we performed tumorectomy. 

Also, in the 4 cases that were offered close clinical-radiological follow-

up and, therefore, were not included in our sample due to lack of 

histological sample for diagnostic confirmation. In this last group, the 

criteria that we have followed to not operate are: absence of clinical 

symptoms, tumor size less than 3cm and stability during follow-up, 

consensus with the parents of the non-surgical decision and regular 

clinical and ultrasound control (each 6-12 months). The prognosis of 

MCN is good, with low or no local recurrence or metastasis rate [3, 4]. 

This coincides with that observed in our study throughout the follow-up, 

with no cases of recurrence or metastasis. 

 

 

 

 

 

 

 

 

 

 

 

 

Summary Figure: Macroscopic image of MCN after radical 

nephrectomy. 

 

For all these reasons, and as has already been proposed in other 

publications, we consider that the classification of Bosniak, although it 

is very useful, should not be an absolute criteria for surgery but rather be 

a guiding tool [4]. The size of the tumor mass, the evolution and clinical 

manifestations as well as the renal function of the patient are data that 

should be taken into account when deciding the ideal treatment in each 

specific case (radical nephrectomy, partial nephrectomy, tumorectomy, 

expectant treatment).  

 

Therefore, we propose modifying the current protocol for the treatment 

of MCN, performing conservative surgery instead of radical 

nephrectomy in as much cases as possible and even choosing a non-

surgical management in those patients who are asymptomatic, stable and 

with small tumor size. However, we must remember that the histological 

study is the only effective method to differentiate the MCN from 

malignant renal cystic lesions, mainly the TW, so that close clinical-

radiological long term follow-up is essential in those patients in whom 

expectant treatment is the option [3].  

 

As limitations, it should be noted that this is a retrospective study, 

consisting of a series of cases. Although the follow-up period is 

extensive, there have been changes throughout the years in terms of 

medical staff, treatment protocols and technological quality. Therefore, 

it would be convenient to carry out prospective, multicenter studies that 

provide more reliable information in this regard. 

 

Conclusion 

 

Although due to its low prevalence and its characteristics MCN is 

sometimes confused with WT, it is a benign renal tumor with a good 

prognosis following non-radical surgery or even conservative (non-

surgical) treatment in selected cases. In our experience, clinical and 

radiological characteristics are the fundamental pillars to identify those 

patients with low risk of malignancy in which this attitude could be 

carried out. 
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