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Abstract 

Introduction: Kidney cancer represents 2% to 3% of malignant tumors, with 
an incidence of 5.8/100,000 in Western countries, a very specific subgroup of 
renal tumors that are cystic tumors. In fact, almost 50% of the population 
over 50 has a renal cyst. Materials and Methods: The objective of this study 
is to establish a correlation between the preoperative Bosniak score and the 
postoperative anatomopathological analysis in order to answer this question, 
the use of contrast ultrasound or MRI should be systematically performed 
before an atypical renal cyst? This is a retrospective study of 50 patients 
treated for renal cysts between January 2010 and March 2016. All patients 
have an abdominopelvic ultrasound and an abdominal scanner. Cysts have 
been classified according to the Bosniak classification. We treated our pa-
tients based on the radiological examination urocsanner and we classified our 
patients according to the classification of Bosniak, and uro MRI was per-
formed in cases of atypical cysts or diagnostic doubt before considering a 
therapeutic attituderding to the classification of Bosniak. Results: In our 
work, the Uro MRI was sharper for atypical cysts (type IIF and Type III cyst) 
with sensitivity greater than that of the scanner but with a specificity similar 
to that of the scanner. And therefore be a key examination in the atypical 
kidney cysts. Conclusions: URO MRI is currently in 2020 a key examination 
of atypical bonsiak IIf and III cysts before management of the therapeutic 
load. 
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1. Introduction 

Kidney cancer represents 2% to 3% of malignant tumors [1], with an incidence 
of 5.8/100,000 in Western countries [2]. In 2012 in France, its incidence was es-
timated at more than 11,500 new cases with a male/female ratio of 2.5 [3]. In 
Europe, almost 84,400 new cases have been diagnosed and more than 34,700 
deaths linked to kidney cancer have been recorded [4]. The incidence of these 
cancers has greatly increased due to the development of imaging tests such as 
CT, magnetic resonance imaging (MRI) or ultrasound which allow to discover 
these tumors at an asymptomatic stage, of smaller pruning and at an earlier stage 
[5]. A very specific subgroup of kidney tumors is cystic tumor. In fact, almost 
50% of the population over the age of 50 has a renal cyst. 

Cystic tumors are represented by atypical cystic lesions or secondary cystic 
kidney tumors. The objective is to establish the criteria mentioned for tumor 
proliferation requiring histological confirmation and excision. Cystic kidney 
images are recognized according to the classification proposed in 1986 by the 
Bosniakon the basis of scan criteria [6] [7] then currently renewed in 2019. The 
main modifications integrate MRI into this new classification. [8] 

The purpose of this study is to establish a correlation between the preopera-
tive Bosnian score and the postoperative anatomopathological analysis in order 
to answer this question, MRI should be performed in front of an atypical cyst or 
a cystic mass of the kidney? 

2. Materials and Methods 

This is a retrospective study of 50 patients treated for renal cysts between Janu-
ary 2010 and March 2016. All the patients underwent an abdominopelvic ultra-
sound and an abdominal computed tomography. The cysts were classified ac-
cording to the Bosniak classification. 

The data collected were analyzed retrospectively and include: age, sex, cir-
cumstances of discovery, radiological data, Bosniak classification and histology 
of the cyst after excision. As well as a follow-up of each patient is on an average 
follow-up of 30 months. 

We calculated the sensitivity and specificity of the radiological explorations in 
this case of CT in the detection of cystic kidney cancers by comparing the imag-
ing data and the final histological results. We excluded from the study patients 
under conservative treatment for a type I or II bosiank cyst 

The data in the literature are collected through a systematic review of the lite-
rature on PubMed and on Science Direct using the terms: “cystic renal tumors, 
complex renal cysts, Bosniak classification, Bosniak IIF category”. Prospective 
and retrospective studies in adults, in French and in English, as well as reviews 
of the literature on the subject were reviewed. 

3. Results 

Our series includes 50 patients supported in the urological surgery department 
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“A” of CHU RABAT for renal cyst over a period of 5 years between January 2010 
and March 2016, the series includes, 35 men and 15 women of middle age 42 
years (29 to 73 years), The circumstances of the discovery were variable: Acci-
dental discovery: 25 cases (50% of cases) during an ultrasound for reasons other 
than urological, Low back pain: 20 cases, Hematuria: 5 cases. 

The initial radiological assessment includes an abdominal ultrasound, the lat-
ter being systematically completed in the event of renal injury by a scanner in 
order to classify cystic lesions according to the Bosniak classification (Table 1). 

Among symptomatic cysts, 60% were at least one BosniaK IIF while 40% of 
symptomatic cysts were not suspect (type I and II) (Figures 1(a)-(d), Figure 2). 
 

    
(a)                                  (b) 

    
(c)                                  (d) 

Figure 1. (a) CT image: typical parapyelic cyst of the Bosniak I kidney; (b) CT image: 
renal cyst classified as Bosniak II; (c) CT image: atypical cyst on a pelvic ectopic Bosniak 
kidney calasse IIF; (d) CT image: Bosniak V calsated kidney cyst. 
 
Table 1. Results of the radiological evaluation according to the CT scan classification of 
the Bosniak. 

Modified classification of cystic 
lesions of the kidney according to the Bosniak 

Number of patient 

Type I Simple cyst 17 

Type II Atypical cyst 10 

Type IIF 4 

Type III Suspect cyst 10 

Type IV Cystic cancer 9 
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Figure 2. Clinical symptomatology based on radiological data. 
 

For the therapeutic management, a total of 35 patients treated as such, pa-
tients suspected of Bosniak cysts III and IV all benefited from a nephrectomy 
respecting the rules of cancer: 

13 total nephrectomies and 6 partial nephrectomies, among the 13 total neph-
rectomies 9 by laparoscopy, 4 by open route. The 6 partial nephrectomies were 
performed by open route. 

For non-suspect cysts (type I or II): 11 treated surgically and 3 patients with a 
Bosniak cyst 1 with occasional minimal symptoms, benefit from sclerotherapy 
for puncture of the cyst. 

Finally two IIF cysts were treated by lower polar partial nephrectomy due to 
the rapid increase in volume during monitoring. 

No operative or postoperative complications were noted (Figure 3). 
We treated our patients on the basis of the urocsanner radiological examina-

tion and on the classification of our patients according to the classification of 
Bosniak, the MRI was carried out in case of atypical cysts or diagnostic doubt 
before considering a therapeutic attitude. 

We calculated the sensitivity and specificity of this CT classification by com-
paring the results of the preoperative scanner with the anatomopathological re-
sults of the operating parts. 

The anatomopathological characteristic according to the classification of Bos-
niak is illustrated in the attached table (Figure 4).  

As illustrated in table n = 2, of the 19 patients operated on for a suspected 
cancerous cyst (Bosnian III and IV), 14 presented tumor lesions (sensitivity 
75%). These were localized (pT1 and pT2) and low-grade cystic tumors (Furh-
man I and II). For Bosnian VI cysts, the sensitivity was 100%. Of the 11 patients 
operated on for cyst II or I, no tumor lesion was detected (specificity of 100%) 
and for the two patients operated on for cyst IIF, only one patient presented with 
cancer (specificity and sensitivity of 50%) (Table 2). Uro MRI was performed in 
4 patients with IIF cysts, allowed the reclassification of a single patient into cyst 
III and whose histological analysis was in favor of a low-grade carcinomatous  
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Figure 3. Distribution of patients according to therapeutic modalities. 
 

 

Figure 4. Anatomopathological characteristic according to the classification of 
the Bosniak. 

 
Table 2. Specificity and sensitivity of CT. 

type of cyst number of patients with cancerous lesions 

Type I 8 0 detected (specificity of 100%) 

Type II 6 O detected (specificity of 100%) 

Type IIF 2 1 detected (specificity and sensitivity of 50%) 

Type III 10 5 detected specificity and sensitivity of 50%) 

Type VI 9 9 detected (100% sensitivity) 

 
lesion, a uro a MRI was also performed in 5 patients with type III cyst whose 
computed tomography was questionable also allowing reclassification in two 
type VI patients and the histological analysis was in favor of the malignant tu-
mor, finally In 5 cases, an MRI was requested in the presence of a sacnnographic 
doubt (type II and type VI cyst) and whose results were similar to those of the 
scanner and there was no reclassification (Table 3). 
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Table 3. Reclassification rate after MRI. 

type 
of cyst 

number of 
patients 

with cancerous lesions (CT) 
Reclassification rate 

(MRI)/under 
staging by CT 

Type I 6 0 detected (specificity of 100%) - 

Type II 5 O detected (specificity of 100%) 0% 

Type IIF 2 1 detected (specificity and sensitivity of 50%) 50% 

Type III 10 5 detected specificity and sensitivity of 50%) 40% 

Type VI 9 9 detected (100% sensitivity) 0% 

 
In our work, Uro MRI was sharper for atypical cysts (type IIF and Type III 

cyst) with a sensitivity greater than that of the scanner but with a specificity sim-
ilar to that of the scanner and therefore having been a key examination in the 
atypical kidney cysts. 

Regarding follow-up, no late or recurrent complications were noted in pa-
tients treated surgically or by sclerotherapy with a follow-up of 30 months. 

4. Discussion 

The incidence of kidney cancer has increased considerably thanks to the devel-
opment of imaging tests such as CT (CT), magnetic resonance imaging (MRI) or 
ultrasound, which allow these tumors to be discovered at an asymptomatic stage, 
smaller in size and at an early stage [5]. The same goes for a very specific sub-
group of kidney tumors, namely cystic tumors. 

For over 30 years, the Bosniak classification of cystic kidney masses has been 
proposed for the first time [9]. This classification based on computed tomogra-
phy was introduced in 1986 and initially divided into cystic renal masses in one 
of the four classes after exclusion of infectious, inflammatory and vascular etiol-
ogies [9]. 

It is not used for lesions of urothelial (hydrocalice), vascular (aneurysm) or 
infectious (abscess) origin. This classification allows to separate typical cysts 
(types I and II), atypical cysts (type IIF and type III) and carcinomatous cysts 
(type IV). This classification is based on several criteria including the density, 
the presence of partitions and their morphology, the appearance of their walls, 
the presence of vegetation or the contrast product of these elements. Depending 
on the type of cyst, there is a correlation with the potential for malignancy [10] 
which guides therapeutic management. In case of diagnostic doubt, the contrast 
ultrasound [11] and MRI [12] report can be useful in determining the nature of 
atypical cysts. Indeed, some studies have obtained better diagnostic accuracy 
with contrast ultrasound compared to CT (90% vs 74%) [11]. 

Although initially described from the CT description of renal cysts [6], the 
Bosniak classification is currently adapted to MRI with at least equal histopa-
thological correlation [12]. Israel et al. report a benefit of MRI on the scanner on 
certain lesions, thanks to better spatial resolution allowing better detection of the 
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number and thickness of the partitions as well as their contrast enhancement 
[13]. The predictors of neoplasia are similar to those described for CT. Recent 
literature has focused on the contribution of diffusion MRI, based on the move-
ment of water molecules at the cellular level, in the detection of suspicious cysts. 
The cellularity of tumors and healthy tissue being different, the MRI signal 
seems to be modified. The advantage is that it does not require gadolinium in-
jection. If the first results are encouraging, this technique cannot by itself replace 
traditional MRI and morphological imaging is still necessary [12]. (Figure 3) 

Histologically, cystic cancers represent 5% to 7% of kidney tumors [14] [15]. 
Among cystic tumors, the most common histology is clear cell cystic carcinoma 
(63%), followed by papillary carcinoma (25%). They are generally of good prog-
nosis because they are not very aggressive and of low grade. Reese et al. report 
79% of pT1 tumors and 73% of Fuhrman grade 1 or 2 tumors in the case of 
neoplastic cystic tumors [14]. 

Historically aggressive management of kidney masses suspected of being 
carcinoma 

The renal cell (RCC) [15] [16], led to the resection of numerous benign 
masses and indolent cancers, without benefiting the patients. This may be par-
ticularly true for cystic kidney cancers, which are less likely to be malignant and, 
which are cancerous, are more likely to be indolent and have a better prognosis 
[17] [18] [19]. 

Since cystic kidney masses are often benign, there is a need to improve their 
imaging-based characterization so that the cancers that need to be treated are 
identified and surgery for benign diagnoses is avoided. It begins with a critical 
assessment of the Bosniak classification. In the diagnosis of cystic CRC, it is es-
sential to balance the risks of active therapy (i.e. loss of nephron, treat-
ment-related morbidity, costs) with those of active surveillance [15]. 

The proposed update of the Bosnian classification remains a malignancy pre-
diction system, not a complete management algorithm. Patient factors such as 
age, co-morbidities, life expectancy, preferences and risk tolerance must all be 
taken into account in a treatment plan and adapted from simple recommenda-
tions for each Bosnian class. However, in general, ignoring the class I and II 
masses, observing the class IIF masses and considering the resection or removal 
of the class IV masses will probably remain the pillars of the management of the 
Bosniak classification, 2019 version. Observation is always recommended for 
Bosnian IIF cystic masses because about 10% of these masses see progress in 
imaging, and those with a progression of about 85% are likely to be malignant 
[15] [17]. It is not clear whether Class III masses offer the best for observation or 
treatment in the general population (i.e. patients without comorbidities or with a 
limited life expectancy). 

Regarding our series, the scanner had a sensitivity and specificity close to 
100% for Bosniak II and IV cysts whereas for atypical kytes (IIF, III), MRI was 
much more effective. 

MRI was performed in 14 patients, 4 patients with IIF cyst, 5 patients with 
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type III cyst, MRI allowed reclassification to a more suspect stage in 50% of cas-
es, and 40% of patients with IIF cyst and III respectively and whose histological 
analysis was all clever in other patients with cysts II and VI no reclassification 
thanks to MRI. 

Therefore better specificity and sensitivity are close to 100% in atypical cysts 
(IIF and III). 

In our series, all of the cancerous lesions were clear cell cystic carcinomas with 
a low grade of Fuhrman. 

5. Conclusions 

The natural history of cysts and cystic kidney tumors is now known and their 
optimal management is well identified. It is based on their morphological de-
scription according to the Bosniak classification, which can be performed by CT, 
MRI or contrast ultrasound. 

Bosniak cysts I and II are considered mild and do not require treatment only 
if they are symptomatic and have no potential for malignancy, while types III 
and IV require surgical excision in accordance with cancer rules. 

Types IIF can benefit from surveillance by imaging after being sure to elimi-
nate under-starification, with a risk of progression of 15% to 30%, of which the 
patient must be informed, and any morphological modification during surveil-
lance must lead to cancer surgery excision. 

In our study, MRI showed superiority over CT in atypical IIF and III cysts 
with significant reclassification rates. 

In the other simple cysts (type I and II) and carcinogenic cysts (type V), there 
was no significant difference compared to CT. 
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MRI: Magnetic Resonance Imaging 
CT: Computed Tomography 
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