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Résumé

Le role de la classification Bosniak dans l’évaluation 
des masses kystiques rénales et dans le protocole thé-
rapeutique

Une des pathologies rénales les plus fréquentes dans 
la pratique quotidienne est la présence de kystes ré‑
naux. La plupart d’entre eux sont asymptomatiques et 
se retrouvent accidentellement lors des examens pério‑
diques, car ils ne présentent aucun signe clinique tant 
qu’ils ne se développent pas et ne compriment pas les 
organes environnants. Nous avons passé en revue les 
données actuelles concernant cette pathologie, afin de 
souligner le risque de transformation maligne et son 
impact sur la vie du patient. On estime que le taux de 

Abstract

One of the most frequent kidney pathologies encoun‑
tered in daily practice is represented by the presence 
of renal cysts. Most of them are asymptomatic and 
are found accidentally during periodical check‑ups be‑
cause they don’t have clinical signs until they grow and 
compress the surrounding organs. We have reviewed 
the current data regarding this pathology, in order to 
underline the risk of malignant transformation and 
its impact on the patient’s life. It is estimated that the 
prevalence rate of renal cysts in the general popula‑
tion is approximately 10% and it increases with age.
Imaging investigations, such as contrast tomography 
or magnetic resonance imaging, are essential for es‑
tablishing the cysts characteristics, especially when 
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Introduction

Cystic kidney lesions are usuallyasymptomatic, 
being diagnosed accidentally during ultrasonogra‑
phy1,2.Renal cysts become symptomatic when they in‑
crease in size and compress the surrounding organs. 
Therefore, these patients can present symptoms such 
as lumbar or flank pain, especially during physical 
activity, a palpable lumbar mass that can mimic 
other renal or retroperitoneal tumors3,4. It may also 
compress the urinary pathway, leading to hydrone‑
phrosis and to the atrophy of the renal parenchyma.
Quite often, the patients with multiple renal cysts 
will eventually lose the function of that kidney, due 
to the compression exerted by the cysts on the renal 
parenchyma. Before establishing the diagnosis of a 
destroyed kidney and the indication of nephrectomy 
it is mandatory to perform renal scintigraphy in or‑
der to assess the renal function5,6.These patients will 
unfortunately develop chronic renal failure that may 
impose dialysis7,8. Other important complications 
that can appear as a result of the urinary stasis are 
hydroelectrolytic imbalances that may further lead 
to arrhythmias9,10. Like any other renal masses, re‑
nal cysts, depending on their size and compressive 
effect on the surrounding tissues, can also determine 
persistent high blood pressure11,12.Other rare compli‑
cations are dyspnea, neurological deficits, vena cava 
syndrome13,14. According to literature,renal cysts are 
one of the most common findings during imaging 
investigations15,16, their appearance being related to 
risk factors such as smoking, male sex, nephrolithiasis 
or aging17. We have reviewed the current data about 
renal cysts and the risk of malignant transformation 

using the PubMed database in order to underline the 
importance of this pathology.

The bosniak classification

The Bosniak classification was developed in 
1986 and since then it has been used to evaluate re‑
nal cystic masses and to guide the therapeutical man‑
agement18. The Bosniak criteria may also be useful 
for ultrasound and magnetic resonance imaging eval‑
uation. Both imaging techniques have similar results 
in terms of cystic renal masses assessment.

According to the Bosniak criteria, kidney cysts 
can be classified as follows:

Type I: implies the presence of a simple kid‑
ney cyst,which represents the majority of of kidney 
cysts,usually detected during imaging investigations 
for other pathologies. They have homogeneous con‑
tent with fluid attenuation (0–20 UH), regular con‑
tour and a clear interface between the fluid content 
and the renal parenchyma, without the presence of 
intracystic septa nor calcifications19,20.

Type II: compared to type I kidney cysts, this 
type of kidney cysts is characterized by the presence 
of thin septa, usually with a thickness less than 1 mm, 
as well as linear, parietal or septal calcifications21.

Type IIF: this type was included in 1993, because 
there was a group of lesions that could not be classi‑
fied as Bosniak III and due to the fact that more com‑
plications could appear for this type of cysts compared 
to the type II Bosniak cyst. These lesions may prove 
difficult to assess, due to the fact that they present 
multiple thin or slightly thickened septa, minimally 

prévalence des kystes rénaux dans la population géné‑
rale est d’environ 10% et qu’il augmente avec l’âge. 
Les examens d’imagerie, tels que la tomographie de 
contraste ou l’imagerie par résonance magnétique, 
sont essentiels pour établir les caractéristiques des 
kystes, en particulier lorsque l’échographie soulève 
la suspicion d’une modification du kyste rénal, ainsi 
que pour guider le protocole thérapeutique. La clas‑
sification de Bosniak est basée sur la tomographie de 
contraste et a permis la standardisation des kystes ré‑
naux, compte tenu de leurs caractéristiques. Une plus 
grande attention devrait être portée aux masses rénales 
kystiques de Bosniak IIF et III, qui contiennent des pa‑
rois épaissies et plus de septa, mais pas de composants 
nodules / tissus mous améliorés, car plus de la moitié 
de ces kystes peuvent avoir une composante maligne.

Mots‑clés:  kystes rénaux, classification bosniaque, 
transformation maligne.

ultrasonography raises the suspicion of a modified 
renal cyst, as well as in guiding the therapeutical pro‑
tocol. The Bosniak classification is based on contrast 
tomography scans and has allowed the standardization 
of the kidney cysts, considering their characteristics. 
More attention should be given to Bosniak IIF and 
III cystic renal masses, which contain thickened walls 
and more septa, but no enhanced nodules/soft tissue 
components, because more than half of these cysts can 
have a malignant component.

Keywords:  renal cysts, Bosniak classification, malig‑
nant transformation.
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thickened walls and regular contour. Kidney hyper‑
dense cysts are included in his category22,23.

Type III: presents irregular and thick septa, wall 
thickening and contrast enhancement, with or with‑
out calcifications. They can appear as multilocular, 
hemorrhagic or infected cyst. These cysts may prove 
challenging when establishing their benignant or ma‑
lignant character24.

Type IV: this category is characterized by the 
presence of a malignant cystic mass, which can pres‑
ent imaging characteristics similar to those encoun‑
tered in a type III kidney cyst. Unlike the type III 
cyst, the type IV cyst has a solid component, that 
can be observed near the walls or near the intracys‑
tic septa. These renal masses must be considered as 
being renal carcinoma, with clear surgery indication, 
because they are malign in 95‑100% of the cases25,26.

Even if a simple asymptomatic Bosniak type I 
cyst is found, a regular follow‑up mustbe performed 
at least every twelve months. In our clinic, we have 
encountered patients, who have presented themselves 
seeking medical advice and treatment for a simple 
renal colic and during ultrasonography we have dis‑
covered the presence of a Bosniak type I cyst. We 
mention the case of a patient who presented for inter‑
mittent lumbar pain, that appeared especially during 
sustained physical activity. During the ultrasound ex‑
amination we have discovered the presence of a sim‑
ple renal cyst of 5/7cm. After being informed about 
his pathology and about the need of periodical evalu‑
ation, the patient neglected these recommendations. 
Several years later, at a routine check‑up, it was dis‑
covered that the cyst had changed its characteristics: 
from a simple Bosniak type I renal cyst it had trans‑
formed into a cyst with irregular and thick septations 
and with a solid component, these changes being sug‑
gestive for a Bosniak IV renal cyst. Therefore, the 
surgical indication was certain. We have performed 
radical nephrectomy and the histopathological exam‑
ination had confirmed its malignant character. This 
is why regular follow‑ups are necessary after discover‑
ing the presence of a renal cyst.

Another study conducted by Bata et al has 
showed that Bosniak type III cysts are more likely 
to be malignant than it was initially expected. The 
study was made on 19 patients with radiological di‑
agnosis of Bosniak type III cysts. Nephron sparing 
surgery was performed in 13 cases and the remaining 
six patients have undergone total nephrectomy. The 
authors have reported that only 3 patients presented 
hematuria before the diagnosis was established and 
that the other patients have complained of flank pain 
or were asymptomatic. Histopathological analysis 
confirmed that 16 out of 19 lesions were conventional 
clear cell renal cell carcinomas (84%)27.

The Bosniak classification was created in 1986 
in order to ensure a more accurate diagnosis, as well 
as to ease up the therapeutical protocol. The mag‑
netic resonance imaging technique has an excellent 
soft‑tissue resolution,that can bring a more sensitive 
information about the solid component renal cyst 
compared to CT examination28. Older studies have 
shown a surprising variability in the percentage of 
malignant Bosniak III cysts (31%–100%), these num‑
bers being based on small series studies that used 
older CT technology29. Other six studies (each one in‑
cluded more than 30 renal cystic masses) have found 
that approximately 65% of the Bosniak III lesions 
were malignant30. Over all, all recent studies show 
that more than 50% of the Bosniak III cysts have a 
malignant component.However, these previous stud‑
ies have serious limitations because of the older type 
of CT used.

Pathological studies have revealed that the most 
frequent type of malignant renal tumors is usually 
conventional clear cell renal carcinoma. It is estimat‑
ed that only 4‑15% of all renal cell carcinomas is rep‑
resented by cystic growth pattern31. Several studies 
have shown that there is a higher rate of renal carci‑
noma in the presence of a precursor cystic lesion32.

Recent studies revealed that the use of intra‑
venous sonographic contrast agent may allow for a 
better detection of a complex cystic lesions, even in 
cases of very thin septa (hair‑like), with an accuracy‑
superior to CT33. The disadvantage of this procedure 
is the cost of the contrast agent, that is higher than 
the iodinated contrast agent, and low reproducibility 
of the method.

Conclusions

The Bosniak classification of renal cystic mass‑
es has allowed the standardization and the manage‑
ment of renal cystic lesions. This classification can 
also be used for the magnetic resonance imaging 
technique and not only for the CT examination. 
Ultrasonography remains an excellent method used 
for the screening of renal cystic lesions. More atten‑
tion should be paid to Bosniak IIF or III lesions based 
on magnetic resonance imaging, which contains 
thickened walls and more septa, but no enhanced 
nodules/soft tissue components, because more than 
half of them can have a malignant component.
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