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Abbreviations: MRI, magnetic resonance imaging; CT, 
computed tomography; RCC, renal cell carcinoma; PRISMA, 
recommended reporting items for systematic reviews and meta-
analyses

Introduction
In the past, renal cyst masses were either classified as simple cysts 

or complicated cysts. In 1986,1 Bosniak classifications were adopted 
and revised many times, most significantly in 2005.2 It was used as 
an effective method to determine renal cystic masses. It has been 
widely recognized and used by various radiologists and urologists, 
based on general agreement between experts for a long time.3 The 
Bosniak classification system uses many anatomical changes in renal 
cysts which are septa growth, nodal wall thickening, wall calcification 
as well as septa, hyperdense cystic material and intravenous infusion 
enhancement. Kidney cystic lesions were classified into four computed 
tomography (CT) classifications. Class I and II are considered benign, 
Class III moderately dangerous and IV mainly cancerous. Therefore, 
Classification IIF (BIIF) was provided for those cysts that cannot be 
classified as Class II or III and need follow-up scanning.4–11 Previous 
studies on long-term category IIF follow-up, III, and IV lesions 
have focused on malignancy rates and Histological structure when 
established.12,13,14 Several authors have reported results following 
treatment, based on local recurrence and cancer-specific survival.14–17 
The aim of this study was to assess the ratio of tiny (<4 cm) Bosnian 
lesions classes IIF, III and IV that advance, decline or stay unchanged 
during effective close observation and their clinical outcomes.

Methods
Search strategy

We identified studies that reported on Bosniak IIF renal cyst 
monitoring, Bosniak IIF lesions, kidney cyst, malignant cystic lesions 
and renal cell carcinomas obtainable up to April 2019. We preferred 
articles published in English. We looked for reports that included 
Bosniak IIF Renal Cyst Surveillance, Bosniak IIF Lesions, renal 
cysts, malignant cystic lesions and renal cell Carcinoma.

Types of studies

Original articles, meta-analyses and systematic review.

Inclusion and exclusion criteria

We reviewed specific articles based on recognition of Bosniak IIF 
renal cyst, Bosniak IIF lesions, renal cyst, malignant cystic lesions, 
and renal cell carcinoma. Unrelated papers were excluded.

Data extraction and management

We selected research from the databases. We checked significance 
based on one or more of the following MeSH keywords; Kidney 
Neoplasms, Carcinoma, Bosniak grouping. We gathered copies 
of all the papers listed as potentially relevant and made exclusions 
dependent on historical debate and repeated publications. A 
Recommended Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram (Figure 1) clarified the selection 
process.
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Abstract

Bosniak was the normal radiological assessment procedure for cystic renal lesions. 
Originally, it relied on computed tomography (CT) scan results and subsequently extended 
to magnetic resonance imaging (MRI). Renal cell carcinoma (RCC) surveillance was not 
enhanced in the past 20 years. Bosniak classifications depend on different morphological 
modifications in renal cysts such as septa development, wall thickening of nodal elements, 
wall and/or septa calcification, hyperdense cystic composition and contrast enhancement 
following intravenous contrast injection. Bosniak group comprised four categories, I and II 
lesions normally benign, Group III possibly malignant and IV mostly malignant. Recently, 
Category IIF (BIIF) was added, including cysts that cannot be easily differentiated from 
either Class II or III. The aim of this study was to investigate the surveillance and clinical 
outcome of Bosniak IIF renal cysts. We searched for retrospective evidence of Bosniak IIF 
renal cysts, cystic renal lesions, Bosniak IIF lesions, Carcinomas, Renal Cell, and Malignant 
Neoplasms obtainable up to April 2019. We selected articles published in English. The 
following databases were searched; PubMed and Google Scholar. The discovery of Bosniak 
Category IIF is considered as a successful method in renal cyst diagnosis and treatment 
possibly resulting in nephron-sparing during complicated renal cyst care. 
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Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) flow diagram.

Surveillance of bosniak IIF renal cysts

The three factors affecting the occurrence of malignant changes in 
Bosniak IIF are: 

I. Absence of initial observation period and subsequent operation 
following diagnosis, which eliminates the possibility of 
showing overtime of balanced and harmless origin, 

II. Patients and surgeon urge for surgery 

III. Inter-observer variation in Bosniak classification. In most 
other instances, intensive surveillance intervention was the 
primary line for Bosniak Category IIF control, while surgical 
excision was seen for younger patients or those who fear renal 
cell carcinoma and its consequences.11

Bosniak IIF renal cysts are often screened until its usually integral. 
A small group of Bosniak IIF renal cysts are difficult to screen, an 
attribute linked to increased malignancy in surgical morphology.4,10,18 
Several findings suggest that Bosnian Class III lesions are “surgical 
lesions” because the rate of carcinoma is around 50%. RCCs are often 
low-stage and low-grade tumors that follow this process.17,19 Based 
on studies that investigated the diagnosis, pathology and findings 
of Bosniak Type IIF and III cystic lesions, it was confirmed that 
approximately 30% of Bosniak IIF cysts are at risk of malignancy; 
consequently, prolonged monitoring for close to 5 years should be 
the standard form of treatment.20 Progressive Bosniak IIF lesions may 
be excised surgically. This technique contributed to a wide range of 
malignant obliteration, most of which remained low-stage and low-
grade RCCs.20 Bosniak III lesions are extremely malignant and can 

be treated as solid renal tumours under current recommendations.21,22 
Imaging procedures on Bosniak IIF lesions fluctuates, depending 
largely on urologists and radiologists ‘ comprehension. Bosniak 
recommended the first CT take-up, a half-year after evaluation. If the 
lesion doesn’t improve, assessment should be done periodically.4 Cyst 
growth criteria are debatable, Gabr et al.8 reported that RCC duration 
is not based on progress overtime, but on internal architecture 
and improvement. Other groups later announced comparative 
information.7,16 Complex progressive and non-progressive cysts 
of Bosniak IIF begin to grow independently. Though surgical 
intervention in lesions with sustained growth above 5 mm per year 
was recommended.8

Clinical outcome of bosniak IIF renal cysts

Bosniak IIF has many neoplasms, the most widely recognized 
malignant renal tumour was clear cell carcinoma, it represented 
fewer than 50% of malignant lesions. 4%-15% of all RCCs Shows 
cystic growth morphology.23 there are four examples of cystic 
growth morphology which are normal unilocular cystic growth, 
stereotypical multinodular cystic production, origins of a single 
cyst epithelium, or cystic necrosis.24 Few Class IIF follow-up series 
are available and none include a significant number of cases with 
MRI.4,7,25 within 13 percent lesions of IIF found in previous Bosniak 
series, 8 were laparoscopically resected and four of the other eight 
were malignant.16,25 Real cystic growth, not necrosis, suggests better 
prognosis.15 previous studies on Bosniak cysts concentrated on 
differentiating between malignant and benign lesions, and it did not 
explain carcinoma subtypes. It is incorrect to say that a malignant 
cystic lesion contributes to cystic-clear cell carcinoma and a mild 
cyst lesion is an epithelial cyst. However, a wide range of benign and 
malignant cystic renal neoplasms are present, including cystic clearly 
defined cell carcinoma, multilocular CRC, cystic nephroma and mixed 
epithelial and stromal tumours. Each has an alternate expectation and 
may need distinctive intervention.26–28

Smith et al.16 found a high incidence of malignancy in resected 
Bosniak IIF, however the volume of Bosniak IIF lesions resected was 
small and a population sub-set of Bosniak IIF lesions. The resected 
Bosniak IIF incidence among cohort of patients was selected in a unique 
way and had more malignant threats than the imaging population. 67% 
(two out of three) of Bosniak IIF in RCC patients are malignant. Such 
associations suggest that the malignancy risk of resected Bosniak IIF 
lesions in this case could not have been affected.16 In the Bosniak IIF 
(BIIF) group, the 12% malignancy incidence was time-consuming and 
until the diagnosis of BIIF lesions with radiological tools. Malignancy 
rates in BIII lesions increased from 51 to 61 percent in each Bosnian 
community since BIIF adoption, indicating that nearly 10 percent of 
the procedure can be avoided if this classification was implemented. 
Surprisingly, the malignancy risk in the BII classification remains 
unsatisfactorily elevated (12%), even in the procedure reported after 
BIIF was incorporated.29 The malignancy rate of 54% differs from 
the malignancy rate of 82% in 33 Bosniak III resections recorded by 
O’Malley et al.7 The high incidence of malignancy was because of the 
adoption of more established examinations.

Using the Bosniak IIF method, the precision of downgrading 
lesions were shown in the classification system, which were not 
complicated enough to be graded as category III, but complexed 
than category II lesions.4 Past history of primary renal malignancy, 
coexisting Bosniak IV cystic renal lesion and/or firm renal mass, and 
multiplicity of Bosniak III cystic renal lesions were all associated 
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with increased risk of malignancy in cystic renal lesions in Bosniak 
IIF.16 Grade IIF cysts can be suggested for surgical removal, for 
example in young patients who do not want further follow-up trials.4 
Nevertheless, not all patients require surgery. Many incidents of 
malignancy in progressive groups are low-stage renal cell carcinoma. 
Such carcinomas’ prognosis is adequate compared to other renal 
malignancies due to the low metastatic frequency.30–33 Hence, early 
detection of several malignancies had no severe consequences or 
adverse effect on the patients. Among elderly patients in poor physical 
health, follow-up examination is suggested instead of intervention. 
Frequent follow-up is inadequate among young patients.25

Follow-up imaging for bosniak IIF lesions

Imaging assessments of how Category 2F cyst progressed depends 
on whether enhanced stable tumour sections have occurred or on the 
length, quantity or variability of enhanced septa or thickness of the 
enhanced surface lesion.34 Depending on the unusual malignancy of 
Bosniak IIF renal cysts, the American College of Radiology (ACR) 
recommended that CT or MRI exams, should be conducted without IV 
contrast at 6-12 months, following diagnosis for a period of five years. 
The aim of imaging surveillance is to detect Bosniak IIF renal cysts 
that progress to higher class lesions, because higher reclassification is 
linked to higher class lesions.29 Suggested BIIF follow-up standards 
vary in various studies. A multiphase contrast CT is required to 
detect potential movement. Morton Bosniak suggested a primary 
CT check after half a year, and if the lesion remained unchanged, a 
CT examination should be conducted annually for at least 5 years.4 
Several researchers recommend identical CT scans after 3, 6, and 12 
months. Bosniak IIF lesions change presentation based on the: (I) 
severity of BIIF lesions with limited results comparable to Category II 
and (II) multi-faceted BIIF lesions closer to Class III. Morton Bosniak 
later indicated that BIIF cysts with mild effects should only follow-up 
for 1–2 years, whereas progressively complicated BIIF cysts could 
be studied for a longer period (e.g. 3–4 years or longer).34 CT has the 
best level of accuracy to identify broad renal cystic volumes. For BIIF 
indications, early transition to MRI / Contrast Enhanced Ultrasound 
(CEUS) with a standardized procedure is widely used in different 
clinical settings after CT analysis, long-term progress of such a 
technique can affect clinical practice in the future, and will offer an 
effective and thorough treatment of Bosniak lesions.35 Biopsy of mildly 
difficult kidney cystic masses came into focus late and the trend seems 
to be more advanced, presumably to maintain the tracking of near BIII 
and BIIF lesions, due to the possibility of using local nephron-sparing 
operation (cryo / radiofrequency therapy ablation and/or laparoscopic 
resection).36–39 Nevertheless, intensive surveillance was found to be 
more cost-effective than nephron-sparing surgery among patients 
with Bosniak IIF renal cyst.40

Conclusion
Introducing Bosniak Category IIF appears to be promising, 

possibly creating a general nephron-sparing method to tackle 
complicated renal cysts. Even though a consistent follow-up period 
is difficult to determine, due to the variable development time. 
Few Bosniak IIF class are hazardous and tumors of low-stage and 
low grade. Nevertheless, intensive surveillance is the best way for 
monitoring the progress of Bosniak Class IIF cases.
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