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Abstract: Renal cysts have become more commonly recognized in
asymptomatic patients due to the improvement and frequency of the use of
advanced imaging modalities, such as CT and MRI. The purpose of the
following review is to illustrate the main and most important aspects of
renal cysts, including a checklist of top differential diagnoses and also, their
further management and treatment options. Some renal cysts can have
significant clinical implications; this is why increased awareness of these
renal lesions is of the utmost importance in order to avoid diagnostic pitfalls

or further complications.
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1. Introduction

Renal masses are abnormal tissue
growths in the parenchyma or renal sinus,
most of them with benign features. Lately,
due to development of technology,
imaging modalities such as
ultrasonography, computed tomography
and magnetic resonance imaging are
commonly used for their identification
and diagnosis. The classification of renal
masses is based on their components,
namely solid or cystic. [1]

In a daily routine of any Radiology
Department, kidney cysts are a common
finding, as such, patients are often
referred to urologists to ask their opinion
on potential treatment or only imaging
follow-up. [2]

Kidney cysts, depending on their
structure and size, can be classified into
“simple” and “complex”. For a detailed
characterization of kidney cysts, the
Bosniak classification is used, as shown in
Table 1.
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Table 1

Bosniak classification of cystic renal masses adapted with permission, from reference 3

Class

CT: Proposed Bosniak Classification, Version 2019*
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In this pictorial essay, we aim to

Well-defined, thin (=2 mm) smooth wall;
homogeneous simple fluid (—9 ro 20 HU);
no septa or calcifications; the wall may enhance

Six types, all well-defined with thin (<2 mm) smeoth walls:

1. Cystic masses with thin (=2 mm) and few (1-3)
septa; septa and wall may enhance; may have
calcification of any type'

2. Homogeneous hyperattenuating (= 70 HU) masses
ar noncontrast CT

3. Homogeneous nonenhancing masses > 20 HU ar
renal mass protocol CT (73), may have caleification
of any type

4. Homogeneous masses — 9 to 20 HU at noncontrast CT

Wy

6. Homogeneous low-artenuation masses that are too
small to characterize

Cystic masses with a smooth minimally thickened
(3 mm) enhancing wall, or smooth minimal
thickening (3 mm) of one or more enhancing septa,
or many (=4) smooth thin (=2 mm) enhancing septa

One or more enhancing thick (=4 mm width) or
enhancing irregular (displaying = 3-mm obtusely
f}‘f{f}'g!‘ﬂ{’d t,'ﬂ!‘ff.’t'_'l'me]'ffff‘l‘?‘}‘f!'rjj) \.'5'111]5 or 5{,'".'!('.]

One or more enhancing nodule(s) (=4-mm convex
protrusion with obtuse margins, or a convex protrusion
of any size that has acute margins)

. Homogeneous masses 21 to 30 HU ar portal venous phase CT

asymptomatic, identified incidentally at

underline and illustrate the importance of
superior imaging modalities (CT scan and
MRI) in the diagnosis and monitoring
kidney cysts.

2.1. Simple renal cyst
The simple renal cyst is the most
frequent type of kidney’s cyst, it is usually

imaging examinations of the abdomen (CT
scan or ultrasound).

Simple renal cysts usually do not
interfere with kidney function, only in
exceptional cases when it can rupture,
bleed, get infected or increase in size with
symptoms of a compressive mass [3]. The
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simple kidney cyst become symptomatic
in about 2% to 4% of cases [4].

Ultrasound is performed in abdominal
routine examinations. The characteristics
of a simple cyst on an ultrasound exam
are: fluid structure, thin, imperceptible
wall, without septa or echoes inside; when
performing a CT scan in addition to the
ultrasound features, the fluid inside has
densities between 0-20 UH, and after
contrast administration, it shows no
uptake. [5]

One of the main aspects in the
evaluation of a simple kidney cyst (Figure
1) is to differentiate it from those that
develop within a genetic disease, such as
autosomal-dominant polycystic disease
(ADPKD). The difference is that simple
ones do not increase the size of the
kidneys, do not change their structure,
and do not reduce their function, as it is in
the case a polycystic kidney disease
(Figure 2)[6]. Follow-up is necessary for
renal cysts that cause symptoms, to
exclude the rare occurrence of a
malignancy [7].

Fig. 1. CT native scan highlights: two simple
cystic lesions in the lower zone of the left
kidney (Bosniak 1)

Fig. 2. Abdominal CT scan (coronal view) with
contrast administration highlights: many
simple cystic lesions in both kidneys

2.2 Complex renal cyst
The ability to accurately identify
complex kidney cysts which can become
malignant is a major challenge for
radiologists. Normally, there isn’t any
ways to identify malignant characteristics
other than biopsy or active supervision
[8]. The Bosniak classification system
provides useful information to
differentiate simple and complex kidney
cysts. It was originally described for CT,
but it was also used in MRI. [9]
Lobulation, irregularity, calcification,
the presence of septa, the appearance,
and dynamics of contrast of a cyst
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determine its classification in the Bosniak
system (Figures 3, 4, 5, 6 and 7).

Fig. 4. CT scan with contrast administration (a:
axial and b: coronal planes) highlights
heterogenous polilobulate lesion in the upper
zone of the left kidney measuring 3,4/3,8 cm,
with wall and septal calcifications (Bosniak IIF)

Fig. 3. CT scan (a: native and b: with contrast
administration) highlights: heterogeneous
exophytic nodular lesion in the lower zone of
the right kidney with increased number of thick
septa with enhancement. (Bosniak IV) and a
nodular lesion in the lower zone of the left
kidney measuring 2,3/2,7cm, with 2 thin septa
with minimal enhancement (Bosniak 1)
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Fig. 5. MRl examination T1 sequence with
contrast administration highlights (a: axial and
b: coronal planes) heterogenous polilobulate
lesion in the upper zone of the left kidney with
a few incomplete enhancing septa and wall
and septal calcifications (Bosniak IIF)

Fig 6. MRI examination (a: axial plane T2
sequence, b: coronal plane T2 sequence, c:
axial plane T1 sequence with contrast
administration) highlights: nodular cystic
lesion with multiple enhancing septa in the
middle portion of the right kidney (Bosniak IlI)
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Fig. 7. MRl examination (a: axial plane T2
sequence, b: coronal plane T2 sequence, c:
axial plane T1 sequence with contrast
administration) : nodular cystic lesion with
multiple thick enhancing septa in the upper
zone of the right kidney (Bosniak 1V)

In the evaluation of cystic renal masses,
the best diagnostic method is represented
by contrast enhanced CT, because it can
identify thin septa and small iodophilic

nodules. MRI is used when CT is not
indicated and has the advantage of
identifying the contrast uptake of the
septa in haemorrhagic cysts, as shown in
figures 4 and 5 which shows CT and MRI
abdominal examinations performed at the
same patient with Bosniak IIF left renal
cyst. [10]

3. Differential diagnosis

Top differential diagnoses include:
A. SOLITARY CYST:
e RCG;
e Cystic nephroma;
Renal abscess;
Renal metastases;
Renal lymphoma;
e Epithelial cyst;
e Parapelvic/ peripelvis cysts;
e Dilated renal calyx.

B. MULTIPLE CYSTS:

e ADPKD;

e Uremic cystic disease;

o Lithium-related cysts:
tiny cysts;

e Disorders that include multiple
renal cysts: von Hippel Lindau
disease; tuberous sclerosis. [11]

multiple

Literature believes that the presence of
2-4 Bosniak IV cysts and clear
characteristics of Bosniak Il should be
surgically removed. Indefinite IIF and Il
classes should be CT-monitored at 3, 6, 12
months and then annually. Cysts | and |l
are considered benign, but they can be
followed up by ultrasound in the first two,
three years, especially in young patients,
whose dimensional growth rate is faster,
and in cysts with diameters >3 cm. [12,13].
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4. Management of Renal Cysts

Thorough imaging interpretation and
classification of renal cystic lesions are key
to further accurate management and
treatment.

BOSNIAK class 1: benign simple cysts - no
follow-up; no treatment.

BOSNIAK class 2: benign cysts - no follow-
up; no treatment.

BOSNIAK class 2F: minimally complex
cysts: requires imaging follow-up throw
ultrasound or CT or MRI within the next
half year and one year after diagnosis
e recommended for follow-up: four, five

years.

e imaging features and findings, which

are considered red flags:

v solid nodules or thick septations
with contrast media
enhancement;

v increased thickness of the wall
which enhance contrast media.

BOSNIAK 3: indeterminate cystic mass;

more complicated cysts:
o treatment (according to patient’s
conditions): partial nephrectomy
or RF ablation.
o For Bosniak [l and IV cysts,
patients with age >75 years and
comorbidities - active surveillance.
o however, there are the following
items  perceived as  being
important for intervention in
patients during active surveillance:
v’ progression of renal cyst from
Bosniak type Il to type IV;

v’ growth of solid component;

v multiple septa and change of
septa  or calcifications -
thickening;

v’ changing of the enhancement
aspects of cyst the wall or septa;
v’ progression or development of
nodules in the cyst wall.
BOSNIAK 4: clearly malignant cystic mass
otreatment (according to patient’s
conditions) - partial or total
nephrectomy. [14,15].

5. Conclusion

Detailed expertise and proper imaging
identification of renal cysts are
fundamental to a precise evaluation and
diagnosis, also in order to identify other
abnormalities or syndromes associated to
renal cysts. Anyhow for the management
and treatment of these masses, accurate
diagnosis is essential in some cases and
can avoid potential complications.

A careful examination of renal masses
on contrast CT would be an useful
algorithm in the current medical imaging
examinations.
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