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 Summary
 Background: Calyceal diverticula are rarely diagnosed in children. They can mimic other renal cystic lesions and 

correct diagnosis can be difficult to establish. Connection between fluid collection and collecting 
system confirmed by imaging studies is the key diagnostic finding.

 Case Report: In this report we present a case of pediatric patient with calyceal diverticulum, with initial 
ultrasonographic diagnosis of simple renal cyst. Final diagnosis was established after extended 
diagnostics following infection of a fluid collection.

 Conclusions: 1. Differential diagnosis of well-circumscribed solitary renal fluid collections in children should 
include particularly: simple cyst, calyceal diverticulum and the first demonstration of ADPKD. 
2. Diagnosis of calyceal diverticulum should be confirmed by contrast studies. 3. Standard 
management of calyceal diverticula in children includes ultrasonographic follow-up and 
conservative treatment and rarely requires surgical intervention.
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Background

Calyceal diverticula are rarely diagnosed in children [1–5]. 
They present as fluid-filled spaces communicating with the 
pelvicalyceal system. They constitute a diagnostic challenge 
in children due to the ultrasonographic resemblance of soli-
tary renal cysts, which are also rare in this age group [6]. 
They may take on appearance of solitary or multiple cysts 
in one or both kidneys. They may cause clinical symptoms 
related to formation of deposits, infection and hematuria. 
Demonstrating a connection between this fluid-filled space 
and pelvicalyceal system in contrast stud ies, such as com-
puted tomography or urography, as well as scintigraphy and 
magnetic resonance imaging, is the key diagnostic finding.

The goal of this work is to demonstrate the diagnostic pit-
falls associated with calyceal diverticula, particularly in 

relation to the diagnostics of cystic renal lesions in chil-
dren, based on a case study.

Case Study

A 5.5-year-old girl with a solitary simple cyst in a central 
part of the left kidney diagnosed on ultrasound examina-
tion in the 5th month of life was admitted to hospital due 
to fever. Two days before admission she complained of 
pain in the lumbar region and fever up to 40 degrees with 
poor response to antipyretics. Laboratory tests performed 
on admission revealed elevated inflammatory markers and 
urinary tract infection. Ultrasound examination (Figure 1) 
showed a thin-walled cyst filled with non-echogenic fluid, 
23 mm in diameter, in the central part of the left kidney. 
The pelvicalyceal system was not dilated. A follow-up 
ultrasound performed 3 days later revealed a change in 
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cyst’s content – a thick, heterogeneous sediment forming 
a level with fluid, raising a suspicion of cyst infection with 
purulence. She was diagnosed with acute pyelonephritis 
accompanied by left-sided renal cyst infection. Following 
2 weeks of antibiotic therapy ultrasound examination 
revealed regression of inflammatory changes – cyst content 
became non-echogenic and cystic wall slightly thickened; 
it also demonstrated scar formation within renal paren-
chyma around the cyst. Patient was discharged home with 
a recommendation for future ambulatory care in nephrol-
ogy and urology outpatient clinics. Scintigraphy (99mTC-
EC) was performed two months after hospitalization in 
order to precisely assess postinflammatory lesions in renal 
parenchyma (Figure 2), demonstrating lack of accumula-
tion of the radiomarker in the center of the left kidney in 
the parenchymal phase, followed by its accumulation in 
the late phase. Renal accumulation and excretion of a radi-
omarker was otherwise normal (47% ERPF). Suspicion of 
centrally located cyst within renal parenchyma projecting 
on the pelvis and possibly communicating with the pelvi-
calyceal system was raised. Conventional X-ray urography 
was performed one month later in order to verify these 
findings (Figure 3), which demonstrated modeling of central 
portion of pelvicalyceal system without urinary obstruc-
tion. The cyst did not undergo contrast enhancement. Over 
the course of another two years control US studies showed 
slight enlargement of the cyst – up to 30 mm. Follow-up 
scintigraphy was performed at the age of 7.5 years (2 years 

after previous study), with sim ilar results as before. Due 
to some discrepancies between results of previous stud-
ies, the girl was referred for multi-phase com puted tomog-
raphy urography (phases: native, parenchymal and late 
– 15 minutes after administration of contrast medium) 
(Figure 4A–4C). Examination showed contrast enhance-
ment of cystic content – late phase of the study visualized 
level of contrast agent in the posterior part of the cyst and 
increased density of fluid within its lumen. Abdominal 
X-ray performed 1.5 hours after the CT (Figure 5) showed 
retention of contrast agent within the cyst. CT image indi-
cated presence of large calyceal diverticulum. The patient 
was subsequently referred for further observation, with a 
possibility of surgical intervention in case of the diverticu-
lum enlargement or clinical symptoms appearance.

Discussion

Calyceal diverticula are rarely diagnosed in children [1–5]. 
They are most often congenital, rarely acquired after uri-
nary tract infection, trauma or urolithiasis. They are inci-
dental findings or may be diagnosed in the course of diag-
nostics of clinical symptoms associated with formation of 
deposits, urinary tract infection or hematuria. Literature 
contains sparse descriptions of diverticuli in children – 
within last 10 years there were only 6 publications of 
diverticuli in this age group.

Diagnostic problems are related to similarities between 
diverticuli and solitary renal cysts, which do not necessi-
tate extended diagnostics in children. They are routinely 
observed in ultrasound studies and require additional 
diagnostic procedures in case of complications or diagnos-
tic difficulties. Diverticuli mimic solitary or multiple flu-
id-filled spaces located within one or both kidneys [1,4,7]. 
Most diverticuli appear as solitary simple cysts, although 
there were described cases of diverticuli with a complex 
cysts appearance [1,2,8]. They are most often located in the 
upper pole of the kidney [1,3,7,9,10] where they connect 
with the minor calyx. Less frequently they may be found 
in the central part of a kidney, where they connect with 
the major calyx or directly with the renal pelvis – in this 
location they are usually larger and more frequently cause 
clinical symptoms.

Diagnosis requires demonstrating a connection between a 
fluid-filled space and the pelvicalyceal system, which may 

Figure 1.  Abdominal US – simple renal cyst in the mid-portion of the 
left kidney.

Figure 2.  Renal scintigraphy revealed area without 
radiomarker accumulation in the 
excretory phase, but with accumulation 
in the late phase.
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be visualized in contrast studies – conventional X-ray urog-
raphy and computed tomography urography, as well as 
scintigraphy or magnetic resonance. CT urography belongs 
to stand ard imaging procedures in children [11] due to bet-
ter uri nary tract visualization and similar or even reduced 
radiation dose in comparison to conventional X-ray urog-
raphy. Late-phase imaging shows contrast enhancement 
of fluid-filled space, most often as contrast agent level or 
increased density of its content. Scintigraphy may demon-
strate accumulation of a radiomarker within the cyst and 
its delayed excretion.

Diverticuli seem to be more common in children than it 
is currently diagnosed. Diagnostic difficulties are related 
to their resemblance to other cystic lesions in children, 
including: simple cysts, hydronephrotic dilatation of pel-
vicalyceal system in a duplex kidney, cystic renal tumors 
as well as autosomal dominant polycystic kidney dis-
ease (ADPKD), in the course of which cysts may appear as 
early as in neonatal age. Simple cysts are rare in children 
[6,12] and may be related to early presentation of ADPKD. 
Limitations in procedures involving ionizing radiation in 
this age group constitute an additional problem. Ultrasound 
examination is the basic examination in children, may 

Figure 3.  Conventional X-ray urography revealed displacement of the 
collecting system in the central part, without urinary flow 
obstruction.

Figure 4.  Multiphase CT urography (phases: unenhanced, 
parenchymal and delayed 15 min. after IV contrast 
injection) (A–C). Examination revealed contrast filling of 
the cyst – delayed phase (C) demonstrates level of the 
contrast and increased enhancement of fluid within the 
cyst, confirming communication between the renal cyst and 
the collecting system.
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reveal presence of renal cyst, but will not visualize its con-
nection to the pelvicalyceal system. Demonstration of echo-
genic sediment, deposits or calcifications at its posterior 
wall may suggest a diagnosis of diverticulum, particularly 
when its echogenic content moves with change in body 
position [7–9]. Contrast imaging should be the next diag-
nostic step in such case. Computed tomography without 
late phase does not suffice for proper diagno sis. Moreover, 
slight increase in density of diverticular content in the 
parenchymal phase may be misdiagnosed as solid tumor 
enhancement [9]. For that reason, diagnostics of cystic 
renal lesions in computed tomography in children should 
include imaging in the late phase.

Figure 5.  Abdominal x-ray, performed 1.5 hours after CT urography, 
revealed contrast retention within the cyst.

In the presented case ultrasound examination demon-
strated a fluid-filled space with thick, heterogeneous con-
tent forming a fluid-sediment level. However, taking into 
consideration clinical course and ultrasound images, it 
was not possible to differentiate infection of a simple cyst 
and infection of diverticulum. Scintigraphy performed in 
order to assess renal parenchyma following the infection 
suggested a communication between fluid-filled space and 
pelvicalyceal system, although the picture was equivocal. 
Conventional X-ray urography was performed in order to 
verify these findings. It yielded negative result and failed 
to demonstrate contrast enhancement of fluid-filled space. 
Result of follow-up scintigraphy performed two years later 
again suggested presence of a diverticulum. At that time, 
following analysis of previous examinations and discrepan-
cies between their results, we decided to perform CT urog-
raphy, as MR imaging was not available. Only late phase 
images in CT urography revealed contrast enhancement of 
fluid space.

Presence of diverticuli of renal calyces and pelvis may be 
associated with higher risk of complications [1,2,4,5,9]. 
The most common include: development of deposits due 
to urine retention in renal fluid space and recurrent uri-
nary tract infections complicated by abscess formation. 
Occurrence of the above complications or increase in diver-
ticular size may be an indication for surgical treatment [2].

Conclusions

1.  In case of finding of well-circumscribed solitary renal 
fluid collection in a child’s kidney, differential diagno-
sis should include particularly the following: simple cyst, 
calyceal diverticulum and the first demonstration of 
ADPKD.

2.  Contrast study is required for diagnosis of calyceal 
diverticulum.

3.  Management of calyceal diverticulum in a child includes 
ultrasonographic follow-up and conservative treatment 
and rarely requires surgical intervention.
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