
R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  3 5 1 5 – 3 5 1 9  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Hydrocalyx presenting as lumbar pain. A case 

report and review of the literature 

✩ , ✩✩ 

Klenam Dzefi-Tettey, MB ChB, FWACS, FGCP 

a , ∗, Yaw Boateng Mensah, MB ChB, FWACS, 
FGCP 

b , Josephine Mpomaa Kyei, BA(Nursing), MPHIL, PHD 

c , Hafisatu Gbadamosi, MB ChB, 
MGCP, FWACS 

a , Mathew Yamoah Kyei, MB ChB, FWACS, FGCS 

d 

a Department of Radiology, Korle Bu Teaching Hospital, P.O. Box 77, Accra, Ghana 
b Department of Radiology, University of Ghana Medical School, P.O. Box 4236, Accra, Ghana 
c School of Nursing and Midwifery, University of Ghana, P.O. Box LG 43, Legon, Accra, Ghana 
d Department of Surgery and Urology, University of Ghana Medical School, P.O. Box 4236, Accra, Ghana 

a r t i c l e i n f o 

Article history: 

Received 3 June 2021 

Revised 15 August 2021 

Accepted 16 August 2021 

Keywords: 

Hydrocalyx 

Infundibulopelvic stenosis 

Fraley’s syndrome 

Computed Tomography Urography 

Calicocalicostomy 

a b s t r a c t 

Hydrocalyx is an obstructed renal calyx from infundibulo-pelvic diminution or stenosis 

which leads to dilatation of the calyx. It becomes clinically important when associated with 

flank pains, haematuria, infection, renal impairment or stone formation. On intravenous 

urography the finding of a cystic dilatation of a calyx that communicates with the renal 

pelvis supports the diagnosis. This case is A 50-year-old man with recurrent flank pains who 

was diagnosed with left hydrocalyx on a Computed Tomography Urography (CT Urography). 

He opted for conservative management. Management of hydrocalyx can be conservative for 

patients without significant renal damage or symptoms and surgical with nephron sparing 

intent for those who have severe symptoms and complications. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

Hydrocalyx is an obstructed renal calyx from infundibulo-
pelvic diminution or stenosis which leads to dilatation of the
calyx [1 ,2] It could be congenital or acquired. It was first de-
scribed by Rayer in his "traite des Maladies de Reins" in 1841, but
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The clinical presentation is variable and uncharacteristic, it how-
ever becomes of concern when associated with flank pain, haema-
turia, infection, pyocalycosis, renal impairment or stone formation
that may present as a curvilinear renal calcification [2 ,4–6] . 
o publish this case report. 
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Fig. 1 – CT Urography (axial and coronal reformatted images), pre-contrast phase showing a well-defined hypodense lesion 

(red arrows) in the mid-polar region of the left kidney simulating a renal cyst. No associated calculi seen (Color version of 
the figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The investigation of the patient is aimed at diagnosing the condi-
tion bearing in mind other differentials like renal cyst, caliceal diver-
ticular, and Fraley’s syndrome. 

Fraleys syndrome, a rare condition is upper pole caliecta-
sia as a result of an anatomic variant of the renal vasculature
leading to compression of the upper pole infundibulum with
patients presenting as hematuria, and flank pain [7,8,14] . 

The treatment of hydrocalyx is observation when it is
asymptomatic with no associated complication, and there is
no significant danger of renal damage. Surgical intervention
is indicated to improve the drainage of the caliectasis when
there is pain, hydronephrosis or renal function is getting com-
promised [1 ,4] or if complicated by stone formation [5] . 

This case report is on an adult presentation of a mid-polar
hydrocalycosis presenting as recurrent flank pain. The patient
has given written consent for publication. 

Case report 

A 50-year-old man presented with recurrent left flank pain of about
6 years duration. He had been evaluated in February 2015 with ab-
dominal ultrasound and diagnosed as a simple renal cyst. Patient
had been experiencing mild pain which worsened 2 weeks prior to
the current presentation. It did not interfere with his daily activ-
ities. There were no aggravating factors. There was no haema-
turia, lower urinary tract symptoms, gastro-intestinal symp-
toms or history of trauma. He was not hypertensive or dia-
betic. Abdominal examination was essentially normal with
no palpable left renal mass or costovertebral angle tenderness .
A urine analysis was essentially normal with no hematuria or
evidence of infection. The blood urea and creatinine were nor-
mal. The axial and coronal reformatted images of the pre-contrast
phase of the Computerized Tomography Urography (CT Urography)
showed a well-defined focal hypodense lesion (red arrows) in the
mid-polar region of the left kidney simulating a solitary simple left
renal cyst. No associated renal calculi were identified, Fig. 1 . The
corticomedulary phase also showed the well-defined hypodensity in
the mid-polar region of the left kidney which is illustrated by the
red arrows in Fig. 2 . The pyelogram phase revealed excretion of the
intravenous contrast medium into the renal calyces and the well-
defined hypodense lesion in the mid-polar region of the left kidney.
This opacified lesion represents a focal dilatation of a mid-polar
minor calyx measuring (1.9 × 1.5) cm which has subtle communica-
tion with the renal pelvis suggesting hydrocalyx, shown in Fig. 3 and
illustrated by the red arrows. Delayed images acquired after 6 hours
showed complete opacification and persistence of the excreted con-
trast medium in the dilated, mid-polar minor calyx in keeping with
hydrocalyx (red arrows) Fig. 4 . The rest of the collecting systems ex-
creted the contrast medium completely. 

Patient is currently being observed because his symptoms
are mild and renal function is normal. 

Discussion 

Caliectasis can be congenital or acquired, single or multiple
[1 ,2] Various presentations like flank pain, hematuria, recur-
rent infection, stone formation, pyocalicosis, and renal failure
have been reported [2 ,4 ,5] . We presented a case of caliectasis pre-
senting with left flank pain. 

On intravenous urography, a cystic dilatation which communi-
cates with the renal pelvis supports the diagnosis. The infundibulo-
pelvic stenosis can also be visualized on retrograde pyelogram which
is performed by introducing a catheter in the ureter with its tip po-
sitioned at the distal ureter and a water-soluble contrast medium
instilled. The diagnosis in this patient was made during a CT Urog-
raphy which is superior and now becoming the primary imaging
modality of choice for investigating urinary tract abnormalities [9] . A
standard technique of CT urography consists of precontrast, nephro-
graphic, and pyelographic or excretory phases. Multi Detector CT
Scanner was used and very thin 5 mm slice thickness images ac-
quired. The Pre-contrast images were acquired from the upper ab-
domen to the pelvis, This initial phase is done to detect any urinary
tract calculi and fat containing masses. In this case a well-defined hy-
podense mass of fluid attenuation was visualized in the mid-polar
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Fig. 2 – CT Urography (axial and coronal reformatted images), corticomedullary phase showing a hypodense lesion (red 

arrows) in the mid-polar region of the left kidney simulating a renal cyst. No vascular impressions seen (Color version of the 
figure is available online.) 

Fig. 3 – CT Urography (axial and coronal reformatted images) excretory phase showing excretion of contrast medium in the 
hypodense lesion in the mid-polar region of the left kidney which represents a focal dilatation of a mid-pole minor calyx 

(1.9 × 1.5) cm with subtle communication with the renal pelvis suggesting hydrocalyx (red arrows). The rest of the 
collecting system is unremarkable (Color version of the figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

region of the left kidney simulating a renal cyst. After this, corti-
comedullary phase images were also acquired 30 seconds after in-
travenous administration of 100 mLs of 300 mg I/mL of nonionic
contrast medium at the rate of 4 mL/s, during this phase the renal
cortex enhanced briskly and the medulla enhances only minimally
resulting in corticomedullary differentiation. Nephrographic phase
images were then acquired after 100 seconds and imaging confined
to the kidneys during this phase. These phases evaluate the renal
parenchyma and have high sensitivity for renal masses. The hypo-
dense lesion was well demonstrated. The excretory phase images
were then acquired 15 minutes to evaluate the urothelium of the
pelvicalyceal system, ureters, and the urinary bladder. This phase
however showed excretion of contrast medium into the hypodense
lesion in the mid-polar region of the left kidney which represents a
focal dilatation of a mid-pole minor calyx with subtle communication
with the renal pelvis suggesting hydrocalyx. Six hour delayed images
showed complete opacification and persistence of the excreted con-
trast medium within the dilated, mid-polar minor calyx in keeping
with hydrocalyx [10] . 

Magnetic Resonance Urography (MR Urography) which can
be done using either the Static-fluid technique or Excretory MR
urography technique is also useful in surgical planning for selective
calicocalicostomies [1] . 

The differential diagnosis that needed to be considered included
a simple renal cyst, calyceal diverticulum, and Fraley’s syndrome. 

In the case of a simple renal cyst, the cyst does not communicate
with the calyceal system. An abdominal ultrasound will show an
anechoic lesion with thin walls. However, this modality may not be
able to show if there is communication with an adjoining calyx. An
intravenous urography and one with CT scan will reveal absence of
contrast medium in the cyst cavity confirming no point of communi-
cation thus excluding calycosis. 
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Fig. 4 – CT Urography (axial and coronal reformatted) 6 hour delayed images showing retention of contrast medium in the 
focally dilated minor calyx which communicates with the renal pelvis in keeping with a hydrocalyx. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A caliceal diverticulum is another important differential diagno-
sis caused by ventration of the collecting system or out pouching of a
calyx, lying within the renal parenchyma, and communicating with
the main collecting system but does not directly receive drainage from
a renal papilla. Thus no impression of a renal pyramid and/or papilla
is seen during an intravenous urography or CT urography as one vi-
sualizes the diverticulum. These studies thus may assist in differ-
entiating between hydrocalyx and caliceal diverticulum though ob-
served to be difficult in some situations [2] . 

Fraley’s syndrome is hydrocalycosis of the upper renal pole ca-
lyx due to compression of the upper pole infundibulum by a variant
of the renal vasculature (posterior segmental artery). This is there-
fore confined to the upper calyx. To identify the cause or associated
vessel, intravenous urography may show a vascular impression on
the superior infundibulum with secondary dilatation of the upper
pole calyx [9] . Vascular studies such as renal arteriography or renal
doppler ultrasonography may identify the associated vessels and so
confirm the diagnosis [8,11] . 

In the case presented, there was a communication of the calyco-
sis with the pelvicalyceal system thus excluding a renal cyst, there
was no impression of a papilla excluding a calyceal diverticular, and
the calycosis was confined to a mid-polar calyx excluding Fraley’s
syndrome and thus supporting the diagnosis of hydrocalycosis. 

The management depends on the severity of the
symptoms and renal damage. In the presence of mini-
mal symptoms and essentially normal kidneys, conservative
management with observation is preferred. This was the
choice of our patient. 

In the case of severe symptoms and complicated cases, sur-
gical intervention is indicated. Surgical intervention is per-
formed to halt or reduce progressive renal insufficiency [1] .
There has been an evolution of interventions since its first
report. The interventions (calyceal plasties) are aimed at improv-
ing the caliceal urine flow by connecting the stenosed calyx to a
more patent calyx or reconstructing the narrow portion to achieve
dilatation. This leads to un-impeded urine flow and so alleviates
the symptoms and prevents re-stenosis [1 ,4] . Partial nephrectomy
has been performed in the presence of pyocalycosis [6] . In
the setting of multiple and mega-calycosis with significant re-
nal damage, simple nephrectomy of the affected kidneys is
performed. 

Laparoscopic nephron-sparing calycectomy is another
treatment option [12] . It has been recommended that if la-
paroscopic ablation is considered, it should ablate all re-
nal parenchyma draining into the affected calyx [2] . Intra
renal surgery can also be performed using ureteroscopy with
holmium: yttrium-aluminum-garnet (YAG) laser incision to
treat infundibular stenosis [13] . 

In the case of Fraley’s syndrome, infundibulo-
infundibulostomy, Fraley’s infundibulopyelostomy, a Heineke-
Mikulicz-type infundibulorrhaphy combined with vasopexy,
simple vasopexy, and ligation and division of minor arterial
branch have been used [11] . 

A laparoscopic YV-infundibulo-pyeloplasty with vascu-
lopexy of a posterior segmental renal artery has been reported
by Armstrong et al [7] . This was performed without vascular
clamping, was considered less destructive and offered signif-
icant advantages in terms of intraoperative visualization and
perioperative patient morbidity [7] . 

Conclusion 

Hydrocalycosis or hydrocalyx is a rare but important differen-
tial in evaluating a patient with flank pain. A careful observa-
tion of the calyceal configuration on CT urography assists in
arriving at the diagnosis. In cases with no or minimal symp-
toms and no significant renal parenchymal damage, conser-
vative management is preferred. Surgical intervention with
nephron sparing intent(procedures), though evolving, is indi-
cated in the presence of severe symptoms, and complications.

Patient consent 

The patient has given consent for this publication. 
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