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The calyx diverticulum is a cavity lined with urothelium that communicates through a narrow canal with the renal calyx-
pelvis system. Most calyx diverticula are 0.5 to 2.0 cm in diameter and require surgical treatment exclusively for clinical
manifestations of associated diseases. The most common complications of this nosology include urolithiasis and recurrent
urinary tract infections. This article presents a rare case of a large diverticulum of the middle group of the calyces of the left
kidney. The dimensions of the cavity filled with urine were 10 cm, which resulted in recurrent pyelonephritis, paranephritis
and urosepsis.
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'HoMHO-cenTUYECKMe O0CNOXKHEHUA Y nailueHTa
C AUBEPTUKYJIOM YHalle4YKHU NOYKH
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«[pro3epckan MespanoHHas 60bHULA», Mpro3epck, JleHnHrpaackan obnactb

[vBepTUKYN yalleyku NOYKM NpeacTaBnAeT coboW BLICTNAHHYIO YPOTENMEM MOMOCTb, KoTopad cooblyaetcs
yepe3s Y3KMIM KaHan C YalleyHo-0XaHOUYHOM CUCTEMOM MOYKW. BONbLIMHCTBO AMBEPTUKYNOB YalleyeK MMEKT pa3Me-
pbl o7 0,5 fo 2,0 cM B gnameTpe u TpebyloT XMPYPrvyecKoro neYeHUa UCKIIYUTENBHO MPU KIMHUYECKUX NpoABne-
HUAX acCoLMMPOBaHHBIX C HUMK 3aboneBaHui. K Hambonee YacTblM OCMOXKHEHWAM 3TOW HO30JIOMMKU OTHOCATCA YpO-
NUTUa3 U peLmavBUpYioLLMe MHPEKLMM MOYEBBIBOOALLMX MyTel. B HacToAwWen cTaTbe NpeAcTaBneH peKkui ciyyan
KpYNHOro AMBEPTUKYNA CpefHelr rpynnbl Yalleyek feBoM NoYku. Pa3Mepbl Noa0CTK, 3aN0IHEHHON MOYO0W, COCTaBUM
10 cM, BcneacTBMe Yero UMen MecTo peLuamBUpYOLWMI NMenoHedpUT, pa3BmUBLLMIACA NapaHedpUT M ypocencuc.
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INTRODUCTION

Calyx diverticulum is a rare urological disease with a
prevalence of 0.2%-0.6% of all patients examined using
X-ray [1-3]. In recent years, its incidence has increased,
which is associated with the widespread use of contem-
porary imaging methods (computed tomography [CT]
urography, magnetic resonance imaging [MRI]) in clinical
practice. According to several researchers, disease prev-
alence can be much higher if not for the inadequacies in
diagnostics. Ultrasound identification of cystic cavities in
the kidneys without further examination using radiation
methods is common [4]. The term “calyx diverticulum,”
first proposed by Prather in 1941, indicates the presence
of a cavity lined with urothelium communicating with the
renal pelvicalyceal system [1, 5]. Most authors believe
that the diverticulum is caused by disorders of the in-
trauterine development of the urinary tract. Acquired or
secondary diverticula are much less common [4, 6, 71.
Pathological processes such as localized cortical ab-
scess, neuromuscular disorders (achalasia, leading to
impaired calyx emptying), kidney injury, etc., can lead to
their development [6, 7].

Calyx diverticula are often asymptomatic and re-
vealed incidentally, with clinical manifestations mainly
associated with the infectious and inflammatory process
and intradiverticular formation of urinary stones [4, 8].
Concrements in the cavity of the diverticulum are de-
tected in 9.5%-50.0% of cases [6, 9]. Additionally, most
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patients have permanent leukocyturia and frequent recur-
rent pyelonephritis. In the present study, we demonstrate
the possibility of the development of large diverticula of
the kidney calyces and of purulent-septic complications.

CLINICAL CASE DESCRIPTION

Patient K was admitted to the urology clinic in an
urgent order for clinical and laboratory signs of acute
left-sided pyelonephritis and paranephritis complicated
by bacteriotoxic shock.

History-taking revealed that the patient was under a
long-term follow-up by a urologist due to a large cyst
of the left kidney, leukocyturia, and recurrent exacerba-
tions (23 times a year) of urinary tract infections. In this
regard, with another exacerbation of chronic left-sided
pyelonephritis, the patient did not seek medical help im-
mediately, and instead took antipyretics and antibiotics
for a week without clear improvement. Due to condition
deterioration manifested by progressive asthenic syn-
drome, hypotension, persistent severe pain syndrome
in the left lumbar region, and high fever, the patient
called an ambulance and was taken to the urology
clinic.

Upon admission to the hospital, the patient’s condition
was extremely severe; she was immediately transferred
to the anesthesiology and intensive care department. She
was soporous and had a pulse rate of 116/min and blood
pressure of 70/40 mmHg. Table 1 shows the laboratory
changes diagnosed in the patient upon admission.

Table. Dynamics of laboratory blood parameters in patient K. with a diverticulum of the renal calyx during hospitalization
Ta6bnuua. [JHamMvKa nabopaTopHbIX NOKa3aTesnen KpoBK Y NaLMeHTKM K. ¢ AMBEPTMKYNOM Yalleyku MoYKM 3a BpeMs rocnmTtanmsaumm

Laboratory indicator Value
upon admission after drainage

Leukocytes, 10°/L 13.22 10.34
Neutrophils, % 89.0 70.4
Lymphocytes, % 9.5 18.5
Stab cells, % 47 3
Platelets, 10°/L 119 149
C-reactive protein, mg/L 185.0 67.3
pH 7.46 7.42
HCO,, mmol/L 15.6 26.6
BE (D), mmol/L -6.7 1.9
Bunupy6un obumin, mmol/L 40.7 12.36
Alanine aminotransferase (ALT), U/L 42.7 15
Aspartate aminotransferase (AST), U/L 56.0 17

Note. BE (D), base excess (deficiency).
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Fig. 1. Multispiral computed tomogram
of the kidneys and retroperitoneal space

Puc. 1. MynbtucnupansHaa KomnbioTep-
HaA TOMorpaMMa noYeK ¥ 3abpioLLUMHHOTO
MPOCTPaHCTBA

Upon admission, the patient’s expressly increased
level of C-reactive protein, leukocytosis with neutrophil-
ia with toxic granularity, and decompensated metabolic
acidosis were remarkable. On day 1, with the occurrence
of bacteriotoxic shock, acute renal failure developed.
Physical examination revealed severe pain in the left
lumbar region, and the kidney punch symptom in the left
lumbar region was noticeable. Based on clinical and lab-
oratory changes, the patient required intensive therapy
with inotropic support.

Multispiral CT (MSCT) revealed a 10-cm cavity con-
trasted at the minute 20 and filled with an inhomoge-
neous fluid and radiological indications of paranephritis.
No other purulent-septic foci were observed (Fig. 1).

The MSCT images clearly showed a narrow junction
between the calyx of the middle group and the diverticu-
lar cavity (Fig. 2).

Given the condition severity, the extremely high risk
of extended surgical, and anesthetic procedures, it was
decided to avoid surgery. The patient underwent percuta-
neous puncture drainage of the diverticulum of the mid-
dle calyx of the left kidney and stenting of the left kidney.
Over the next 2 days, the patient’s condition stabilized,
with an improvement in laboratory parameters (Table 1).

On day 10, the patient was discharged in satisfactory
condition for outpatient treatment. After 1.5 months, the
patient was admitted repeatedly on a scheduled basis
for resection of the diverticulum of the middle group of
the left kidney calyces. Histological examination showed
the presence of a diverticular cavity lined with urothelial
tissue.
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Fig. 2. Multispiral computed tomogram of the kidneys (3D reconstruction). Large diver-
ticulum of the calyx of the left kidney

Puc. 2. MynbTucnvpanbHan KoMrbloTepHas ToMorpamma novek (3D-peKoHCTpyKums).
KpynHbI OVMBEPTMKYN YaLLeYKM NEBOM MOYKM

DISCUSSION

According to the data presented in the literature,
diverticula are more often formed in the upper group
of the kidney calyces (70% of patients), whereas in the
middle and lower groups of the calyces, they are formed
in 12 and 18% of cases, respectively [10]. Studies by
other authors have indicated that diverticula in the up-
per calyces are detected in 48.9% of patients and that
in 29.7% and 21.4% of cases, they are diagnosed in the
middle and lower groups, respectively [6]. Most diver-
ticula are small, ranging from 0.5 to 2.0 cm in diameter;
however, cases of giant diverticula have been reported
[2, 6]. In 2010, Kaviani et al. described a diverticulum of
the upper group of the calyx of 18x16 cm in size [10].
Riggs and Kaefer [11] presented a case from clinical
practice and described a giant diverticulum of the ca-
lyx, diagnosed in a 10-year-old child, when the lesion
size reached 22 cm. Our clinical case seems to be a rare
case demonstrating defects in diagnosing the pathol-
ogy throughout the patient’s adult life, the possibility of
a long existence of a large calyx diverticulum, and the
development of purulent-septic complications.

Historically, a patient with a calyx diverticulum was
treated by diverticulectomy with suturing of the pelvi-
calyceal system defect. Since the mid-1980s, minimally
invasive approaches have been actively used, mainly
ureteroscopic and percutaneous methods [3, 6, 9, 12].
Their use is aimed at the removal of intradiverticular
calculi and the formation of a wide course for adequate
drainage of the cavity. Furthermore, cases of giant calyx
diverticula are extremely rare and require timely diag-
nosing and resection.
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CONCLUSION

Kidney calyx diverticulum is a rare urological disease
that can be easily diagnosed using X-ray. Identification
of the cystic cavity of the kidney in combination with

REFERENCES

1. Krambeck AE, Lingeman JE. Percutaneous management of cali-
ceal diverticuli. J Endourol. 2009;23(10):1723-1729. DOI: 10.1089/
end.2009.1541

2. Mullett R, Belfield JC, Vinjamuri S. Calyceal diverticulum —
a mimic of different pathologies on multiple imaging modalities.
J Radiol Case Rep. 2012;6(9):10-17. DOI: 10.3941/jrcr.v6i9.1123.

3. Protoshchak VV, Paronnikov MV, Sivakov AA, et al. Minimally
invasive treatmentof multi ple stones of the diverticulum of the ca-
lyx of the right kidney. Military Medical Journal. 2019;340(7):74-75.
(In Russ.)

4. Stunell H, McNeill G, Browne RF, et al. The imaging appear-
ances of calyceal diverticula complicated by uroliathasis. Br J Radlol.
2010;83(994):888-894. DOI: 10.1259/bjr/22591022

5. Akramov NR, Baybikov RS. Single troakar retroperitoneoscopic
access in kidney's calyceal diverticulum treatment in childhood. Ex-
perimental and clinical urology. 2015;(2):119-123. (In Russ.)

6. Waingankar N, Hayek S, Smith AD, et al. Calyceal diverticula:
a comprehensive review. Rev Urol. 2014;16(1):29-43.

7. Kadyrov ZA, Demin NV, Sarukhanyan 00, et al. Retroperitoneo-
scopic resection of the calyceal diverticulum wall in an 8-year-old

CMUCOK JIUTEPATYPbI

1. Krambeck AEE., Lingeman J.E. Percutaneous management of
caliceal diverticuli // J Endourol. 2009. Vol. 23, No. 10. P. 1723-1729.
DOI: 10.1089/end.2009.1541

2. Mullett R, Belfield J.C,, Vinjamuri S. Calyceal diverticulum — a mimic
of different pathologies on multiple imaging modalities // J Radiol Case
Rep. 2012. Vol. 6, No. 9. P. 10-17. DOI: 10.3941/jrcr.v6i9.1123

3. Tpotowak B.B., MapoHHukoB M.B., Cveakos AA., 1 gp. MuHm-
ManbHO MHBA3UBHOE JIEYEHWE MHOMECTBEHHBIX KaMHEN AWMBEPTU-
Kyna Yalleykn npaBoi Nouky // BoeHHO-MeAULMHCKWIA HypHar.
2019.T. 340, N° 7. C. 74-75.

4. Stunell H., McNeill G., Browne R.F,, et al. The imaging ap-
pearances of calyceal diverticula complicated by uroliathasis //
Br J Radiol. 2010. Vol. 83, No. 994. P. 888—894. DOI: 10.1259/
bjr/22591022

5. Axpamos H.P., baitbukos P.C. OaHOTpoaKapHbI peTponepuTo-
HEOCKOMMYECKMIA [IOCTYN B NEYEHUN AVBEPTUKY/A YalLeyKy NoYKM
B [IETCKOM B03pacTe // KCnepuMeHTasnbHad 1 KIMHUYECKan ypo-
norua. 2015. Ne 2. C. 119-123.

6. Waingankar N., Hayek S., Smith A.D., et al. Calyceal diver-
ticula: a comprehensive review // Rev Urol. 2014. Vol. 16, No. 1.
P. 29-43.

Vol 11.(1) 2021

DOl https://doi.arg/10.17816/uroved55486

Urology reports (St. Petersburg)

recurrent urinary tract infections requires the manda-
tory use of excretory X-ray studies. Surgical treatment
is indicated for patients with large diverticular cavities

and in cases of disease complications.

child. Urologiia. 2018;(4):130-134. (In Russ.) DOI: 10.18565/urol-
ogy.2018.4.130-134

8. Yamasaki T, Yoshioka T, Imoto M, et al. Rupture of a Calyceal
Diverticulum Secondary to Ureteroscopy: A Rare Complication. Case
Rep Urol. 2018;2018:9285671. DOI: 10.1155/2018/9285671

9. Inui K, Murata M, Nakagawa Y, et al. Spontaneous Passage of Left
Ureteral Multiple Calculi from Caliceal Diverticular Calculi: A Case Report.
J Endourol Case Rep. 2019;5(1):10-12. DOI: 10.1089/cren.2018.0081
10. Kaviani A, Hosseini J, Lotfi B, et al. Disfiguring abdominal
mass due to a huge extraordinary calyceal diverticulum. Urol J.
2010;7(4):284—286.

11. Riggs A, Kaefer M. Treatment of a high output nephrocuta-
neous urine leak following treatment of a giant calyceal diver-
ticulum in a child. Urol Case Rep. 2020;33:101287. DOI: 10.1016/j.
eucr.2020.101287

12. Ng WM. Retrograde intrarenal surgery in atretic calyceal di-
verticular stone, a case report. Urol Case Rep. 2019;24:100840.
DOI: 10.1016/j.eucr.2019.100840

7. Kapbipos 3.A., [leMuH H.B., CapyxanaH 0.0., n gp. PeTponepuHe-
OCKOMWYECKan Pe3eKLMA CTEHKM OMBEPTURY/IA MOYEYHOM YaLleyKM
y pebeHra 8 net // Yponorua. 2018. N° 4. C. 130-134. DOI: 10.18565/
urology.2018.4.130-134

8. Yamasaki T., Yoshioka T. Imoto M., et al. Rupture of a
Calyceal Diverticulum Secondary to Ureteroscopy: A Rare
Complication // Case Rep Urol. 2018. Vol. 2018. 1D9285671.
DOI: 10.1155/2018/9285671

9. Inui K, Murata M., Nakagawa Y., et al. Spontaneous Passage
of Left Ureteral Multiple Calculi from Caliceal Diverticular Calculi:
A Case Report // J Endourol Case Rep. 2019. Vol. 5, No. 1. P. 10-12.
DOI: 10.1089/cren.2018.0081

10. Kaviani A., Hosseini J.,, Lotfi B., et al. Disfiguring abdominal
mass due to a huge extraordinary calyceal diverticulum // Urol J.
2010. Vol. 7, No. 4. P. 284-286.

11. Riggs A., Kaefer M. Treatment of a high output nephrocutane-
ous urine leak following treatment of a giant calyceal diverticulum
in a child // Urol Case Rep. 2020. Vol. 33. 101287. DOI: 10.1016/].
eucr.2020.101287

12. Ng W.M. Retrograde intrarenal surgery in atretic calyceal diver-
ticular stone, a case report // Urol Case Rep. 2019. Vol. 24. 100840.
DOI: 10.1016/j.eucr.2019.100840

91



92

CASE REPORTS Vol 11(1) 2021 Urology reports (St. Petersburg)

AUTHORS INFO

*Sergey A. Zamyatnin, Dr. Sci. (Med.), Professor;

address: 6 Academician Lebedev str., 194044, Saint Petersburg,
Russia; elLibrary SPIN: 7024-0062;

e-mail: elysium2000@mail.ru

Irina S. Gonchar, Cand. Sci. (Med.);
e-mail: bonechka@mail.ru

Andrey V. Tsygankov, Urologist;
e-mail: dolceman®yandex.ru

DOl https://doi.arg/10.17816/uroved55486

0b ABTOPAX

*Ceprei AnekceeBuy 3aMATHUH, O-p Mef. HayK, Npodeccop;
afpec: Pocewn, 194044, CankT-TeTepbypr, yn. Akagemuka Jlebe-
nesa, A. 6; eLibrary SPIN: 7024-0062;

e-mail: elysium2000@mail.ru

WpuHa CepreeBHa MoHuap, KaH[. Mef. Hayk;
e-mail: bonechka®mail.ru

Anppen Bacunbesuy Lbirankos, Bpay-yporor;
e-mail: dolceman@yandex.ru




