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SUMMARY

Introduction The spontaneous rupture of the upper urinary tract’s cavity system, which includes the
pelvicalyceal system and ureter, is sporadic. This phenomenon, where urine unexpectedly leaks out of
the cavity system without any apparent cause of trauma or medical intervention, is a fascinating and
puzzling aspect of urology. This condition is typically attributed to obstructive uropathy, which leads to
increased pressure within the urinary tract.

This article illustrates the sporadic occurrence of spontaneous ruptures within the pelvicalyceal system. It
underscores the importance of prompt diagnosis and timely treatment to restore wall integrity without
significant stenosis.

Outlines of cases We have recorded four cases of spontaneous rupture in urolithiasis, with a median
patient age of 47.5 years. The clinical symptoms mimic those of renal colic. Ultrasound, computed tomog-
raphy scans, and retrograde pyelography were used to diagnose the condition. Treatment consisted of
inserting a JJ stent for an average duration of 2.5 months. In all cases, prompt diagnosis and treatment
have led to a remarkable restoration of the pelvicalyceal system and the ureter’s wall, with spontaneous
absorption of the extravasation and without significant ureteral strictures.

Conclusion The positive outcome underscores the importance of early diagnosis and treatment and
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offers hope for future cases.
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INTRODUCTION

The spontaneous rupture of the cavity system
of the upper urinary tract is infrequent, with
only a handful of documented cases [1]. This
condition, characterized by the outflow of
contrast outside the urinary tract’s cavity sys-
tem, typically occurs without any trauma or
surgical intervention. It is most often associ-
ated with obstructive uropathy and increased
intracavitary pressure during urolithiasis. Less
common causes are malignant neoplasms,
idiopathic retroperitoneal fibrosis posterior
urethral valves, bladder obstruction, connec-
tive tissue diseases leading to fibrosis, renal
biopsy, extracorporeal shock wave lithotripsy
(ESWL), increased diuresis, pregnancy [2-8].
The clinical presentation mirrors renal colic.
The most common symptoms are sudden,
severe, persistent lower abdominal pain with
severe peritoneal irritation. Diagnosis is typi-
cally made using ultrasound, CT-urography, or
retrograde pyelography. Given the scarcity of
cases reported in the literature, much remains
to be understood about pathogenesis and the
therapeutic-diagnostic algorithm.

REPORT OF CASES

This article comprehensively analyzes four
cases involving the spontaneous outflow of

contrast from the urinary cavity system. In
our analysis, we defined ‘spontaneous’ as any
rupture occurring in the upper urinary tract
(pelvicalyceal system and ureter) that was not
directly related to trauma or surgical interven-
tion in the area, which directly damaged the
wall of the urinary system.

Case 1

A 41-year-old man came to our urology depart-
ment complaining of pain in the right lumbar
region and right abdominal half for the previ-
ous five days. He also experienced nausea and
vomiting and had a slight fever of 37.4°C. The
patient has a history of kidney stone disease.
Upon examination, he appeared to be in satis-
factory general condition and was not feverish.
Tenderness in the right abdominal half with
peritoneal irritation and positive succussion
was noted on the right side (please see Table 1
for the clinical data of the presented patients).

The patient was referred for a computed
tomography scan with the introduction of
intravenous contrast. The results revealed an
obstructive calculus measuring 9 x 7 x 8 mm
in the right kidney's ureteropelvic junction
(UPJ). There was also third-degree hydrone-
phrosis and leakage of contrast agent distal to
the calculus in the periureteral fat along the
entire abdominal segment of the ureter (Figures
1and2).
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Figure 1. Preoperative CT scan: a spontaneous rupture of the ureteropelvic junction and
a leakage of intravenous contrast around the lower pole of the right kidney

The patient underwent retrograde pyelography on the
right side. During the procedure, a 1-cm calculus was
found in the UP] and repositioned in the kidney. Following
the procedure, a 6F JJ stent was placed using a hydrophilic
guidewire for eight weeks, and a urethral catheter was in-
serted for one week. The patient was discharged on the
second postoperative day.

After two months, the patient was admitted to the urol-
ogy department for planned stent removal and laser treat-
ment of the kidney stone in the right kidney.

Case 2

A 46-year-old patient came to the Emergency Center com-
plaining of pain in the right lumbar region, spreading to
the right abdominal area, along with urinary difficulties
for about a day, as well as nausea and vomiting. No fever
was reported, and the patient had no history of kidney
stone disease.

Computed tomography with CT urography-revealed
a rupture of the pelvis of the right kidney with leakage of
contrast agent into the perirenal and periureteral areas and
a 4-mm obstructing calculus in the intramural part of the
right ureter (Figure 3).

A ureteroscopy was performed on the right side, during
which a 4-mm calculus was promptly reached after ac-
cessing the right ureteral ostium. The stone was extracted
using a nitinol stone extractor. Subsequently, a retrograde
pyelography on the right side revealed a contrast agent
leakage from the collecting system of the right kidney. A
6F/26cm J] stent was placed for a period of six weeks, and
a urethral catheter was placed for ten days. The patient was
discharged on the seventh day.

Case 3

A 58-year-old man complained of pain in the right lum-
bar region, which radiated along the right ureter for two
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Figure 2. Preoperative CT scan: spontaneous rup-
ture and leakage of intravenous contrast around
the right ureter; calculus below the ureteral-pelvic
junction

Figure 3. Preoperative CT scan: spontaneous rupture of the pelvis and
leakage of intravenous contrast throughout the abdominal segment
of the right ureter

WIL 847292
R 50 39mm MiP

Figure 4. Preoperative CT scan: spontaneous rupture of the fornix of
the upper calyx of the right kidney and a small leakage of contrast
(arrow)

days. He did not have a fever and had no history of kidney
stone disease. An intravenous contrast CT scan revealed a
rupture of the fornix of the upper calyx of the right kidney
and a small leakage of contrast (Figure 4).

The patient underwent retrograde pyelography on the
right. During the procedure, a 1-cm calculus was found
below the UP]J. Following the procedure, a 6F JJ stent was
placed using a hydrophilic guidewire for three months, and
a urethral catheter was inserted for 4 days. The patient was
discharged on the fifth postoperative day.

After three months, the patient was admitted to the
urology department for planned stent removal and laser
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treatment of the kidney stone in the right kidney. One
week after the laser lithotripsy procedure, the patient was
readmitted to the hospital due to a urinary tract infection
caused by Klebsiella pneumoniae and received a 10-day
course of antibiotics.

Case 4

A 45-year-old female patient arrived at the Emergency
Center with complaints of pain and heaviness in the right
lumbar region, which had persisted for two days. The pain
radiated from the right ureter to the right inguinal region
and down to the right thigh. The patient also experienced
one episode of nausea and vomiting.

Objectively, the patient was in satisfactory general con-
dition and afebrile. Palpation was moderately painful in the
right mesogastrium. Succussion over the right kidney was
positive, and ultrasound showed mild drainage disorders
in the right kidney. An X-ray revealed a 9/5-mm calcium-
dense shadow in the right kidney, suspected to be a stone.

The next day, the patient underwent a retrograde py-
elography on the right side, which did not reveal the pres-
ence of calculus or ureteral stenosis. A 6F/26¢cm JJ stent
was placed. During the control CT scan with contrast, the
following findings were noted for the right kidney: it was
positioned abnormally low (ptosis), with the hilus at the
L4 level; there was a double drainage system on the right
side; a JJ stent was found in the upper part of the collecting
system; and the lower part of the collecting system showed
second-degree hydronephrosis. Additionally, an 8/6/4-mm
oval-shaped calculus was observed in the proximal part of
the inferior ureter, 20 mm from the UPJ. At the excretory
phase, there is no visualization of contrast agent separa-
tion distal from the calculus due to complete obstruction.
Contrast extravasation is observed from a caudally located
calyx of the upper drainage system (Figure 5).

A follow-up CT scan with contrast enhancement was
conducted four weeks after the surgical procedure. The
scan showed no perirenal urinomas. Contrast material
separated at the excretory phase beyond the previously
mentioned stone. The two ureters were observed to have
a parallel course and possibly share a common opening
- a condition known as ureter duplex. The patient was
readmitted to the hospital six weeks after the surgery to
remove the inserted JJ stent and perform laser lithotripsy
as planned.

All four patients experienced leakage of contrast from
the cavity of the upper urinary tract without any direct
trauma or iatrogenic damage. The outflow of contrast

Table 1. Clinical data
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Figure 5. Preoperative CT scan: spontaneous rupture of the pelvis
(arrow) and an outflow of intravenous contrast around the upper pole
of the right kidney

was a result of renal colic causing acute obstruction of the
urinary tract. The patients were diagnosed using a com-
bination of ultrasound, X-ray, and CT with intravenous
contrast (Figures 1-4). At the same time, retrograde py-
elography was used for the fourth case, following which
CT-urography was repeated (Figure 5). All four patients
developed acute renal colic, characterized by pain in the
lumbar region that radiated along the ureter, nausea, and
vomiting, with or without fever (Table 1).

The patients underwent endoscopic upper urinary tract
desobstruction by a JJ stent placement on the correspond-
ing side, followed by antibiotic therapy. Three patients un-
derwent surgical intervention at the 24th hour of diagnosis,
while one (Patient 2) underwent surgery at the fourth hour.
In the case of Patient 2, a J] placement and an extraction
of a 5-mm stone from the distal ureter were performed at
one stage. The urethral catheter was retained for three, 10,
four, and 14 days for patients 1, 2, 3, and 4, respectively.
Notably, symptom management and condition improve-
ment can be achieved immediately after desobstruction.
The criteria for discharge include the absence of symp-
tomatology, the normalization of laboratory results, and
an ultrasound examination rejecting hydronephrosis or
retroperitoneal collection.

Following discharge, three patients underwent a control
CT scan: Patient 1 after 30 days, Patient 2 after 15 days,
and Patient 4 after 28 days. All three patients showed nor-
mal CT scans, and later, laser lithotripsy was performed in
Patients 1 and 4. Due to the lack of clinical and ultrasound

Patient| Sex | Age Laboratory results Comorbidity Surgery T° el
Hgb | WBC | Cr | CRP symptoms [days]

1 Male 41 154 | 103 | 141 | 18.7 | Nephrolithiasis No Up to 37.4°C 5

2 Male 46 | 156 | 155 | 133 | 3.3 | Crohn's disease No No 2

3 Male 58 127 9 153 | 110 No Laparotomy for a puncture wound No 2

4 Female | 45 131 | 118 | 70 15.3 No No Up to 38°C 7

Hgb - hemoglobin; WBC - white blood cells; Cr — creatinine; CRP — C-reactive protein
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data for pathology, a control CT scan was deemed un-
necessary for Patient 3, who proceeded directly to laser
lithotripsy. The stents were removed after 90, 45, 90, and
55 days for patients 1, 2, 3, and 4, respectively. Timely
endoscopic treatment proved effective in controlling the
condition and preventing complications in all patients.

One complication, indirectly related to the rupture of
the cavity system, was observed - a nosocomial urinary
tract infection with Klebsiella pneumonia In Patient 3, one
week after laser lithotripsy, which required re-hospitaliza-
tion and a 10-day course of antibiotics.

All procedures strictly adhered to the ethical standards
set forth by the institutional and national research com-
mittee, in line with the 1964 Helsinki Declaration and its
subsequent revisions or equivalent ethical standards.

DISCUSSION

Spontaneous rupture of the cavity system in the urinary
tract is a rare condition, with only a few reported cases
worldwide [9]. This occurs when there is a leakage of con-
trast into the retroperitoneal area without any trauma or
medical intervention, often due to obstructive uropathy
and increased pressure in the cavity system [10]. It is typi-
cally seen in the proximal third of the ureter, the pelvis,
and the fonix of the calyx [11]. Cases of urinoma formation
have been documented in the literature, with a median age
of 42 and an equal frequency among both sexes [2, 12].

Urolithiasis is the leading cause of spontaneous ureter
rupture, with the pathogenetic mechanism involving an
obstruction that increases intraluminal pressure and leads
to rupture. Other causes include passing stones causing
mechanical trauma to the wall and erosions, ulcerations,
or necrosis due to stone compression. Less common causes
include malignant neoplasms, idiopathic retroperitoneal
fibrosis, posterior urethral valves, bladder obstruction,
vesicoureteral reflux, connective tissue diseases, renal bi-
opsy, ESWL, urinary tract infection, increased diuresis,
pregnancy, and chemotherapy [2-8].

Spontaneous ruptures of the upper urinary tract in-
clude the spontaneous rupture of the kidney (also known
as Wunderlich syndrome) as well. It is a rare but life-
threatening condition [13]. The clinical signs include the
Lenk triad, which consists of a sudden onset of pain in the
lumbar region, palpable mass, hemorrhagic shock, abdom-
inal pain, and hematuria without any underlying trauma.
Factors such as renal cell carcinoma, angiomyolipoma,
systemic vasculitis, aneurysms and pseudoaneurysms of
renal vessels, arteriovenous fistulas, venous thrombosis,
systemic lupus, coagulopathies, infections, and the use of
anticoagulants and antiplatelet agents are often implicated
in the development of this condition [14, 15].

The clinical presentation of spontaneous rupture of the
pelvicalyceal system and ureter includes pain in the lumbar
region, abdominal pain with peritoneal irritation, acute
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abdomen symptoms, nausea with or without vomiting, and
fever. It frequently occurs without urinary system symp-
toms and with normal urine analysis results.

The optimal method for diagnosing a spontaneous
rupture of the upper urinary tract involves an ultrasound
examination, CT with intravenous contrast, and retrograde
pyelography [16-20].

Treatment for a spontaneous rupture of the pelvicalyceal
system and the ureter typically includes the placement of a
J] stent for six to eight weeks. Follow-up monitoring may
consist of retrograde pyelography and/or CT-urography.
If necessary, percutaneous nephrostomy with anterograde
insertion of a JJ stent may be an option for a further inter-
vention [21, 22, 23]. Conservative measures such as anti-
biotics and pain relief may suffice in milder cases [24-27].
Open surgery may also be considered in specific situations.

We are encouraged by the positive progress observed,
with the extravasation being spontaneously absorbed with-
in one month of the stenting. In rare cases, a nephrostomy
tube may be needed to drain the urinoma. However, our
follow-up at four and six months has revealed complete
restoration of the pelvicalyceal system and ureter wall, with
no signs of stenosis.

The spontaneous rupture of the upper urinary tract
is a rare condition, often caused by obstructive uropathy
from obstructive nephrolithiasis. In the four cases we
examined, rupture occurred spontaneously due to renal
colic. Endoscopic treatment, which included desobstruc-
tion and placement of a ureteral stent, effectively man-
aged the symptoms. Patient follow-ups involved clinical
observations, laboratory tests, ultrasound monitoring, and
CT-urography. The stent remained in place for an average
of 2.5 months, sufficient for complete symptom control.
Timely diagnosis and treatment resulted in the complete
restoration of wall integrity, spontaneous resorption of ex-
travasation, and the absence of complications [28].
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CnoHTaHa pynTypa ropkber ypuHapHor TpaKkTa Kao pe3ynTaT ypoiuTujase

BaneHTuH Jotoscku, CnaBuHa Kotosa, Metoauj Munyuwes, LietaH Jlazapos, Anekcangap KpactaHos

YHuBep3uTeTCcKa 6onHULa , AneKkcaHapoBcKa', YponoLka knnHrka, Coduja, byrapcka;
MepuumHckmn yHnsep3utet y Coduju, Opemerse yponoruje, Coduja, Byrapcka

CAMETAK

YBop CnoHTaHa pynTypa KaBUTapHOr CUCTeMa ropker ypu-
HapHor TpakTa (NMWjenoKanmKCcHOr cucTema 1 ypetepa) petka
je matonoruja. lNpeacTaB/ba CMOHTaHO Lypere MoKpahe BaH
KaBWTapHOr crcTeMa, 6e3 OCHOBHE TpayMe UMK jaTporeHe MH-
TepBeHLUyje, Hajuellfie Kao pe3ynTaT ONCTPYKTUBHE yponaTuje
1 nosehaHOr MHTPaNyMVHANHOT MPUTHCKA.

OBaj paj HarnallaBa BaXHOCT 6p3e AujarHocTrKe 1 NpaBo-
BPEMEHOT Jleyerba Kako 61 ce 06HOBVO MHTErpuTeT 31aa 6e3
3HayajHe CTeHo3e.

Mpukas 6onecHuKa MpuKasyjemo YeTMpy cryyaja CrioHTaHe
pynType Koa yponutujase. MpoceyHa ctapocT 6onecHrKa buna
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je 47,5 rogyHa. KnHuyka cnvika nopceha Ha 6ybpexHe Konvike.
3a nocTaBsbatbe AvjarHo3e Kopuctunm cmo exorpadujy, CT-ypo-
rpadujy, petporpagHy nujenorpadujy. Jleuerbe nogpasymena
dukcaumjy JJ cteHTa y npoceky AaBa v no meceua. Kop cBux
60necHNKa 6naroBpemeHa gujarHosa u nevyerbe 06e36ehyjy
MOTMyHW OMopaBak 31Aa N1jenoKannkcHor cuctema u ypete-
pa y3 CMOHTaHy pecopnuujy eKcTpaBasauuje 1 6e3 3HauyajHuxX
CTPUKTYypa ypeTepa.

3aksbyyvak [lobpu pe3yntatyi HarnallaBajy BaXHOCT NpaBoBpe-
MeHe injarHo3e v leuerba CrIoHTaHWX pynTypa ypeTepa v Aajy
Hafy y noBosbaH pa3Boj y byayhum cnyyajesrma.

KrbyuHe peun: yponmTujasa; CoHTaHa pynTypa; eKcTpaBasaLuja
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