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Abstract Perforation of the upper ureter is a rare but seri-
ous complication of extracorporeal shock wave lithotripsy
(SWL). Ureteral perforation can cause a series of problems
including the retroperitoneal urinoma, urosepsis, abscess
formation, infection, and subsequent renal function impair-
ment. We reported here a rare case of SWL-induced upper
ureteral rupture resulting in an expanding retroperitoneal
urinoma that required percutaneous drainage. Ureteral per-
foration was treated successfully without major surgical
intervention by employing temporary percutaneous drain-
age and antibiotics. The present case indicates that potential
ureter rupture may form in rare cases; especially in patients
having infected stones and exposed to a high number of
shock waves. This complication further emphasizes the
importance of adequate pre-and post-operative evaluation
and the precise identiWcation of the cause of the persistent
pain after SWL.
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Introduction

Extracorporeal shock wave lithotripsy (SWL) has become
the preferred treatment modality for many urologists

because of its eVective, practical and noninvasive nature for
the majority of the stones located in the upper urinary tract.
The features of the stone, such as size, location, nature,
number, and urinary system anatomy, deWne the indications
for SWL. Complications of this procedure are related to the
administration of shock waves, which may aVect adjacent
organs as well as the urinary system, and to the fragmented
particles which may cause ureteral colic and ureteral
obstruction. The incidence of the major complications after
SWL is less than 1% and they include subcapsular and peri-
renal hematoma, ureterovaginal and ureterocolic Wstula,
ruptured renal pelvis and spleen, acute pancreatitis and pul-
monary complications [1–7]. In addition to these complica-
tions, to our knowledge retroperitoneal urinoma resulting
from the perforation of upper ureter during or following
SWL treatment has not been reported in the English litera-
ture. Therefore, this might be the Wrst reported case.

Case report

A 32-year-old female patient was admitted to our clinic
with severe discomfort in the right upper abdomen. She
also had fever, nausea and anorexia. The patient’s history
revealed an SWL procedure performed 2 weeks earlier for a
right proximal ureteral stone (7 £ 5 mm). The stone was
diagnosed by the presence of a radio-opacity in the upper
ureter trajectory using plain kidney-ureter-bladder (KUB)
Wlm and this was further veriWed by ultrasonography. The
stone was present in the upper ureter and a mild to moder-
ate hydroureteronephrosis was seen proximal to it on USG.
During the procedure a total of 4,500 shock waves, 80
shocks per min, at 21 kV (for each wave) in one session
were applied using an electrohydraulic lithotripter (PCK,
Ankara, Turkey).
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Both hematological and biochemical parameters were all
within normal limits prior to the SWL procedure. Urine
analysis demonstrated 2–3 erythrocytes and 4–5 white
blood cells per high power Weld and urine culture was
found to be sterile. Twenty-four hours after the SWL proce-
dure, the patient visited the same center because of moder-
ate colic pain attacks localized in her right upper abdomen.
The pain was thought to be due to a common complication
of SWL and no speciWc radiological evaluation was done.
The patient was prescribed an analgesic and was scheduled
for a follow-up appointment. During 2 weeks after SWL, in
her history she stated that she had occasional colicky Xank
pain attacks, presumably due to passing gravel that she did
not notice. Since the analgesic did not relieve the pain and
the pain attacks became worse and she had fever, the
patient sought help from our hospital. Physical examination
of the patient in our department revealed an evident tender-
ness in her right upper abdomen and a KUB Wlm demon-
strated a 5 £ 4 mm radio-opacity in her right lower ureter
at the level of the spina ischiadica. In addition to the pres-
ence of a large anechogenic retroperitoneal collection on
sonographic examination, computed tomography showed a
large retroperitoneal Xuid collection behind the right kidney
and hydronephrosis characterized by an evident hypodens
(Fig. 1). Although laboratory examinations did show an
elevated white blood cell count (21,000/�l), urine analysis
and other biochemical parameters were all within normal
limits and urine culture was sterile. Since intravenous urog-
raphy (IVU) was not feasible due to the occurrence of mas-
sive intestinal gas in the aVected area, retrograde
pyelography (RGP) was done under local anesthesia. RGP
assessment showed that the middle and distal portions of
the ureter were intact; a 5 £ 4 mm stone was located in the
distal ureter, and contrast medium leakage was present
from the ureter at the level of L4 transverse process. The
leakage was so extensive that no contrast medium was able
to get into the pelvis; thus it was not possible to further
visualize the proximal ureter and right renal pelvis. To
bypass the perforation and conWne contrast medium in the
upper ureter and pelvis to visualize the proximal ureter and
right renal pelvis, a 10F pigtail percutaneous nephrostomy
catheter was placed into the renal pelvis; in addition, a 14F
Malecot catheter was placed into the retroperitoneal space
to drain the Xuid collection. Through the Malecot catheter,
800 cc purulent urine was drained. The urine was cultured
and found to be Escherichia coli positive. Subsequently,
antegrade pyelography (AGP) performed through the neph-
rostomy catheter showed that except for the leakage point
the rest of the upper ureter and pelvis were intact and con-
trast medium leakage was present from the ureter at the L4
transverse process level (Fig. 2). The nephrostomy catheter
drainage was 1,000–1,500 ml per day throughout treatment
and Malecot catheter drainage was present for the Wrst 48 h

but not thereafter. Even though there was no need for a
Malecot catheter after 48 h, we kept the catheter in place
for 3 weeks for potential future leakages and to prevent a
second catheterization. An AGP was repeated after 3 weeks
and there was no leakage from the ureter (Fig. 3). More-
over, the 5 £ 4 mm stone in the distal ureter was disinte-
grated using a pneumatic lithotripter and removed
ureteroscopically by forceps, and the day after the ureteros-
copy the nephrostomy catheter and the Malecot drain were
removed. Since the retroperitoneal Xuid was infected and
super-imposed pyelonephritis and re-infection from bacte-
rial colonization around the catheters were suspected, the
patient was given ciproXoxacin at a 1,000 mg daily dose for
3 weeks. The 6 and 12 months follow-up IVU showed a
functioning right kidney with normal appearance of the ure-
ter without any stricture formation.

Fig. 1 Large retroperitoneal Xuid collection behind the right kidney.
CT section shows that the right kidney is hydronephrotic

Fig. 2 Antegrade pyelography shows extravasation of contrast media
from the ureter (prone position). NC Nephrostomy catheter, RD retro-
peritoneal drain, UE extravasation of contrast media from the ureter.
** The site of perforation of the ureteral wall
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Discussion

SWL has remained the preferred method of treatment for
urinary stones since its introduction in 1980 because it
oVers non-invasive treatment of most renal and ureteral cal-
culi. Complications related to the passage of fragmented
particles include ureteral colic, obstruction and urosepsis.
Ureteral obstruction, seen in 3% of cases, occurs due to the
presence of a solitary fragment that is large enough to block
the ureteral passage. Stone fragments often pass spontane-
ously and no intervention is required in most cases [8].
However, in rare cases, some major morphologic complica-
tions, including damage to the renal unit and surrounding
tissues, can occur in less than 1% of patients who are
treated with SWL. These complications are important in
that they can associate with retroperitoneal infection and
severe damage to organs [4, 9, 10], and in turn can necessi-
tate auxiliary procedures or open surgery for deWnitive
treatment [2, 3, 5, 11].

There have been several urinoma cases reported in the
literature after SWL but none of them has resulted from
perforation of the ureter [6, 7, 12]. Oguzulgen et al. [6]
reported an urinothorax case as a complication of SWL
treatment but they failed to mention the source of it; in their
study it is not known if the source of urine leakage was in
the kidney or ureter. Moreover, the reported urinomas are
shown to arise from perforation of the renal parenchyma or
pelvis after SWL therapy [7, 12]. Our literature search did
not reveal any urinoma case resulting from a perforated

ureter as a complication of SWL. It appears that retroperito-
neal urinoma resulting from perforation of the upper ureter
during or following SWL treatment has not been reported
in the English literature; therefore, our case might be the
Wrst one reported.

What led to the perforation of the ureter in our case is
not clear but we think the shock wave number, increased
intraureteric pressure, inXamed ureteral wall and impacted
stone might be the potential factors. There is no consensus
on the maximal number of shock waves that can be deliv-
ered at each session and the maximal number depends on
the type of lithotripter and the shock wave power used [13].
For instance, the maximum number is 3,500 shock waves
for electrohydraulic lithotripter and 5,000 shock waves for
piezoelectric lithotripter [14]. The higher number of shock
waves (4,500) used in the present case seems to be exces-
sive and might be one of the potential factors leading to
ureter perforation. In addition, the presence of infected
urine proximal to the stone might also yield to weakening
of the ureteral wall by causing inXammation which may
ease and accelerate the likelihood of morphologic side
eVects after shock wave application. Another factor that
could exacerbate the ureter perforation may be the
increased pressure in the collecting system. Although we
did not measure the intrapelvic and intraureteric pressures,
acute ureteral obstruction is known to increase intraureteric
pressure (by up to 80 mmHg) and the frequency of peristal-
tic activity (by over 20/min) [15]. The increase in intraure-
teric pressure caused by incomplete obstruction due to
stone fragments after the SWL procedure might also
worsen the eVect of shock waves.

Spontaneous ureteral rupture due to urolithiasis is a very
rare event and it is possible that an impacted stone in the
presence of infection could damage the adjacent ureteral
wall by causing ureteritis and consequently perforation into
the retroperitoneal area [16, 17]. In the present case, the
USG examination that had been performed at a previous
medical center before the SWL procedure had shown no
Xuid collection in the retroperitoneal area. Thus, the uri-
noma detected after the SWL procedure could not be the
result of simple complete urinary tract obstruction leading
to spontaneous rupture. In our case, the presence of infec-
tion proximal to the stone, which was possibly impacted
and infected, could cause ureteritis which in turn could
damage the adjacent ureteral wall and aggravated the eVect
of shock waves on the ureteral wall.

Several factors, including stone composition, size,
impaction, and stone-induced hydronephrosis, limit the
success rate of SWL for ureteral stones [18]. The eVect of
the degree of hydronephrosis on the eVectiveness of SWL
is not clear. Ureteral calculi in severely obstructed systems
are often considered a contraindication to in situ SWL [19].
By contrast, El-Assmy et al. [20, 21] showed that relieving

Fig. 3 Antegrade pyelography shows no extravasation from the ureter
after 3 weeks (prone position). ** Healing site of the ureteral wall that
was previously perforated
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hydronephrosis using stents prior to SWL provides no
advantage for the SWL success rate in severe cases. The
patient had mild to moderate hydronephrosis but the physi-
cians who applied the SWL did not employ JJ stents or
percutaneous nephrostomy catheters to alleviate hydro-
nephrosis, since its usefulness is controversial.

The majority of patients with ureteral rupture can be
treated without major surgical intervention and complica-
tions requiring major surgical intervention after SWL are
rare. Nevertheless, potential ureter perforation appears to
be possible, particularly if a high number of shock waves is
used; therefore, the current case suggests that the presence
of persistent pain, especially in patients bearing infected
stones, after SWL therapy should prompt the physician to
consider potential major complications.
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