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Extracorporeal shock wave lithotripsy for bilateral renal 
stones: A case report with serious complications that could 
be avoided
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Case Report

INTRODUCTION

Extracorporeal shock wave lithotripsy  (ESWL) is a 
noninvasive modality for the treatment of  urinary tract 
calculi when it is appropriately indicated. With the recent 
advances in its technology, the side effects of  ESWL have 
been minimized.[1]

In the presence of  normal contralateral kidney, common 
adverse effects, such as hematuria, renal colic, and perirenal 
hematoma, can be treated in most of  the cases with 
conservative management.

However, performing ESWL for bilateral stones 
simultaneously carries serious complications such 

as bilateral obstruction and acute renal injury  (ARI). 
Steinstrasse is another rare complication (4%), and seldom 
is reported, causing anuria or bilateral obstruction.[2]

Bierkens et  al.[3] and Kumar et  al.[4] do not recommend 
routine ureteric stenting before ESWL for solitary kidney; 
however, Karalezli et  al.[5] and Ishii et  al.[6] support its 
insertion.

We present a rare but serious complications post bilateral 
simultaneous ESWL. Our case was a healthy young 
patient who had bilateral renal stones, developed bilateral 
steinstrasse and ARI. We aimed to alert the urologists 

22-year-old male patient with irrelevant medical history presented with bilateral renal stones; multiple stones 
in right renal pelvis measured 10, 11, and 11mm and another one on the left side measured 12mm. Extra 
corporeal shock wave lithotripsy (ESWL) was done first on the left side, but after 400 shocks and total energy 
of 20 Storez Medical Lithotripsy Index only, the stone wasn’t visible. Then, the operator switched to the right 
side and a he completed the session. A day after, the patient presented with bilateral renal colic, gradual 
rising of renal function and imaging showed bilateral steinstrasse with bilateral hydroureteronephrosis. 
Patient was managed with insertion of bilateral ureteric stents and had another session of ESWL on the 
right side. We concluded that bilateral simultaneous ESWL for bilateral renal stones doesn’t affect the renal 
function on the long-term outcome, but still carries the risk of bilateral obstruction and acute renal injury.
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regarding these serious complications because we feel 
that such complications could be avoided if  we took the 
necessary precautions.

THE CASE REPORT

A 22‑year‑old male  patient who presented with bilateral 
flank pain, greater on the left side. He had no medical 
diseases and with irrelevant surgical history. Routine 
laboratory investigations were done which revealed 
microscopic hematuria and normal renal function 
(70 mmol/dl). Plain X‑ray showed bilateral multiple 
radiopaque shadows on both kidney regions [Figure 1].

Ultrasonography and computed tomography  (CT) scan 
showed bilateral renal stones. Multiple stones in the right renal 
pelvis measured 10, 11, and 11 mm, another one on the left 
side measured 12 mm, and no ureteric stones. The patient was 
given the ESWL patient education form at the urology clinic.

He attended the procedure day fasting, vital signs were 
checked, and the laboratory workup was reviewed. He 
was consented for ESWL on the left side, which was 
more symptomatic and had a single stone. In the supine 
position, stone localization was done by fluoroscopy, 
and we used parenteral tramadol 100 mg on starting the 
session. The standard preparation for ESWL was followed, 
and  Lithotriptor Storz SLK machine (STORZ MEDICAL, 
Tägerwilen, Switzerland) was used.

After 400 shocks and 20 Storz Medical Lithotripsy 
Index (SMLI) only, the stone was not visible. Because the 
operator did not expect fragmentation of  the stone on this 
low power, and he thought that it probably escaped to the 
kidney, he switched to the right side, and the patient agreed. 
At that time, the operator did not counsel the patient on 

Figure 1: Plain X‑ray of the abdomen (KUB) showing bilateral multiple 
radiopaque renal calculi, more in the right side

the possible major side effects, such as anuria, or the need 
for ureteric stenting. A complete session was given to the 
right kidney, 3000 shocks, 70% power, rate of  60/min, and 
SMLI of  180. Signs of  fragmentations were noticed at the 
end of  the session.

At the end of  the session, the patient was monitored 
for 30  min in the treatment room and was given the 
postprocedural recommendations. The patient was given 
a routine follow up appointment 2 weeks later at urology 
clinic but was instructed to attend immediately in the 
presence of  one of  more of  the alarming symptoms: 
significant hematuria, anuria, high fever, or severe flank 
pain.

The patient presented 24  h after the procedure to the 
emergency room with severe renal colic bilaterally 
with normal renal function (100 mmol/dl), and he was 
admitted for pain control. The next day, abdominal 
X‑ray revealed bilateral steinstrasse with remaining renal 
stones [Figure 2]. CT scan revealed multiple fragmented 
stones in the right kidney, one single stone in the left 
kidney, and bilateral multiple small stones occupying distal 
ureters on both sides (bilateral steinstrasse) [Figure 3]. We 
decided for bilateral drainage when serum creatinine rose 
to 250 mmol/l on the 2nd day. Under general anesthesia, 
cystoscopic insertion of  the ordinary guidewire on the left 
side was stopped on the level of  the pelvic ureter [Figure 4]. 
With the help of  the pediatric ureteroscopy, hydrophilic 
guidewire passed with insertion of  5/24 double J  (DJ) 
stent. Retrograde pyelography showed moderate 
hydroureteronephrosis. The same procedure was repeated 
on the right side. Postoperatively, the patient had good 
urine output, and the renal function returned nearly to 
the normal level.

Figure 2: Plain X‑ray of the abdomen (KUB) showing bilateral multiple 
small calculi in the lower pelvic part of both ureters (steinstrasse)
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With high fluid intake, most of  the small fragments in 
ureters passed, and the patient had one session of  ESWL 
on the right side on multiple fragmented stones. The 
ureteric stents were removed under local anesthesia with 
flexible cystoscope.

DISCUSSION

We presented a 22‑year‑old healthy, young male with bilateral 
renal stones who developed bilateral steinstrasse and ARI 
as a rare complication of  postbilateral simultaneous ESWL. 
He was managed by bilateral insertion of  DJ stents with 
recovery of  the renal function.

With the recent advances in lithotripsy technology, a better 
understanding of  its physics, and with more experience, the 
associated adverse effects have been minimized.

Routine minor complications of  ESWL such as red 
discoloration of  urine and renal colic can be managed 
conservatively. Furthermore, small perirenal hematoma 
resolves spontaneously.[1] However, performing ESWL 
on a solitary kidney or simultaneous bilateral renal stones 
carries more risks: deterioration of  the renal function, ARI, 
bilateral obstruction, and anuria – the matter which drove 
the investigators for more studies.

Regarding the effect of  renal function, El‑Assmy 
et al.[7] studied the effect of  ESWL on the renal function 
in 156 patients with solitary kidney. They concluded only 
a small number of  complications and insufficient effect 
on renal function. However, the long‑term follow‑up 
confirmed that ESWL is not only effective but also safe in 
the long‑term follow‑up. Similar results were mentioned by 
Zanetti et al.[8] in 52 patients and Sarica et al.[9] in 43 patients.

The matter was not only investigated in solitary kidney but 
also in bilateral ESWL. Pienkny and Streem[10] reported no 
clinically approved difference in the long‑term effect on the 
renal function if  bilateral renal calculi treated with ESWL 
in a simultaneous versus staged fashion. In accordance with 
Peinkny and Streem, our case had bilateral renal stones, and 
we did simultaneous sessions on both sides.

Ureteric obstruction still matters. Either routine ureteric 
stenting could lower the complications post‑ESWL and is 
a matter of  debate in the literature.

Ishii et  al. recommended pretreatment ureteral stenting 
with solitary kidney in 17  patients with sole kidney or 
solitary functioning kidneys. Similarly, Karalezli et  al.[5] 
inserted DJ stents in 22 solitary kidney before ESWL with 
no steinstrasse. Furthermore, Vuksanovic et al.[11] put stent 
for 26 out of  38 patients.

Kumar et  al.[4] shocked 23 renal stones in 16 solitary 
functioning kidney and concluded that ESWL is safe 
without prophylactic stents in properly selected and 
closely monitored patients. Avoiding stent decreases costs, 
duration of  treatment, and stent‑related morbidity without 
unduly compromising safety. Furthermore, similar results 
were reported by Bierkens et al.[3] We did not put a stent in 
before ESWL session.

Because our patient had bilateral steinstrasse, which seldom 
is reported, we concluded this based on the literature.

On a large series of  4634 patients, steinstrasse developed 
in 184  patients  (4%), with a very few cases developing 
anuria (4/184 = 0.02%). The authors mentioned that the 
stone size (>2 cm) and high power (>22 Kv) are the main 
risk factors for steinstrasse formation.[2]

Figure 4: Intraoperative fluoroscopy image that showed failure of the 
guidewire to pass at the level of the steinstrasse

Figure  3: Noncontrast spiral computed tomography of the 
abdomen confirmed bilateral steinstrasse with subsequent bilateral 
hydroureteronephrosis
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Al‑Awadi et al., in a randomized clinical trial, reported that 
DJ stent insertion lowers the incidence of  steinstrasse 
(6% vs. 23%, P = 0.05), but the stone size is the major 
determinant, being 2.6% and 56% for stone burden of  
1.5–2 cm and 3–3.5 cm, respectively (P < 0.001).[12]

Our patient had a stone of  12 mm on the left side, and he 
took only 400 shocks, and SMLI of  20, so probably the 
stone composition had a role. On the right side, the stone 
burden exceeded 3 cm, which could be a factor, and this 
session was completed.

Although not common, anuria and ARI are possible 
complications of  bilateral simultaneous ESWL, with few 
case reports in literature. Tuteja et al.[13] reported a case 
of  anuria and renal failure from massive bilateral renal 
hematoma following bilateral ESWL that was managed by 
abdominal exploration. One among five cases with anuria 
which required percutaneous nephrostomy insertion, 
reported by Numa et al. and Vuksanovic et al.,[11] 4/34 (10%) 
had anuria after ESWL for solitary kidney.

We aimed on our report to alert the urologists by these 
major complications to be avoided in the future. Although 
the stone on the left side received only 20 SMLI and the 
operator did not expect fragmentation by this low energy, 
it happened. Furthermore, if  bilateral ESWL would be 
chosen, it was better to insert a stent at least on the right 
side because it carried large stone burden. Taking these 
necessary precautions keeps the patient’s safety and gives 
a better outcome.

CONCLUSION

Bilateral simultaneous ESWL for bilateral renal stones 
does not affect the renal function in the long‑term 
outcome but still carries the risk of  bilateral steinstrasse, 
bilateral obstruction, and ARI. These major complications 
could be avoided on taking the necessary precautions 
with at least unilateral stenting for patient’s safety and 
better outcome.
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