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Introduction: Subcapsular renal hematoma after ureterorenoscopy using a holmium

yttrium-aluminum-garnet laser is a rare complication. We experienced a case of

subcapsular hematoma after ureterorenoscopy.

Case presentation: The patient was a 56-year-old man with a history of hypertension

and coronary vasospastic angina, and he was taking antiplatelet drugs. He had the

middle and lower calyx stones measured 36 mm in diameter of the right kidney. We

performed ureterorenoscopy, which was completed about 2 h without intraoperative

complications. We could not remove the stone completely. After the surgery, the patient

developed a fever and complained of right back pain. Computed tomography showed

several residual stones formed a stone street, obstructing the stent and resulting in

grade 3 hydronephrosis. Furthermore, the right subcapsular renal hematoma infection

had detected. Percutaneous hematoma drainage and percutaneous nephrostomy were

performed.

Conclusion: Subcapsular renal hematoma after ureterorenoscopy is an uncommon

complication but should be kept in mind.
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Keynote message

Subcapsular renal hematoma after URS using a Ho-YAG laser is a rare complication. If
patients develop a fever or complain of back pain after URS, subcapsular hematoma should
be considered.

Introduction

Currently, URS is the standard treatment for ureteral stones and renal stones measuring
≤2 cm. Transurethral surgery is associated with few serious complications and is reliable
regarding crushing stones. Therefore, URS is performed in many institutions as a routine clin-
ical practice in urology. We experienced a case of subcapsular hematoma after URS, which is
a known serious complication after ESWL1 but a very rare complication after URS.

Case presentation

A 56-year-old male patient was admitted to our hospital because of a right renal stone, with
no stone-related symptoms. CT revealed the middle and lower calyx stones, without
hydronephrosis (Fig. 1). He had a history of treatment for renal stone and had been in a
stone-free status for a while.

Because he had developed coronary spasmodic angina as a postoperative complication of
the previous percutaneous lithotripsy, we decided to perform URS without cessation of anti-
platelets in multiple sessions, if necessary. The stone was found to grow further and extend
into the renal pelvis (Fig. 2). The renal pelvic stone was crushed with a Ho-YAG laser under
an 8.4-Fr. flexible ureteroscopy through a 12/14-Fr. ureteral access sheath. We retrieved some
fragments, but the others remained in-situ because of the limitation of operation time. A 6-Fr.
26-cm double pig-tail ureteral stent was placed in the right ureter. The operation time was 2 h
and 8 min.
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The patient developed a fever and right back pain on
POD 1. Blood testing showed persistent leukocytosis and
elevated CRP. Therefore, contrast-enhanced CT was per-
formed on POD 5, and a subcapsular renal hematoma and
grade 3 hydronephrosis were observed. There was no active
bleeding; however, an infected hematoma was suspected
(Fig. 3). Several residual stones formed a stone street in the
mid-ureter, obstructing the stent and resulting in
hydronephrosis. CT-guided percutaneous drainage was per-
formed on POD 9 because the infection persisted despite
antibiotic treatment. After drainage, the patient’s fever, back
pain, and leukocytosis and elevated CRP improved rapidly,
but not completely. Therefore, percutaneous nephrostomy
was performed on POD 12. Thereafter, his fever disap-
peared, and blood testing showed normal. He was dis-
charged on POD 19. During the postoperative course, the
patient had never developed coronary heart disease. One
month later, all residual stones were removed by ECIRS.
All these procedures were performed with cessation of the
antiplatelets.

Discussion

Today, URS becomes a safe and effective method owing
to the advances in devices. Common complications of URS
are infection, hematuria, ureteral perforation, ureteral steno-
sis, and mucosal damage. Overall incidence of complica-
tions after URS is 9–25%, and most complications are

minor and do not require intervention.2 Subcapsular renal
hematoma is a well-known complication of ESWL but
occurs rarely after URS. Several cases have been reported
(Table 1). Bansal et al.3 reported the first case of subcap-
sular renal hematoma after URS in 2010, and the current
incidence is 0.15–0.4%.4–6 The most common symptom is
back pain, fever and dizziness owing to anemia. In cases
of postoperative presentation of such symptoms, subcapsu-
lar renal hematoma should be considered as a differential
diagnosis. Ultrasonography is the easiest way of diagnosis
and should be performed first, followed by the confirma-
tion with CT.

The mechanism by which subcapsular renal hematoma
develops after URS has not been clarified. Wei et al.4

reported that underlying diseases, such as hypertension, dia-
betes, and urinary tract infections, are important factors.
Bai et al.6 reported that stone size, degree of preoperative
hydronephrosis, increased operation time, and higher perfu-
sion pressure during water irrigation are closely related to
the formation of subcapsular hematoma. In a recent report,
the authors hypothesized that manipulating a guidewire or
increased renal pelvic pressure during water irrigation can
injure the pelvicalyceal system.3 A possible explanation is
that increased renal pelvic pressure could cause an increase
in renal venous pressure, which might induce subcapsular
bleeding. Furthermore, high renal pelvic pressure could
cause rupture of the renal pelvic fornix, which is the
weakest area, anatomically, leading to hematoma formation

Fig. 1 CT showing right middle and lower calyx stones (the longest diameter: 36 mm, the average CT value: 798 Hounsfield unit).

282 © 2022 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association.

N HARADA ET AL.



with separation of the renal capsule and renal parench-
yma.3

In our hospital, the perfusion pressure is usually set to 80–
100 mmHg using a manually inflatable pressure bag, and the
pressure may be temporarily increased to 150 mmHg in
cases of poor visualization. To reduce the pressure in the
renal pelvis, a ureteral access sheath is inserted when using a
flexible ureteroscope. During the present surgery, there was
only minimal mucosal damage or bleeding. The drainage
from the access sheath was good. The surgery was completed
in about 2 h. However, in cases of poor visualization due to

sandy stone fragments, the perfusion pressure was temporar-
ily increased. Therefore, this temporal increase in perfusion
pressure might be one of the causes of subcapsular hema-
toma. Moreover, postoperative hydronephrosis caused by the
stone street could more directly lead to an increased pressure
in the renal pelvis. Furthermore, the patient had multiple risk
factors such as hypertension, urinary tract infection, and anti-
platelet drug use.

Conservative treatment is generally selected for a subcap-
sular renal hematoma. However, percutaneous drainage, vas-
cular embolization, or open surgery can be performed,

Fig. 2 Retrograde pyelography showing that the stone further grew into the renal pelvis (arrow).

Fig. 3 CT showing right hydronephrosis and a

subcapsular renal hematoma (arrow: stone street,

arrowhead: ureteral stent).
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depending on the degree of bleeding, underlying diseases,
and the presence of infection (Table 1).

Conclusion

Subcapsular renal hematoma after URS is a rare but severe
complication and should be considered if the patient com-
plained back pain after URS.
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Editorial Comment

Editorial Comment from Dr Kanno to subcapsular renal hematoma after
ureterorenoscopy

Retrograde intrarenal surgery using ureteroscopy for urinary
calculi has recently become the standard treatment, and the

indication is also expanding. However, there are some com-
plications specific to ureteroscopy, and in fact, perioperative
deaths have been reported.1,2 Therefore, it is essential that
urologists become familiar with the complications associated
with this operation.

Here, Harada et al. reported a case of subcapsular hema-
toma after ureteroscopic surgery for renal stones.3 This is a
very important report, and the clinical course appears to be

This is an open access article under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs License,
which permits use and distribution in any medium, provided
the original work is properly cited, the use is non-commercial
and no modifications or adaptations are made.
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