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Renal artery pseudoaneurysm
following holmium laser
diverticular neck incision for
calyceal diverticular stones: a
rare case report
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Background: Calyceal diverticulum (CD) is a rare congenital anomaly that
predisposes patients to stone formation due to impaired urinary drainage.
Flexible ureteroscopy with holmium laser incision of the diverticular neck
followed by holmium laser lithotripsy for the associated calculi, particularly
when combined with a suction-assisted ureteral access sheath, is a favored
minimally invasive approach for managing calyceal diverticular stones. While
generally safe, vascular complications are exceptionally rare and potentially
life-threatening.

Case presentation: We report a rare case involving a 29-year-old man with an
upper pole calyceal diverticular stone, who underwent successful fURSL with
laser incision of the diverticular neck and complete stone clearance using a
suction-assisted access sheath. Five days postoperatively, the patient
presented with gross hematuria and flank pain. Conservative management
failed, and angiography identified a pseudoaneurysm in an upper-pole branch
of the left renal artery. Transcatheter arterial embolization (TAE) was
performed, leading to complete resolution of the pseudoaneurysm
and bleeding.

Conclusion: This case highlights a rare but serious vascular complication of
fURSL in patients with narrow neck calyceal diverticula. Surgeons should be
aware of the risks of vascular trauma and consider early angiographic
evaluation in the setting of delayed hematuria.

KEYWORDS
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Introduction

Calyceal diverticulum is a rare congenital anomaly characterized by an outpouching
of the renal collecting system into the renal parenchyma, which predisposes patients to
urinary stasis and subsequent stone formation (1). Most cases remain asymptomatic
and are discovered incidentally during imaging performed for unrelated indications
(2). However, the formation of calculi within a diverticulum may lead to clinical
symptoms such as flank pain, hematuria, or recurrent urinary tract infections, thereby
necessitating urological intervention (3).
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Flexible ureteroscopy with holmium:YAG laser lithotripsy
(fURSL) has emerged as a favored minimally invasive option for
managing calyceal diverticular calculi, alongside percutaneous or
laparoscopic approaches that may be considered in selected
cases (4, 5). The adjunctive use of suction-assisted ureteral
access sheaths can enhance intrarenal visualization and facilitate
efficient stone fragment clearance while maintaining low
intrarenal pressure (6). In anatomically challenging diverticula,
particularly those with a very narrow infundibulum, gaining
adequate access may require laser incision of the diverticular
neck. Access related maneuvers such as laser incision or dilation
may bring the operative field closer to small arterial branches
and may introduce a small but potential risk of vascular injury.

Here, we present a rare case involving a young male with a
calyceal diverticular stone who underwent flexible ureteroscopy
with holmium laser lithotripsy and adjunctive laser incision of
the diverticular neck. Although the procedure achieved complete
stone clearance, the patient later developed delayed hematuria
due to a renal artery pseudoaneurysm, which ultimately required
selective transcatheter arterial embolization. This case highlights
both the therapeutic success and the potential vascular risks
associated with managing stones located within anatomically
narrow diverticula.

This case underscores that although suction-assisted fURSL is
generally effective and well-tolerated in the treatment of calyceal
diverticular stones, clinicians should remain vigilant for rare yet
potentially serious vascular

complications, including the

development of renal artery pseudoaneurysm.

Case presentation

A 29-year-old male patient was referred after a renal stone was
health
examination. A renal ultrasound first revealed a suspicious

incidentally detected during his annual routine
echogenic focus suggestive of a calculus in the left kidney, which
further

computed tomography (CT) confirmed a hyperdense calculus

prompted evaluation.  Subsequent  non-contrast
measuring approximately 1.5cmx1.0cm located within an
upper pole calyceal diverticulum of the left kidney (Figure 1,
Supplementary Video 1). Although asymptomatic at the time of
diagnosis, the patient elected to proceed with definitive
endoscopic management after counseling about the stone
characteristics and treatment options. He had no significant past
medical or surgical history relevant to stone disease or
urological conditions. Preoperative laboratory tests and imaging,
including renal function and urine analysis, were unremarkable.

An initial left-sided double-] ureteral stent was placed to
facilitate passive ureteral dilation. Two weeks later, the patient
underwent flexible ureteroscopy with holmium:YAG laser
lithotripsy under general anesthesia. A 0.038-inch hydrophilic
guidewire was advanced to the renal pelvis, followed by
placement of an 11.5Fr suction-assisted ureteral access sheath to
maintain low intrarenal

pressure and enhance visibility.

Continuous saline irrigation was employed throughout

the procedure.
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Endoscopic inspection identified a narrow, approximately
2-mm opening of the diverticular neck located dorsally within
the upper-pole calyx. To allow entry, the diverticular neck was
incised at its visually thinnest portions, approximately at the 10
o’clock and 4 o’clock positions, using a holmium laser (1.0 ],
30 Hz). The incision was extended until the flexible ureteroscope
could be advanced smoothly into the diverticulum. Under direct
endoscopic visualization, the suction-assisted ureteral access
sheath was then guided across the incised neck and gently
into the

stone management.

advanced diverticulum, providing access for

Multiple intradiverticular stones ranging from 5 mm to 1 cm
were visualized. Laser lithotripsy was subsequently performed
with simultaneous fragment evacuation using the suction-
assisted sheath. After confirming complete stone clearance, a 6Fr
double-] stent was inserted. The total operative time was
approximately 30 min. No active intraoperative bleeding was
observed, and the patient was discharged on postoperative day 2
in stable condition.

On postoperative day 5, the patient presented to the
emergency department with acute onset left flank pain and gross
hematuria. Non-contrast CT revealed blood clots within both
the calyceal diverticulum and urinary bladder (Figure 2,
Supplementary Video 2). Initial vital signs were stable, and
hemoglobin levels remained within normal limits. Conservative
management was initiated, including strict bed rest and
continuous bladder irrigation. Intravenous antibiotics were
administered empirically due to the presence of gross hematuria
and the potential risk of urinary tract infection, although the
bladder

reduction in

patient was afebrile at presentation.  Serial

ultrasonography = demonstrated a gradual
intravesical clot burden.

On postoperative day 13, hematuria abruptly worsened
following ambulation. Bright red blood was observed in the
catheter drainage system, accompanied by intermittent
blockage. Manual bladder irrigation vyielded large blood
bladder

Despite these efforts, the patient experienced persistent

clots, and continuous irrigation was resumed.
hematuria and a progressive decline in hemoglobin over the
following 48 h.

A contrast-enhanced CT with renal vascular phase failed to
reveal definitive signs of active extravasation or pseudoaneurysm
(Supplementary Video 3). Given continued bleeding, on
postoperative day 15, selective digital subtraction angiography
was performed and revealed a pseudoaneurysm arising from an
branch of the left

Supplementary Video 4). Superselective transcatheter arterial

upper-pole renal artery (Figure 3,
embolization (TAE) was carried out using microcoils, resulting
in complete occlusion of the pseudoaneurysm.

Hematuria resolved completely within 24 h of embolization.

The patient remained hemodynamically stable and was
discharged after one week of observation, with no recurrence of
bleeding during a 3-month follow-up. The complete

chronological overview of diagnostic procedures, interventions,
and clinical outcomes is presented in the timeline (Table 1) for
clarity and reference.
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FIGURE 1
Preoperative CT imaging of calyceal diverticular calculus. (A) Coronal non-contrast CT image demonstrating a hyperdense calculus within an upper
pole calyceal diverticulum of the left kidney. (B) Sagittal CT reconstruction showing the same diverticular stone in the upper-pole region.

FIGURE 2
Postoperative CT showing blood clot formation. (A) Coronal non-contrast CT image revealing a hyperdense blood clot within the left upper pole
calyceal diverticulum. (B) Coronal CT image showing a large intravesical blood clot occupying the bladder, with an indwelling ureteral stent
visible in situ.

Discussion

CD is often a congenital outpouching of the pelvicalyceal
system into the renal parenchyma that may maintain a narrow
channel of communication with the collecting system at the
calyx or renal pelvis, and is predisposed to stone formation due
to urinary stasis. Surgical management is often challenging due
to the narrow diverticular neck, which restricts access and
visualization. For calculi smaller than 1.5 cm, fURSL is widely
regarded as a first-line minimally invasive option (7). However,
a narrow diverticular neck often results in limited scope access
and therefore necessitates adjunctive measures, such as laser
incision of the diverticular neck (3, 8). Once access is achieved,
suction-assisted ureteral access sheaths can further improve
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intrarenal visibility, facilitate efficient fragment evacuation, and
help maintain low intrarenal pressure during stone clearance (6).
While these methods enhance stone clearance, they may also
increase the risk of parenchymal or vascular injury due to
thermal or mechanical trauma.

In our case, the most plausible mechanism involves thermal
injury from holmium laser incision of a very narrow
diverticular neck located within a thin parenchymal area.
Delayed renal pseudoaneurysm following laser lithotripsy has
been reported in prior studies (9, 10), and the absence of
intraoperative bleeding with subsequent delayed hematuria in
our patient aligns with a thermally induced mural injury that
initially remains sealed but progresses to focal arterial
weakening and rupture.
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FIGURE 3
Renal angiography before and after embolization. (A) Pre-embolization digital subtraction angiogram (DSA) showing a pseudoaneurysm arising from
a branch of the left renal artery. (B) Post-embolization image confirming complete obliteration of the pseudoaneurysm, with preservation of the main
renal vasculature.

TABLE 1 Timeline of clinical events.

Date Event Description

January 8, Initial diagnosis of calyceal diverticular During a routine health check, non-contrast CT revealed a hyperdense calculus measuring approximately

2025 stone 1.5 cm x 1.0 cm within an upper pole calyceal diverticulum of the left kidney. The patient was asymptomatic at
that time and chose not to undergo any intervention initially. Surgical treatment was later pursued based on
personal preference.

May 7, 2025 | Left ureteral stent placement A left-sided 6Fr double-J stent was placed to facilitate passive ureteral dilation before fURSL. The procedure was
uneventful.

May 22, Flexible ureteroscopy with holmium laser | Stones in the calyceal diverticulum were completely fragmented and removed using a suction-assisted ureteral

2025 lithotripsy (fURSL) access sheath. A new 6Fr stent was reinserted. No bleeding observed.

May 27, Onset of gross hematuria The patient developed acute flank pain and hematuria on postoperative day 5. CT revealed intrarenal and

2025 bladder clots. Conservative management was initiated.

June 6, 2025 | Transcatheter arterial embolization (TAE) | Persistent bleeding prompted renal angiography, revealing a pseudoaneurysm in an upper-pole branch.
Superselective TAE was performed successfully, resolving hematuria.

In addition, after the incision, a ureteral access sheath was
advanced into the diverticulum under endoscopic guidance to
maximize stone clearance. This maneuver likely imposed blunt
expansion and traction forces on the incised diverticular neck
and its surrounding thin parenchymal tissue. Comparable
mechanical stress generated during tract dilation has been
suggested as a potential contributor to segmental arterial injury
nephrolithotomy (PCNL) (11), and the
mechanical dilation performed in our case could plausibly have

in percutaneous

generated similar stress on adjacent vascular structures.

Renal artery pseudoaneurysm is a recognized but rare
complication of endourological procedures, most commonly
following PCNL, with an incidence of 0.6%-1.0% (11). In
contrast, the occurrence of renal artery pseudoaneurysm
following fURSL is exceedingly uncommon, and previously
reported cases have typically been associated with prolonged
operative time, excessive laser energy use, or procedures
performed in anatomically complex kidneys such as malrotated
or duplex systems (9, 12-15).
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To the best of our knowledge, no prior report has described
delayed hemorrhage secondary to holmium laser incision of a
calyceal diverticular neck in combination with the use of a
suction-assisted ureteral access sheath. Although suction-assisted
access sheaths themselves are not known to directly cause
pseudoaneurysm, the combination of laser incision and
subsequent mechanical dilation within a thin parenchymal zone
may have contributed to delayed arterial wall disruption and
This highlights a

combined mechanism of vascular trauma, suggesting that both

pseudoaneurysm  formation. potential

laser incision within a thin parenchymal zone and subsequent
should be
with

advancement of a suction-assisted access sheath

performed with caution in diverticular stones
narrow infundibula.

The diagnosis of pseudoaneurysm requires a high index of
suspicion, particularly in patients presenting with delayed
hematuria following fURSL. While contrast-enhanced CT is a
useful non-invasive tool, it may fail to detect small or

intermittently bleeding lesions, as in our patient. In such cases,
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selective renal angiography remains the gold standard for both
diagnosis and treatment. TAE is safe, minimally invasive, and
offers definitive

management with preservation of renal

parenchyma and function.

Patient perspective

The patient initially decided against treatment because he was
asymptomatic and did not consider the stone problematic. After
learning more about the condition, he later chose to undergo
surgery. Following the unexpected bleeding, he expressed
surprise and some dissatisfaction that such a minimally invasive
procedure could lead to a serious complication. Nevertheless, he
appreciated the rapid response of the medical team and was
satisfied with his full recovery and preserved kidney function.

Conclusions

Flexible ureteroscopy with holmium laser lithotripsy remains a
safe and effective treatment for calyceal diverticular calculi.
Nevertheless, surgeons should exercise caution in anatomically
narrow diverticula, where excessive laser or suction use may
cause vascular trauma. Early

recognition and timely

angiographic management are essential for favorable outcomes.
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SUPPLEMENTARY VIDEO 1
Preoperative non-contrast CT scan showing a hyperdense calculus within
the left upper pole calyceal diverticulum.

SUPPLEMENTARY VIDEO 2

Postoperative day 5 (May 27, 2025) non-contrast CT scan demonstrating
hyperdense blood clots within the calyceal diverticuum and
urinary bladder.

SUPPLEMENTARY VIDEO 3

Postoperative day 13 (June 4, 2025) contrast-enhanced CT scan performed
during the evaluation of persistent hematuria, showing no obvious
extravasation or vascular abnormality.

SUPPLEMENTARY VIDEO 4

Postoperative day 15 (June 6, 2025) digital subtraction angiography (DSA)
revealing a pseudoaneurysm arising from an upper-pole branch of the left
renal artery, with successful superselective embolization.
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