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ABSTRACT
A renal artery pseudoaneurysm (RAP) is created by high-pressure blood passing from a lacerated artery into
the renal parenchyma. It has been reported to occur after trauma, renal biopsy, percutaneous nephrostomy,
percutaneous nephrolithotomy (PCNL), and open or laparoscopic partial nephrectomy. The incidence of this rare,
potentially life-threatening complication is likely to increase with the increasing popularity of endoscopic renal
procedures. We present a case of a 60-year-old male who received PCNL for a calculus in the lower calyx of the
left kidney. Twenty days after the PCNL, the patient was readmitted due to severe gross hematuria and clot
retention. Angiography revealed a pseudoaneurysm arising from the interlobar artery of the lower pole. RAP is
often difficult to diagnose and requires a high index of suspicion. We successfully performed coil angiographic
embolization, which is considered the most appropriate treatment. Other treatment options are discussed.
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INTRODUCTION
A renal artery pseudoaneurysm (RAP) is created by highpressure blood passing from a lacerated artery into the renal
parenchyma [1]. RAP has been reported to occur after trauma,
renal biopsy, percutaneous nephrostomy, percutaneous
nephrolithotomy (PCNL), and open or laparoscopic partial
nephrectomy (LPN) [2]. Percutaneous renal procedures could
lead to renovascular injuries such as a hematoma, arteriovenous
fistula, or pseudoaneurysm. El-Nahas et al [3] reported that
patients with renal stones amenable to PCNL were the most at
risk for severe bleeding if they had an upper caliceal puncture
or multiple punctures, a solitary kidney, staghorn stone, or an
inexperienced surgeon.
The reported incidence of a RAP following PCNL is 0.6% to 1%
[4]. It is usually assessed by renal angiography. Pseudoaneurysms
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following PCNL are typically small and have a low pressure.
Clinicians should always bear in mind that a patient with a
history of minimally invasive intervention may have a RAP,
which might be misdiagnosed as a mass, malignancy, or similar
disease; a radiologic work-up should be scheduled [5].
To the best of our knowledge, RAP after PCNL has been
reported in only a few cases [1,6-8]. However, with the
popularity of PCNL and other renal endoscopic procedures,
the incidence of this rare complication is likely to increase.
We present a case of a intrarenal pseudoaneurysm after PCNL
and review the literature about this rare but life-threatening
complication.

CASE REPORT
A 50-year-old male with hypertension presented with a
persistent left flank pain. Ultrasonography and intravenous
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Figure 1. Angiogram showing the pseudoaneurism in the
lower caliceal artery of the left kidney.

Figure 2. Angiogram showing the location of the coil in
the lower caliceal artery of the left kidney.
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urography (IVU) showed a 2.5 cm calculus in the lower calyx of
the left kidney. Extracorporeal shock wave lithotripsy failed to
fragment the left renal stone; therefore, the patient underwent
PCNL in the supine position. The procedure was uneventful and
the patient was discharged on the second postoperative day.

show further opacification of the pseudoaneurysm at the end
of the procedure (Figure 3; Figure 4). Three days after coil
angiographic embolization, the patient was discharged from

Twenty days after the PCNL, the patient was readmitted due
to severe gross hematuria and clot retention. Bleeding and
coagulation parameters were within the reference ranges
preoperatively. The patient was resuscitated with intravenous
fluids and blood transfusion. He had 3 additional episodes of
severe hematuria with clots, despite conservative management.
The urine was clear between the hematuria episodes. Ultrasound
and computed tomography scans showed clots in the urinary
tract without significant collection in the retroperitoneal space.
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Figure 3. Angiogram showing the obstacle artery after
angioembolization.

Because the episodes of gross hematuria recurred several
times during the conservative management, changed the
hemodynamic parameters, and decreased the hemoglobin
level to below 10 mg/dL , the patient underwent angiography.
This procedure revealed a pseudoaneurysm arising from the
interlobar artery of the lower pole (Figure 1). We decided to
perform coil angiographic embolization. After a right femoral
approach under fluoroscopic control, selective catheterization
into the inferior pole segmental artery was achieved. The coil
was placed under fluoroscopic control to prevent reflux into
the renal segmental artery (Figure 2). Angiography did not
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Figure 4. X-ray showing the coil in the kidney-ureterbladder area after angioembolization.
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Srivastava et al [1] studied 1854 patients that received PCNL.
They reported that of 23 vascular lesions, 22 cases involved the
renal vasculature and 1 lesion involved the lumbar artery, which
was incidentally diagnosed on renal angiogram. These patients
had severe hematuria [1]. Richstone et al [7] reported that
major hemorrhage requiring intervention after percutaneous
renal surgery is uncommon.
The most common angiographic finding associated with
hemorrhage is arterial pseudoaneurysm. In 95% of cases,
angiography reveals a demonstrable and treatable etiology.
This strongly supports the first-line use of angiography for
intractable bleeding in this setting. RAP may need angiographic
evaluation and embolization in 0.3% to 1.4% of the cases [1,6].

the hospital without hematuria.

DISCUSSION

Selective angiographic embolization is the treatment of choice
for most patients with RAP [2]. However, the treatment differs
according to patient presentation, ranging from conservative
management to angioinfarction [5]. Endourologists should
be aware of the clinical course and risk factors for RAP to
make an appropriate diagnosis and treatment plan. Although
embolization has a great success rate, it may still fail and loss
of kidney function could be the end result. Successive attempts
with embolization should stop bleeding, but kidney failure may
be inevitable. In such cases, misdiagnosis and overtreatment
should also be avoided [5]. Coil embolization supplemented
with Gelfoam pledgets (Pfizer; New York, NY, USA) is a safe
and effective method of controlling the bleeding, provided
that any spinal nerve branches are identified and avoided [10].
For the present patient, hemorrhage due to RAP occurred after
a successful and uneventful PCNL. The patient was diagnosed
and treated appropriately. The localization of RAP was at
the level of the interlobar artery and 1 session of selective
angioembolization was done successfully.

Renal artery pseudoaneurysms are an important complication
of minimally invasive surgery and their occurrence is expected
to increase as these procedures become more common [2].
Michel et al [8] reported that urologists must consider a
number of factors when planning or performing PCNL to avoid
the complications associated with endourologic percutaneous
procedures and to ensure optimum outcomes for patients.
Therefore, training and experience of the urologist are critical,
as is careful patient selection, accurate positioning, and use of
the best available instruments.

CONCLUSIONS

Asymptomatic RAP after percutaneous procedures may be
diagnosed incidentally or remain undiagnosed and resolve
spontaneously [5]. Transfusion after percutaneous stone
surgery is necessary in 1% to 23% of the cases [9]. Sometimes,
RAP can present with gross hematuria and clot retention.
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