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Abstract: Aneurysms are abnormalities in blood vessels that can be categorized as true aneurysms or pseudoan-
eurysms. Pseudoaneurysms occur when one or more layers of the blood vessel wall rupture, often as a result of
trauma or medical procedures, such as nephrolithotomy. This case study discusses a pseudoaneurysm of the lower
pole segmental artery of the kidney that developed after an open nephrolithotomy despite an avascular surgical
plan. The patient experienced intermittent gross hematuria, highlighting the potential complications associated with
renal surgeries. The diagnosis was challenging, necessitating a high suspicion index and imaging modalities such
as ultrasound, CT scans, and angiography. Treatment options varied from conservative management to angioem-
bolization, which is preferred for its minimally invasive nature and ability to preserve renal parenchyma. This study
aims to demonstrate that the risk of pseudoaneurysm should be considered even in an atrophic nephrolithotomy
performed without vascular invasion.
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Introduction

An aneurysm is a condition that often occurs
due to diseases or trauma to the vessel wall. It
can be categorized into two types: true aneu-
rysms and pseudoaneurysms [1]. A pseudoan-
eurysm results from the rupture of one or more
layers of the vascular wall, while an abnormal
dilation of the lumen of blood vessels charac-
terizes a true aneurysm. The critical difference
between a pseudoaneurysm and a true aneu-
rysm is that a true aneurysm involves all three
layers of the vessel wall. In contrast, a pseudo-
aneurysm encompasses fewer than three lay-
ers and often does not involve any vascular lay-
ers, surrounded by the surrounding fascia [2].

Pseudoaneurysm is a rare complication that
may occur following penetrating trauma, kid-
ney biopsy, percutaneous procedures, partial
nephrectomy, and, less commonly, blunt trau-
ma [1, 3]. Trauma or iatrogenic injuries are the
most common cause of pseudoaneurysms [1].

The incidence of pseudoaneurysms after mini-
mally invasive and percutaneous surgeries is
higher than after open surgeries [3]. In the
avascular technique, also known as anatrophic
nephrolithotomy, the renal artery and vein are
identified, and the boundary of the segmental
artery is delineated by occluding the posterior
arterial branches and injecting methylene blue.
Subsequently, the kidney is incised along the
avascular plane that has been outlined. The
stone is then removed, and the collecting sys-
tem is closed afterward. Thus, this technique
significantly reduces the likelihood of vascular
injury and the formation of pseudoaneurysms
[4, B]. Clinical manifestations can range widely
from asymptomatic cases to hemorrhagic
shock [6], typically presenting within two weeks
post-procedure, with hematuria being the most
common symptom [7, 8].

Diagnosing pseudoaneurysms can be challeng-
ing and often requires strong clinical suspicion
[1]. Diagnostic methods include noninvasive
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Figure 1. Abdominopelvic CT scan without contrast
demonstrating renal staghorn calculus in left kidney.

techniques such as ultrasound, CT scans, and
MRI, and invasive methods like angiography.
Treatment options for pseudoaneurysms in-
clude conservative management, observation,
noninvasive interventions, and surgical appro-
aches such as nephrectomy. Angioemboliz-
ation, a minimally invasive procedure, is the
preferred treatment for pseudoaneurysms as it
preserves renal parenchyma [1, 6].

In this particular case study, a pseudoaneu-
rysm of the lower pole segmental artery of the
kidney developed following an open nephroli-
thotomy despite the surgery being performed
with an avascular approach. This resulted in
intermittent gross hematuria in the patient. In a
particular case study, a segmental renal artery
pseudoaneurysm developed following an open
nephrolithotomy despite the surgery being per-
formed with an avascular plan. This resulted in
intermittent gross hematuria in the patient.

Case presentation

A 49-year-old male patient with a history of
hypertension presented with vague left flank
pain. He underwent a non-contrast CT scan of
the abdomen and pelvis, which revealed left
renal staghorn calculus (Figure 1). The patient
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subsequently underwent open nephrolithoto-
my, and a double-J stent was placed. The fol-
lowing day, the patient experienced severe oxy-
gen desaturation, with saturation dropping to
80%. Given the strong clinical suspicion of pul-
monary thromboembolism (PTE) and the inabil-
ity to transport the patient for imaging, high-
dose therapeutic heparin was administered.
Seventy-two hours later, the patient’s condition
improved significantly, with stable vital signs
and oxygen saturation of 98%, allowing for dis-
charge on apixaban.

Two days later, the patient was readmitted due
to gross hematuria accompanied by a hemato-
ma. He had also experienced a drop in he-
moglobin due to bleeding. A hematoma was
drained via catheterization, and packed red
blood cells were transfused due to acute ane-
mia. Three days later, considering the improve-
ment in the patient’s hemoglobin levels, the
resolution of hematuria, and the stability of
the patient’s vital signs, the patient was dis-
charged. Given that the patient had received
anticoagulant therapy and there was no bleed-
ing during the surgery, which was performed
using an anatrophic technique, these complica-
tions were believed to be related to anticoagu-
lants. There was no suspicion of a pseudoaneu-
rysm. Therefore, after addressing the issues
above and ensuring no ongoing bleeding, the
patient was discharged confidently.

Twenty-four hours later, the patient returned
with tachycardia, fever, and gross hematuria,
leading to readmission and conservative man-
agement. An abdominopelvic CT scan revealed
a sizeable retroperitoneal hematoma extending
to the pelvic region, as well as a dropped dou-
ble-) stent (Figure 2). The patient underwent
double-J stent revision and hematoma drainage
before being transferred to the ICU. After stabi-
lization, he was moved back to the ward.
However, one day later, in the ICU, he devel-
oped clot retention; a CT scan showed signifi-
cant clot accumulation in the bladder, which
was subsequently drained - approximately two
liters of clots were evacuated with open surgery
- after which he was again transferred to the
ICU.

The following day, the patient exhibited elevat-
ed creatinine levels and decreased urine out-
put. A CT scan indicated bilateral hydrouretero-
nephrosis (Figure 3). Cystoscopy and ureteros-
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Figure 2. Abdominopelvic CT scan without contrast
showing dropped DJ stent, and retroperitoneal hema-
toma extending to the pelvic region.

copy were performed, revealing clots that had
refluxed from the bladder into the ureters. The
clots were evacuated, and double-J stents were
placed in the ureters. Twenty-four hours later,
the patient’s creatinine levels normalized (Cr =
0.8), allowing for transfer back to the ward.

Twenty-four hours later, the patient experi-
enced hypovolemic shock and severe gross
hematuria. Following resuscitation and stabili-
zation, an urgent interventional radiology con-
sultation was requested to evaluate for pseu-
doaneurysm, fistula, or bleeding vessels. The
patient underwent angiography, which identi-
fied a pseudoaneurysm of the segmental artery
of the lower pole of the left kidney (Figure 4);
successful embolization was performed (Figure
b5).

The next day, the patient developed a high-
grade fever that did not respond to broad-spec-
trum intravenous antibiotics. Additionally, he
presented with swelling, erythema, and warmth
in the left flank area. An abdominopelvic CT
scan without contrast revealed extensive retro-
peritoneal hematoma on the left side, extend-
ing into the anterior pararenal space and pelvic
cavity. The patient underwent open surgery via

53

flank approach, during which a significant
amount of organized clot along with purulent
discharge was evacuated. The area was thor-
oughly irrigated with saline and gentamicin. The
patient received antibiotic treatment and was
discharged after one week in good general
condition, with resolution of fever and intermit-
tent hematuria and stabilization of hemoglobin
levels.

Four weeks later, a follow-up CT scan was per-
formed (Figure 6), and the double-J stent was
removed. No recurrence was observed, and the
patient’s condition was completely normal.

Discussion

Today, thanks to various endourologic tech-
niques, open nephrolithotomy surgery is rarely
the first choice for kidney stone removal. While
ureteroscopy (URS) and laparoscopic surgery
are considered present-day methods for remov-
ing staghorn stones, percutaneous nephroli-
thotomy (PCNL) is still preferred over these pro-
cedures [9]. However, in some instances, such
as with our patient with morbid obesity and
anatomical abnormalities, open nephrolithoto-
my was the preferred method to remove the
stone [10].

Interventional treatments for kidney stones
can lead to various complications, from Kkid-
ney damage to extrarenal complications such
as fever, infection, cardiovascular problems,
bleeding, and renal artery pseudoaneurysm
(RAP) [11-13]. To our knowledge, the only hith-
erto published case of RAP following surgical
nephrolithotomy belongs to the Boutakioute et
al. study [6]. Surprisingly, our case had an
unusual occurrence of a pseudoaneurysm of
the lower pole segmental artery of the kidney
after open nephrolithotomy, even though we
had planned for avascular surgery and encoun-
tered no vascular invasion or bleeding during
the operation.

Pseudoaneurysm of the renal arteries is a reno-
vascular severe injury that can occur after trau-
ma, renal biopsy, or urinary system interven-
tions. It can vary from asymptomatic to rupture-
related phenomena, with hematuria being the
most associated symptom. Timely and accu-
rate diagnosis is crucial for proper treatment
and preserving renal function. Noninvasive and
invasive imaging modalities can be used to
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Figure 3. Abdominopelvic CT scan without contrast showing bilateral hydro-

ureteronephrosis.

Figure 4. Angiography of the left renal artery, show-
ing the pseudoaneurysm (Red arrow).

diagnose pseudourysms in the renal arteries.
CT angiography is the preferred initial imaging
modality for diagnosis and patient follow-up
[14].

The management of pseudoaneurysm in the
renal arteries depends on the patient’s clini-
cal profile. Observation and conservative man-
agement can be options for self-limited Pseu-
doaneurysms, while surgery or angioemboliza-
tion are choices for symptomatic individuals.
Angioembolization is preferred due to its signifi-
cant success rates and less invasiveness. This
technique is performed by using microcathe-
ters inserted coaxially over a guide wire. Ac-
cording to the reports, the patient’s vascular

54

anatomy determines the em-
bolization material; gel foam,
resorbable particles, and lig-
uids can be used [6, 8, 14,
15]. In our case study, Due to
unavailable imaging services,
a post-operative pulmonary
consultation suggested a high
suspicion of pulmonary throm-
boembolism (PTE) regarding
the patient’s clinical outline
(dyspnea and depleted Sp02
to 80%, tachycardia (heart
rate > 100/min), a history of
recent surgery, etc.). There-
fore, intravenous unfraction-
ated heparin (UFH) was start-
ed on a therapeutic dose [16]. Thus, the diag-
nosis of RAP was postponed; she was reckon-
ed as a PTE case and discharged on apixaban
after the resolution of her symptoms. Sub-
sequently, she was readmitted a couple of
times, with several episodes of fever, tachycar-
dia, gross hematuria, hypovolemic shock, urine
reflux, and diminished urine output. On those
occasions, the abdominal CT-scan images
showed the development of retroperitoneal
hematomas, and the lack of definite diagnosis
led to symptomatic and conservative manage-
ment administration; hematomas were drained
via catheterization, urinary tract clots were
removed by open surgery, and packed blood
cells were transfused to resuscitate the pa-
tient. Afterward, an urgent CT angiography was
requested to examine the blood vessels and
their supplied organs, which confirmed the Left
RAP. Following that, the segmental artery of the
lower pole of the left kidney was embolized suc-
cessfully. Considering that the incision was
made along the Brodel line, where we have the
least vascular supply to the kidney, and given
that we did not experience any bleeding during
the surgery, we did not anticipate the formation
of a pseudoaneurysm. However, it is possible
that, due to the macroscopic nature of the renal
parenchyma repair, microvascular structures
may have been damaged, subsequently leading
to the development of a pseudoaneurysm in
the patient. An underlying disease or inflamma-
tion (such as hypertension) could also be the
primary etiology. Besides, the use of anticoagu-
lant therapy may have been a trigger for pseu-
doaneurysm formation [17]. Further studies are
needed to understand the association between
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Figure 5. Angiography of the left renal artery after
embolization, demonstrating complete exclusion of
the pseudoaneurysm. [2] Yamacake KG, Lucon M, Lucon AM, Mesquita

anticoagulant administration and pseudoaneu-
rysm development.

Conclusion (3]

Pseudoaneurysms of the renal artery are a sig-
nificant but often overlooked complication fol-
lowing renal surgeries, incredibly open nephro-
lithotomy. This case demonstrates that even
with careful surgical techniques aimed at mini-
mizing vascular injury, pseudoaneurysms can
still develop, leading to severe clinical manifes-
tations such as gross hematuria. The complex-
ity of diagnosing pseudoaneurysms emphasiz- [6]
es the necessity for heightened clinical vigi-

lance and the utilization of advanced imaging
techniques.
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