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Abstract: Extracorporeal shock wave lithotripsy (ESWL) is a very effective treatment for kidney stones,
although not free of complications. PAARs are rare vascular complications, little described in the literature,
present in less than 1% of patients with hematoma after ESWL. Rupture of the PAAR has a high mortality rate
and its management must be carefully elaborated. The diagnosis of this vascular lesion is a challenge, since the
clinical and laboratory manifestations are not specific and may require additional tests. In this study, we
reviewed the current literature relating PAAR after ESWL.
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I INTRODUCTION
Extracorporeal Shock Wave Lithotripsy (ESWL) is a highly effective treatment for kidney stones;
however, it is not without complications. Renal Artery Pseudoaneurysm (RAPA) is a rare complication of this
procedure, sparsely documented in the literature and capable of progressing to bleeding and even death. In this
study, we conducted a literature review on the association between RAPA and ESWL, utilizing data from
PubMed and SciELO from 1998 to 2023. The current literature offers limited information on this topic, and
further prospective studies are needed for a better understanding.

. METHODOLOGY
A comprehensive review of existing literature was conducted on PubMed (http://www.pubmed.gov)
and SciELO (https://scielo.org/) between 1998 and June 2023, using various combinations of the following
English terms: "False Aneurysm," "Renal Artery," "Conservative Treatment," "pseudoaneurysm," and
"Extracorporeal shock wave lithotripsy."
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. RESULTS

From this search, we selected 10 case reports and case series. No randomized clinical trials on this
topic were found. Much of the information on this topic is derived from reports related to pseudoaneurysms in
other arteries (mesenteric, iliac) and renal hematoma post-ESWL. RAPAs are rare vascular complications,
occurring in less than 1% of patients with hematoma after ESWL [1,2]. The exact formation mechanism of these
pseudoaneurysms is not fully understood, but it is believed to be related to repeated shockwaves in the presence
of pre-existing arterial atherosclerosis [3]. Other risk factors for renal injury include hypertension and patient
age [4-6]. RAPA complications include thromboembolism, impaired renal function, fistulas (arterial, venous,
enteric, or urinary), infection, neurovascular compression, and even rupture [2]. Diagnosis is challenging, as
clinical presentation is not highly suggestive, making angiography the gold standard [2,7,8]. Treatment options
vary in the literature, ranging from conservative management to radiological embolization, with success rates
exceeding 86% in some cases [2,8]. Ruptured RAPAs have high mortality rates, and their management requires
careful consideration, including endovascular and conventional surgical approaches [2,8].

Iv. DISCUSSION

ESWL was first described by Chaussy 40 years ago and is still accepted as a non-invasive technique for
treating patients with proximal renal or ureteral stones [5]. Stones smaller than 2 cm have an 85% resolution
rate, while stones larger than 2 cm have a 65% resolution rate [9].

The most frequent complication of ESWL is ureteral obstruction by fragments during the procedure,
which can lead to renal colic, pyelonephritis, or hydronephrosis. In less than 1% of cases, the procedure can
result in renal parenchymal injuries, leading to perirenal or subcapsular hematomas [1]. Patients with
coagulopathies, uncontrolled hypertension, diabetes, coronary artery disease, and obesity are at a higher risk of
renal injury [5,6]. In Dhar's study, patient age was a significant risk factor, increasing the chance of hematoma
by 1.67 times every 10 years, with p=0.009 [4].

RAPAs are rare and poorly described vascular complications [2], typically associated with iatrogenic
causes [8].

Pseudoaneurysms consist of a pulsatile hematoma communicating with an artery through a defect in
the arterial wall. Unlike a true aneurysm, which has vessel wall components, a pseudoaneurysm forms a neck
that connects the artery to one or more cavities, resulting in systolic flow into the cavity and diastolic flow into
the artery [2]. It appears as a well-defined contrast accumulation with thickened walls, resembling high-density
arteries [8].

RAPA symptoms are not highly specific and can include flank pain, frank hematuria, hypertension, and
a palpable abdominal mass [2,7,8]. Moreover, patients can experience worsened renal function, anuria, and the
need for dialysis [2,8]. However, not all patients exhibit these symptoms, and some RAPAs can remain
asymptomatic for extended periods, potentially developing spontaneous thromboembolism, as previously
described in the literature [7,8].

Generally, the time between pseudoaneurysm formation and clinical manifestation ranges from 2 to 36
days, with our patient being seen in the emergency department on the same day following ESWL [8].

Diagnosing this vascular lesion is challenging, as clinical and laboratory manifestations are nonspecific
and may necessitate additional tests. Color Doppler ultrasound (CDUS) is opportune, as it is cost-effective, does
not require contrast, and can be highly sensitive and specific when performed by an experienced professional
[2,7,8]. Contrast-enhanced imaging reveals the characteristic "yin-yang" sign of the pseudoaneurysm, indicating
the direction of blood flow within the lesion [8]. CT can provide an image of the entire urinary tract, being the
preferred technique for patient follow-up. However, it requires nephrotoxic contrast to better visualize the
RAPA in the arterial phase, which can be a disadvantage when the kidney is already compromised [2,7].
Magnetic resonance imaging does not use nephrotoxic contrast and offers good diagnostic accuracy, but it is
costly, and not all hospital facilities have the necessary equipment [2]. Angiography is the gold standard for
detecting, anatomically locating, and managing RAPA endovascularly [2,7,8]—embolization achieves up to a
90% success rate but is an expensive, invasive procedure that uses nephrotoxic contrast [2].
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RAPA complications include thromboembolism, arterioenteric fistulas, infection, ruptured
pseudoaneurysms, and neurovascular compression. Although the risk of pseudoaneurysm rupture is low, it is
associated with a mortality rate exceeding 80% [2].

RAPA management can be surgical or conservative depending on the patient's clinical condition. Most
cases employ conservative treatment, especially when patients are hemodynamically stable and have small
pseudoaneurysms—however, some articles demonstrate the effectiveness of therapy for aneurysms up to 10 cm
[2]. When patients present with severe hemorrhagic complications, pseudoaneurysms larger than 2 c¢cm, and
renovascular hypertension, surgical treatment may be indicated [2].

Initial surgical treatments involved exploration and nephrectomy. However, with technological
advancements, radiological intervention techniques have allowed catheterization [8]. Minimally invasive
interventions such as stent placement are now a reality in PAR treatment, resulting in rapid hemostasis and a
higher potential for preserving renal function [8].

V. CONCLUSION

Extracorporeal Shock Wave Lithotripsy (ESWL) is a highly effective treatment for kidney stones, but it
is not without complications. Renal Artery Pseudoaneurysm (RAPA) is a rare and underreported complication
of this procedure, which can progress to bleeding and even death. RAPAs are rare complications of ESWL,
potentially fatal when overlooked. Further prospective studies are needed to gain a better understanding of this
topic.
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