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Urologic trauma encompasses a spectrum of injuries involving the kidney, ureter, bladder, and urethra, with management strategies
increasingly emphasizing organ preservation through minimally invasive, image-guided approaches. The updated American Asso-
ciation for the Surgery of Trauma 2025 grading system provides the most recent guideline for renal trauma classification, reflecting
evolving imaging standards and management principles. In parallel, interventional radiology (IR) has assumed an increasingly im-
portant role in contemporary trauma care, offering effective, organ-preserving solutions through endovascular and percutaneous
techniques. Renal trauma, the most frequent form of genitourinary injury, is now primarily managed non-operatively in hemody-
namically stable patients, with transcatheter arterial embolization and stent-based repair serving as cornerstones of hemorrhage
control and renal salvage in high-grade lesions. Clinical evidence demonstrates that selective or superselective embolization
achieves high technical success and renal preservation, consolidating IR as a key component of multidisciplinary trauma manage-
ment. Injuries to the lower urinary tract remain complex, but minimally invasive, image-guided interventions are increasingly rec-
ognized as integral to modern care, particularly in controlling hemorrhage and preserving function. Superselective embolization,
percutaneous urine diversion, and fluoroscopic urethral realignment exemplify how IR provides life-saving, organ-preserving options
for ureteral, bladder, and urethral trauma. Collectively, these developments underscore the expanding impact of IR across the full
spectrum of urologic trauma management.
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Introduction

Urologic trauma encompasses a wide spectrum of renal
and lower urinary tract injuries, each with distinct diagnostic
challenges and management considerations [1-8]. Advances
in multidetector computed tomography (MDCT) have mark-
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edly improved detection of vascular and collecting system in-
juries [1], and the 2025 update of the American Association
for the Surgery of Trauma (AAST) Kidney Injury Scale reflects
these contemporary imaging standards [9]. In parallel, inter-
ventional radiology (IR) has become increasingly central to
trauma care, offering minimally invasive, organ-preserving
options for hemorrhage control and urinary tract reconstruc-
tion [10-15].

This review provides an updated overview of renal-trauma
mechanisms, imaging evaluation, and the revised AAST 2025
classification, with emphasis on the indications, techniques,
and outcomes of IR-based management. It also summarizes
the expanding role of image-guided interventions in ureteral,
bladder, and urethral trauma, presenting an IR-focused
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framework to support decision-making across the full spec-
trum of urologic trauma.

Part 1. Kidney

Mechanisms of Renal Injury
Blunt Trauma

The kidney, a retroperitoneal organ shielded by ribs, Gero-
ta’s fascia, and perirenal fat, is most often injured by blunt
mechanisms such as motor vehicle collisions or falls [6, 7]. In-
juries range from cortical laceration to perirenal hematoma
and, in severe cases, complete parenchymal rupture [6,7]. Re-
nal trauma occurs in approximately 8-10% of patients with
abdominal trauma [6]. Hemorrhage may extend into the col-
lecting system, producing gross or microscopic hematuria
[12,16].

High-energy deceleration injury, typical of high-speed colli-
sions, can cause renal artery dissection, thrombosis, or avul-
sion [17-23]. Data from the National Trauma Data Bank report
renal artery injury in 0.05% of blunt trauma cases, accounting
for 2.5-4% of all renal injuries, more often than in penetrating
trauma [7]. Hematuria may be absent, delaying diagnosis [7].
Renal artery occlusion usually follows intimal disruption and
thrombosis [17-19]. On contrast-enhanced CT, global nonen-
hancement with a delayed cortical rim sign suggests collateral
perfusion [4,18].

Penetrating Trauma

Penetrating renal injuries—including stab, gunshot, and
iatrogenic tract injuries from nephrostomy or biopsy—create
narrow parenchymal tracts and carry a high risk of arterial
disruption, pseudoaneurysm, or arteriovenous fistula (AVF)
[16,24]. Patients often present with persistent hematuria, oc-
casionally progressing to hemodynamic instability or hemor-
rhagic shock [16,25-27].

Iatrogenic vascular injury is increasingly observed due to
the widespread use of percutaneous nephrostomy, lithotripsy,
and renal biopsy. Vascular complications after biopsy, includ-
ing AVE, were among the first indications for selective renal
embolization. Delayed bleeding from pseudoaneurysm or
AVF remains a characteristic presentation [28].

Imaging Evaluation

Historically, retrograde ureteropyelography and intrave-
nous pyelography were used to evaluate renal trauma but
were limited in assessing parenchymal integrity and are now
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obsolete [3].

Ultrasonography (US) is a rapid, bedside, noninvasive tool
in acute trauma, mainly for detecting intraperitoneal fluid
within the Focused Assessment with Sonography for Trauma,
commonly known as the FAST protocol. However, its sensitiv-
ity for retroperitoneal hemorrhage and solid organ injury is
limited [5,29].

Contrast-enhanced CT (CECT) is now the diagnostic gold
standard for suspected renal injury [1,4,30,31]. Modern
MDCT provides rapid, high-resolution imaging even in unsta-
ble patients, delineating laceration depth, arterial extravasa-
tion, segmental devascularization, urinary extravasation, and
associated abdominal trauma through arterial, venous, and
delayed phases [3]. CT is essential in patients with gross he-
maturia, those with microscopic hematuria and hemodynam-
ic instability, or those sustaining high-energy mechanisms
[1,4,30,31].

Conventional angiography, once a diagnostic modality, is
now primarily therapeutic. It is reserved for endovascular
management of traumatic AVE, pseudoaneurysm, or active
arterial bleeding, and for targeted assessment of renovascular
injury when CT is inconclusive [28,32-36].

Classification of Renal Trauma

The AAST Kidney Injury Scale remains the standard frame-
work for grading renal trauma [8,9,28]. Earlier versions fo-
cused on laceration depth and perirenal hematoma, whereas
the 2025 update incorporates contemporary CT features and
links injury patterns to expected management, emphasizing
collecting system disruption, segmental devascularization,
and major vascular injury [2,9,30]. In this revision, perirenal
hematoma is quantitatively assessed using the hematoma ra-
dial distance (HRD), defined as the longest perpendicular
distance from the renal parenchymal surface to the outer he-
matoma margin within the superior-inferior boundaries of
the kidney. HRD thresholds now contribute to distinguishing
lower-grade from higher-grade contusions and lacerations [9].

High-grade categories now include active arterial extrava-
sation, urinary leak, segmental vascular injury, and main hilar
disruption, which correlate with the need for IR-directed ther-
apy rather than immediate nephrectomy [28,37]. The scale
ranges from minor subcapsular hematoma or contusion
(grades I-II) to deep laceration with urinary extravasation or
segmental devascularization (grade IV) and to shattered kid-
ney or hilar avulsion with global devascularization (grade V).

The 2025 revision also integrates IR algorithms: grades I-II



are observed; most grade III and many grade IV lesions are
managed non-operatively with transcatheter arterial emboli-
zation (TAE) when active bleeding or expanding hematoma is
present; and even selected grade V cases may be treated with
embolization or stent repair if hemodynamic stability is
achieved [33,34,36]. This evolution reflects the shift from
mandatory nephrectomy to kidney-preserving, image-guided
therapy in stabilized patients [33,34,36]. Imaging criteria ex-
tracted from the AAST 2025 Kidney Injury Scale are presented
in Table 1.

Management Strategies

The main goals in renal trauma management are rapid
hemorrhage control, renal preservation, and prevention of
complications such as urinary leakage or sepsis [8,11,38-40].
Modern practice favors non-operative or minimally invasive
management supported by advances in CT imaging, critical
care, and endovascular techniques [1,6,10,13,36,41,42].

Blunt Renal Injury
Blunt trauma accounts for most renal injuries. Low-grade
(AAST I-11) lesions, nearly 75% of cases, usually heal with con-
servative treatment—hemodynamic monitoring, transfusion
as needed, and serial hematocrit checks [12,16,37].
Management of grades III-1V is individualized. In hemody-

namically stable patients, non-operative management is gen-

Table 1. Kidney Organ Injury Scale (AAST 2025, Imaging Criteria Only)
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erally feasible. The AAST 2025 revision defines active arterial
bleeding as a grade IV criterion, underscoring selective or su-
perselective TAE as an appropriate intervention [9,28,37,42].
Embolization is indicated when CT shows active extravasa-
tion, enlarging hematoma, or segmental vascular injury
[33,34,36].

Surgical exploration is now limited to refractory hemody-
namic instability, combined visceral injury,or major urinary
extravasation with > 50% devitalized parenchyma. Even in
grade V injuries, published clinical experiences demonstrate
that selective embolization can achieve kidney preservation
in selected stable patients [33,36]. Kwon et al. [34] demon-
strated that superselective TAE can be effectively applied even
in grade V renal trauma, yielding high technical and re-
nal-preservation success. These results support its adoption
as a viable first-line option for hemodynamically stabilized
patients whenever feasible.

Penetrating Renal Injury

Penetrating trauma—typically stab or gunshot wounds—
has a higher incidence of vascular injury, pseudoaneurysm,
and AVF formation [16]. Management parallels that of blunt
injury: hemodynamic stabilization, bleeding control, and re-
nal preservation.

Non-operative management is suitable for stable patients

with limited parenchymal disruption and minimal urinary

AAST Grade  Imaging Criteria

| Subcapsular hematoma < 3.5 cm without active bleeding; parenchymal contusion without laceration.

Il Parenchymal laceration length <2.5 cm; HRD < 3.5 cm without active bleeding

1l Parenchymal laceration length >2.5 cm; HRD >3.5 cm without active bleeding; partial kidney infarction; vascular injury without active
bleeding; laceration extending into urinary collecting system and/or urinary extravasation

\% Active bleeding from kidney; pararenal extension of hematoma; complete/near-complete kidney infarction without active bleeding; MFK
without active bleeding; complete/near-complete ureteropelvic junction disruption.
v Main renal artery or vein laceration or transection with active bleeding; complete/near-complete kidney infarction with active bleeding; MFK

with active bleeding.

Grade based on highest grade assessment made on imaging, at operation or on pathologic specimen. Each kidney should be graded separately based
on the highest grade injury it contains. Multiple injuries are not upgraded to a higher level of injury. Grade Ill vascular injuries are contained vascular
injuries, which do not result in active bleeding. These include pseudoaneurysm, arteriovenous fistula, dissection, thrombosis, intimal flap, and mural
hematoma. Active bleeding occurs with uncontained (laceration or transection) injuries. On imaging, active bleeding is defined as presence of vascular
contrast extravasation seen as a collection of vascular contrast outside of a vessel, demonstrated on arterial or venous or delayed phase. Hematoma
around the kidney is measured by HRD and is defined as the longest perpendicular distance from the renal parenchymal border to the hematoma border
within the boundaries of superior and inferior kidney margins. This is measured on axial CT images and on the bulk of the hematoma. It does not include
a thin sliver of hematoma that extends beyond the bulk of the hematoma or bleeding originating from other organs. Pararenal hematoma is defined as a
hematoma that crosses the right border of the IVC for a right-sided bleed, or the left border of the aorta for left-sided bleed, or extends beyond the aortic
bifurcation inferiorly. Multifragmented kidney is defined as three or more injured parenchymal segments with fluid or blood between. Renal laceration is
defined by its longest length on a single axial image.

AAST, American Association for the Surgery of Trauma; HRD, hematoma rim distance; MFK, multifragmented kidney; CT, computed tomography; IVC,
inferior vena cava.
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leak [12]. Embolization serves as an adjunct or alternative to
surgery when localized arterial bleeding or pseudoaneurysm
is identified [16,43]. In unstable patients or those with bowel
contamination, surgical exploration or nephrectomy remains
necessary.

Delayed hemorrhage—2-3 weeks after injury—is common
in penetrating or high-grade trauma due to pseudoaneurysm
or AVF formation and is usually controlled by targeted embo-
lization [16,19].

Renal Artery Injury

Renal artery trauma (AAST IV-V) includes dissection,
thrombosis, and avulsion, often resulting in devascularization
[17-19]. Treatment options comprise nephrectomy, surgical
repair, endovascular intervention, or observation. Ischemia
beyond two hours generally causes irreversible damage [17,
19,32,41].

Endovascular stent placement has largely replaced open re-
pair, offering effective revascularization with lower morbidity
[44]. Stent-graft repair is preferred for focal dissection or par-
tial avulsion of the main renal artery with preserved distal
flow, while TAE remains the treatment of choice for active
bleeding or pseudoaneurysm [44]. These endovascular ap-
proaches illustrate the principle of image-guided hemorrhage
control and renal salvage over nephrectomy whenever ana-
tomically possible [23,43,45].

Endovascular Techniques

Endovascular therapy is central to modern renal-trauma
care, providing rapid hemostasis and renal preservation while
avoiding nephrectomy [23, 45]. Two main approaches are
used—TAE and endovascular stent-graft placement—de-
pending on vascular injury pattern and hemodynamic status.

Indications and Timing

TAE is indicated for active arterial extravasation in AAST IV-
V injuries, pseudoaneurysm, AVE, delayed hemorrhage, and
rebleeding after transient stabilization [33,34,36]. It may also
be applied prophylactically when a transected segmental ar-
tery carries a high rupture risk [33,34,36].

Damage-control interventional radiology—often referred to
as DCIR—prioritizes expedient hemostasis over exhaustive
superselective attempts; if microcatheterization fails within
~10 minutes, proximal or sacrifice-level embolization is justi-
fied to save life before organ [46].
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Technical Considerations

Initial angiography with abdominal aortography defines re-
nal arterial anatomy and accessory branches [45]. Coaxial mi-
crocatheter systems permit superselective access to segmen-
tal branches, minimizing infarction [34]. Superselective TAE is
ideal when feasible, whereas proximal embolization may be
necessary in unstable patients for damage control [45,46].

Embolic Materials

Choice of embolic agent depends on vessel size and bleed-
ing pattern. Gelatin sponge is preferred for diffuse low-pres-
sure bleeding because it provides temporary occlusion. N-bu-
tyl cyanoacrylate (NBCA) offers rapid permanent occlusion
for distal or multifocal bleeding. Coils are used for large or
high-flow AVFs; detachable types allow precise deployment
and reduce migration risk [13,35,45].

Endovascular Stent Placement

Stent-graft placement is indicated for main renal-artery dis-
section, avulsion, or focal transection with potential for revas-
cularization [20-23,47]. It is also used for contained hemor-
rhage with preserved distal flow or iatrogenic rupture.
Microguidewires and angled sheaths facilitate precise deploy-
ment.

Both balloon-expandable and self-expanding stents achieve
effective revascularization and exclude extravasation, provid-
ing a kidney-preserving alternative to nephrectomy [14,21].

Contraindications and Complications

No absolute contraindications exist, but care is required in
patients with renal dysfunction or infection because contrast
administration may worsen the injury [45]. In solitary kidneys,
maximal selectivity is recommended, although life-saving
embolization takes precedence.

Complications include puncture-site bleeding, non-target
embolization, and coil migration, which can be corrected
with a snare catheter. Post-embolization syndrome—flank
pain, leukocytosis, and low-grade fever—usually resolves
within 48 hours with supportive care [34,36].

Clinical Outcomes

Renal embolization was first described by Bookstein et al.
[24] in 1973 for post-biopsy AVF treatment and has since be-
come integral to renal-trauma management. The evolution of
therapy over the past two decades highlights the transition
from surgical to conservative and endovascular approaches



for high-grade (AAST IV-V) injuries (Table 2).

In a retrospective clinical series, Kwon et al. [34] achieved
an 81% technical success and 79% renal-preservation rate in
patients with grade V injuries treated with superselective TAE,
reinforcing that endovascular management ensures durable
hemostasis and organ salvage even in complex high-grade
vascular trauma. Brewer et al. [33] similarly achieved hemo-
stasis without nephrectomy in nine unstable grade V patients
and reported durable renal function on follow-up.

Santucci et al. [35] noted that over 78% of high-grade inju-
ries were surgically managed in 2000, whereas May et al. [40]
later documented 75% non-operative management—illustrat-
ing the paradigm shift toward IR-based care. Hagiwara et al.
[14] prospectively treated grade III-V injuries with early angi-
ography, achieving embolization success in 8 of 21 patients
and > 90% avoidance of laparotomy. These findings confirm
that TAE achieves rapid hemostasis and renal salvage even in
high-grade trauma.

For renovascular trauma, Whigham et al. [23] first applied
endovascular stenting in 1995; subsequent studies demon-
strated durable perfusion and parenchymal preservation
[20,22,47]. Although short-term results are excellent, long-
term renal-function data remain limited, underscoring the
need for multicenter registries [10,13].

Grange et al. [10] reported 93.7% clinical success in 79

emergency renal embolizations with minimal rebleeding and
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no major complications. Collectively, evidence from 2000-
2025 supports TAE and stent-based therapy as front-line mo-
dalities for hemodynamically stabilized high-grade renal
trauma, markedly reducing nephrectomy rates and preserving
renal function [13,33,34,36]. Continuous advances in embolic
materials, rapid trauma imaging, and integration of interven-
tional radiologists within trauma teams will further enhance
outcomes and consolidate endovascular therapy as the stan-
dard of care for complex renal injuries [13].

Part 2. Ureter

Epidemiology and Mechanisms

Ureteral injury is uncommon, accounting for less than 1%
of all genitourinary injuries [48], yet it is clinically significant
because of delayed diagnosis and the potential for urinoma,
infection, and ischemic stricture [49]. Tatrogenic injury during
gynecologic or colorectal procedures remains the most fre-
quent cause, but blunt or penetrating trauma can also dam-
age small peri-ureteral branches, producing concealed retro-
peritoneal bleeding [50]. When hemodynamic instability or
unexplained hematoma persists, selective angiography
should be considered.

Imaging Evaluation and Diagnosis
CECT with delayed excretory phase provides the initial

Table 2. Management trends and outcomes in high-grade (AAST IV-V) renal trauma

Study Year  No. of Cases (Gr 1V, V)

Management of Grade IV Injury  Management of Grade V Injury

Key Findings / Relevance to IR

Santuccietal.[35] 2000 2,047* (not stratified) 22% conservative / 9% nephrectomy / 69% renorrhaphy

Kuo et al. [39] 2002 95(16,8) 56% conservative / 25%
nephrectomy / 19%
exploratory

78% conservative / 22%

nephrectomy

Wright et al. [8] 2006 6,892 (530, 228)

Elashryetal.[11] 2008 72(57,15)

Dugi et al. [38] 2010 33(33,0)
4B: higher need for
intervention

May et al. [40] 2016 47(39,8)

Kwon et al. [34] 2022 16(0,16) -

Grangeetal.[10] 2024 79(5,7)
re-embolization

97% conservative / 3% surgical

93.7% clinical success, 3.8%

Early era showing surgery dominant.
Initial shift toward selective non-
operative approach.

25% conservative / 63%
nephrectomy

44% conservative / 56%
nephrectomy

Large registry showing growing
non-operative trend.

84% conservative / 16% surgical 20% conservative / 80% surgical IR emerging as bridge to surgery.
4A: predominantly conservative; -

Proposed Grade IV risk stratification,
supporting selective intervention
and predominant non-operative
care.

75% conservative / 25% surgical Contemporary series confirming

conservative success.

81% technical success, 79% renal Demonstrated effective superselective
preservation, 0% mortality RAE with meaningful renal
after superselective RAE parenchymal salvage.

Preserved renal functionin > Confirms modern endovascular
90% of cases therapy as first-line for severe renal

bleeding.

Abbreviations: AAST, American Association for the Surgery of Trauma; RAE, Renal Arterial Embolization; IR, Interventional Radiology.
*Grade-specific (AAST IV-V) case numbers were not available in the original publication; total cohort size is shown.
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roadmap for identifying contrast leakage or abrupt cutoff [51].
Minor arterial bleeding is often angiographically occult, but
cone-beam CT (CBCT) can reveal subtle pseudoaneurysms
arising from ureteral branches. Park demonstrated that CBCT
can localize bleeding points otherwise invisible on standard
angiography, guiding rapid and precise embolization [52].

Interventional Techniques and Outcomes

Under fluoroscopic guidance, a 1.5-1.7 Fr microcatheter is
advanced into the affected ureteric branch arising from the
renal artery, aorta, or common/internal iliac artery. NBCA di-
luted with iodized oil or detachable coils are selected accord-
ing to flow and anatomy. Superselective embolization
achieves immediate hemostasis without compromising uret-
eral perfusion. In Park’s case, clinical result was favorable,
with no ischemic strictures on follow-up [52]. Case reports by
Maleux et al. [49] and Kase et al. [50] documented durable
control of postoperative or iatrogenic bleeding after microcoil
or NBCA embolization. More recently, Saiga et al. [51] report-
ed pseudoaneurysms in ureteral branches of the renal artery
successfully treated by combined NBCA-coil therapy. These
results confirm that distal embolization is both safe and defin-
itive when performed under flow control. Across contemporary
literature, technical success of ureteric-branch embolization
approaches 100%, with negligible ischemic complications [49-
52].

Part 3. Bladder

Epidemiology and Mechanisms

Bladder trauma represents approximately 1-2% of genito-
urinary injuries and is frequently associated with pelvic frac-
tures or penetrating pelvic wounds. Most extraperitoneal rup-
tures heal with catheter drainage, while intraperitoneal dome
ruptures require surgical repair. However, focal arterial bleed-
ing from the vesical branches of the internal iliac artery con-
stitutes a specific subset in which IR plays a hemostatic role
[53].

Interventional Techniques and Outcomes

The superior and inferior vesical arteries supply the bladder
base and dome through anastomotic channels. Injury to these
vessels—whether iatrogenic, traumatic, or postoperative—
can result in massive hematuria. When cystoscopy fails to lo-
calize the bleeding focus, angiography can demonstrate extrav-
asation along the bladder wall. Superselective embolization is
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performed with a microcatheter advanced into the vesical
branch under roadmap guidance. Embolic agents include
gelatin sponge, microcoils, or NBCA depending on vessel cal-
iber and accessibility. Early reports, including Kim et al. [54],
showed that distal or superselective vesical artery emboliza-
tion can achieve immediate hemostasis without significant
ischemic complications. A recent case report by Vanheer et al.
[53] further confirmed complete bleeding control and pre-
served bladder function following bilateral vesical artery em-
bolization.

When urethral catheterization is contraindicated, percuta-
neous suprapubic cystostomy performed by interventional
radiologists under image guidance provides urinary diversion
and pressure relief, facilitating healing of extraperitoneal
tears. Complications such as bladder necrosis are now excep-
tional and linked to older, non-selective embolization practic-
es. Modern IR techniques using microcatheters and con-
trolled embolic material delivery ensure organ preservation
and functional recovery [53,54].

Part 4. Urethra

Epidemiology and Mechanisms

Urethral injuries, particularly those associated with pelvic
fracture, remain among the most challenging problems in
urologic trauma. They account for approximately 10% of geni-
tourinary trauma and carry high morbidity due to the risk of

incontinence, impotence, and recurrent stricture [55,56].

Endovascular Management of Hemorrhage

Although urethral trauma typically presents with urinary
retention and extravasation rather than active bleeding, re-
cent literature has reported rare but significant arterial hem-
orrhage. De Bondt et al. described two cases of post-traumatic
urethral hemorrhage originating from arteriospongious fistu-
lae, successfully managed by superselective embolization
with microcoils and an ethylene-vinyl alcohol-based liquid
embolic agent, achieving complete hemostasis without isch-
emic complications [57]. This finding expands the role of IR in
urethral trauma to include targeted embolization for refracto-
ry hemorrhage.

Fluoroscopic Urethral Realignment
Posterior urethral injury differs fundamentally from anteri-
or injury in its mechanism and management. While anterior

urethral injuries usually result from straddle trauma or instru-



mentation and can often be managed conservatively with
catheter drainage, posterior urethral disruptions occur almost
exclusively with pelvic fractures. In these cases, shearing forc-
es separate the membranous urethra from the prostatic apex,
creating complete luminal discontinuity surrounded by he-
matoma and soft-tissue distortion, conditions that complicate
endoscopic repair [58-67].

Under combined ultrasound and fluoroscopic guidance, a
percutaneous cystostomy tract is first created into the bladder
to secure antegrade access. A 4 or 5-Fr angiographic catheter
is inserted, and contrast is injected to delineate the proximal
urethral stump. This step provides spatial orientation for
aligning the disrupted segments. Through the retrograde
route, a hydrophilic guidewire and angled catheter are ad-
vanced from the external meatus toward the site of disruption
under fluoroscopy. The two approaches are visualized simul-
taneously with biplane fluoroscopy, allowing real-time as-
sessment of the proximal and distal stumps in orthogonal
projections.

When the luminal ends can be approximated, the retro-
grade wire is advanced into the bladder to establish a direct
channel. If the two lumina cannot be directly traversed, a
snare catheter introduced through the cystostomy tract can
capture the retrograde wire to create a through-and-through
connection. This technique is particularly valuable when he-
matoma or displacement prevents direct passage [15]. Once
the continuous tract is established, a 14-18 Fr Foley or sili-
cone catheter is gently advanced across the defect with the
balloon seated in the bladder. The catheter is typically left in
place for 4-6 weeks to permit epithelial healing and mucosal
alignment. Follow-up voiding cystourethrography is per-
formed prior to catheter removal to confirm continuity and
absence of urine leakage [15].

This fluoroscopic realignment has the advantage of avoid-
ing the need for lithotomy positioning or general anesthesia
in patients with pelvic fractures, making it particularly suit-
able for polytrauma settings [15]. This sequence demonstrates
the coordinated precision of IR and urology in re-establishing
urethral continuity through minimally invasive, image-guided
realignment and emphasizes the principle of functional resto-
ration with minimal disruption, integrating radiologic preci-
sion into traditional reconstructive paradigms.

Conclusion

Renal trauma management has evolved toward organ-pre-
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serving, minimally invasive strategies, supported by diagnos-
tic and therapeutic advances in MDCT and IR, as well as by
the updated AAST 2025 grading system. While most low-
grade injuries recover with conservative treatment, TAE and
stent-based techniques now constitute the cornerstone of
hemorrhage control and renal salvage in high-grade trauma.
The integration of IR into trauma care has markedly improved
both survival and kidney-preservation outcomes.

Injury to the lower urinary tract remains a multidisciplinary
challenge, with the role of interventional radiology still lim-
ited but steadily expanding through accumulating experi-
ence and research. Early diagnosis and minimally invasive,
image-guided interventions are increasingly recognized as
integral to modern management, particularly in controlling
hemorrhage and preserving function. Superselective emboli-
zation, percutaneous urine diversion, and fluoroscopic ure-
thral realignment exemplify how IR offers life-saving, or-
gan-preserving solutions for ureteral, bladder, and urethral

trauma.

Author contributions

Conceptualization, investigation, and manuscript writing:
C.H.J. All aspects of the work were performed by the corre-
sponding author.

Acknowledgments

The author gratefully acknowledges the support of Profes-
sors Ho Jong Chun, Yoo Dong Won, Dong Jae Shim, and Il
Jung Kim during the sabbatical year that made this work pos-
sible.

Funding

None.

Conflict of interest
The author declares no conflicts of interest.

ORCID
Chang Ho Jeon, https://orcid.org/0000-0002-1762-5379

References

1. Alonso RC, Nacenta SB, Martinez PD, Guerrero AS, Fuentes
CG. Kidney in danger: CT findings of blunt and penetrating
renal trauma. Radiographics. 2009;29:2033-2053.

2. Carpio E Morey AE Radiographic staging of renal injuries.

Korean Society of Interventional Radiology 15


https://doi.org/10.1148/rg.297095071
https://doi.org/10.1148/rg.297095071
https://doi.org/10.1148/rg.297095071
https://doi.org/10.1007/s003450050108

Chang Ho Jeon. Interventional Radiology in Urologic Trauma

World ] Urol. 1999;17:66-70.

3. Cass A, Vieira J. Comparison of IVP and CT findings in pa-
tients with suspected severe renal injury. Urology. 1987;
29:484-487.

4. Goldman SM, Sandler CM. Urogenital trauma: imaging up-
per GU trauma. Eur ] Radiol. 2004;50:84-95.

5.McGahan JP, Richards JR, Jones CD, Gerscovich EO. Use of
ultrasonography in the patient with acute renal trauma. J
Ultrasound Med. 1999;18:207-213.

6. Patel P, Duttaroy D, Kacheriwala S. Management of renal
injuries in blunt abdominal trauma. ] Res Med Dent Sci.
2014;2:38-42.

7. Sangthong B, Demetriades D, Martin M, Salim A, Brown C,
Inaba K, et al. Management and hospital outcomes of blunt
renal artery injuries: analysis of 517 patients from the Na-
tional Trauma Data Bank. ] Am Coll Surg. 2006;203:612-617.

8. Wright JL, Nathens AB, Rivara FP, Wessells H. Renal and ex-
trarenal predictors of nephrectomy from the national trau-
ma data bank. ] Urol. 2006;175:970-975.

9. Keihani S, Tominaga GT, Matta R, Gross JA, Cribari C, Kaups
KL, et al. Kidney organ injury scaling: 2025 update. Journal
of Trauma and Acute Care Surgery. 2023;10.1097.

10. Grange R, Magand N, Lutz N, Lanoiselee J, Leroy S, Boutet
C, et al. Clinical outcomes after emergency transarterial re-
nal embolization: a retrospective study. CVIR Endovasc.
2024;7:88.

11. Elashry OM, Dessouky BA. Conservative Management of
Major Blunt Renal Trauma with Extravasation: A Viable Op-
tion? Eur ] Trauma Emerg Surg. 2009;35:115.

12. Broghammer JA, Fisher MB, Santucci RA. Conservative
management of renal trauma: a review. Urology. 2007;70:
623-629.

13. Kitamura R, Maruhashi T. The Role of Interventional Ra-
diology in Renal Trauma: A Narrative Review. Interv Radiol
(Higashimatsuyama). 2025;10:20250029.

14. Hagiwara A, Sakaki S, Goto H, Takenega K, Fukushima H,
Matuda H, et al. The role of interventional radiology in the
management of blunt renal injury: a practical protocol. J
Trauma. 2001;51:526-531.

15. Jeon CH, Kwon H, Kim JH, Bae M, Wang IJ, Kim H, et al.
Complete Posterior Urethral Disruption Accompanied by
Complex Pelvic Fractures: Clinical Outcomes of Fluoro-
scopic Primary Posterior Urethral Realignment. J Vasc In-
terv Radiol. 2021;32:343-349.

16. Armenakas NA, Duckett CP, McAninch JW. Indications for

nonoperative management of renal stab wounds. J Urol.

16

Korean Society of Interventional Radiology

17.

18.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

1999;161:768-771.

Brown ME Graham JM, Mattox KL, Feliciano DV, DeBakey
ME. Renovascular trauma. Am J Surg. 1980;140:802-805.
Bruce LM, Croce MA, Santaniello JM, Miller PR, Lyden SP,
Fabian TC. Blunt renal artery injury: incidence, diagnosis,
and management. Am Surg. 2001;67:550-556.

. Knudson MM, Harrison PB, Hoyt DB, Shatz DV, Zietlow SP,

Bergstein JM, et al. Outcome after major renovascular inju-
ries: a Western trauma association multicenter report. J
Trauma. 2000;49:1116-1122.

Goodman DN, Saibil EA, Kodama RT. Traumatic intimal
tear of the renal artery treated by insertion of a Palmaz stent.
Cardiovasc Intervent Radiol. 1998;21:69-72.

Lopera JE, Suri R, Kroma G, Gadani S, Dolmatch B. Trau-
matic occlusion and dissection of the main renal artery: en-
dovascular treatment. J Vasc Interv Radiol. 2011;22:1570-
1574.

Paul JL, Otal P, Perreault P, Galinier P, Baunin C, Puget C, et
al. Treatment of posttraumatic dissection of the renal artery
with endoprosthesis in a 15-year-old girl. ] Trauma. 1999;
47:169-172.

Whigham Jr CJ, Bodenhamer JR, Miller JK. Use of the Pal-
maz stent in primary treatment of renal artery intimal injury
secondary to blunt trauma. J Vasc Interv Radiol. 1995;6:175-
178.

Bookstein JJ, Goldstein HM. Successful management of
postbiopsy arteriovenous fistula with selective arterial em-
bolization. Radiology. 1973;109:535-536.

Carroll PR, McAninch JW, Klosterman P, Greenblatt M. Re-
novascular trauma: risk assessment, surgical management,
and outcome. ] Trauma. 1990;30:547-554.

Cass A, Bubrick M, Luxenberg M, Gleich P, Smith C. Renal
pedicle injury in patients with multiple injuries. ] Trauma.
1985;25:892-896.

Plainfosse M, Calonge VM, Beyloune-Mainardi C, Glotz D,
Duboust A. Vascular complications in the adult kidney
transplant recipient. J Clin Ultrasound. 1992;20:517-527.
Santucci RA, McAninch JW, Safir M, Mario LA, Segal MR.
Validation of the American Association for the Surgery of
Trauma organ injury severity scale for the kidney. J Trauma.
2001;50:195-200.

Perry M, Porte M, Urwin G. Limitations of ultrasound eval-
uation in acute closed renal trauma. J R Coll Surg Edinb.
1997;42:420-422.

Bretan Jr PN, McAninch JW, Federle MP, Jeffrey Jr RB. Com-
puterized tomographic staging of renal trauma: 85 consec-


https://doi.org/10.1007/s003450050108
https://doi.org/10.1016/0090-4295(87)90033-1
https://doi.org/10.1016/0090-4295(87)90033-1
https://doi.org/10.1016/0090-4295(87)90033-1
https://doi.org/10.1016/j.ejrad.2003.11.018
https://doi.org/10.1016/j.ejrad.2003.11.018
https://doi.org/10.7863/jum.1999.18.3.207
https://doi.org/10.7863/jum.1999.18.3.207
https://doi.org/10.7863/jum.1999.18.3.207
https://doi.org/10.5455/jrmds.2014229
https://doi.org/10.5455/jrmds.2014229
https://doi.org/10.5455/jrmds.2014229
https://doi.org/10.1016/j.jamcollsurg.2006.07.004
https://doi.org/10.1016/j.jamcollsurg.2006.07.004
https://doi.org/10.1016/j.jamcollsurg.2006.07.004
https://doi.org/10.1016/j.jamcollsurg.2006.07.004
https://doi.org/10.1016/s0022-5347(05)00347-2
https://doi.org/10.1016/s0022-5347(05)00347-2
https://doi.org/10.1016/s0022-5347(05)00347-2
https://doi.org/10.1097/ta.0000000000004509
https://doi.org/10.1097/ta.0000000000004509
https://doi.org/10.1097/ta.0000000000004509
https://doi.org/10.1186/s42155-024-00505-y
https://doi.org/10.1186/s42155-024-00505-y
https://doi.org/10.1186/s42155-024-00505-y
https://doi.org/10.1186/s42155-024-00505-y
https://doi.org/10.1007/s00068-008-8105-x
https://doi.org/10.1007/s00068-008-8105-x
https://doi.org/10.1007/s00068-008-8105-x
https://doi.org/10.1016/j.urology.2007.06.1085
https://doi.org/10.1016/j.urology.2007.06.1085
https://doi.org/10.1016/j.urology.2007.06.1085
https://doi.org/10.22575/interventionalradiology.2025-0029
https://doi.org/10.22575/interventionalradiology.2025-0029
https://doi.org/10.22575/interventionalradiology.2025-0029
https://doi.org/10.1097/00005373-200109000-00017
https://doi.org/10.1097/00005373-200109000-00017
https://doi.org/10.1097/00005373-200109000-00017
https://doi.org/10.1097/00005373-200109000-00017
https://doi.org/10.1016/j.jvir.2020.10.029
https://doi.org/10.1016/j.jvir.2020.10.029
https://doi.org/10.1016/j.jvir.2020.10.029
https://doi.org/10.1016/j.jvir.2020.10.029
https://doi.org/10.1016/j.jvir.2020.10.029
https://doi.org/10.1016/s0022-5347(01)61763-4
https://doi.org/10.1016/s0022-5347(01)61763-4
https://doi.org/10.1016/s0022-5347(01)61763-4
https://doi.org/10.1016/0002-9610(80)90121-x
https://doi.org/10.1016/0002-9610(80)90121-x
https://doi.org/10.1177/000313480106700610
https://doi.org/10.1177/000313480106700610
https://doi.org/10.1177/000313480106700610
https://doi.org/10.1097/00005373-200012000-00023
https://doi.org/10.1097/00005373-200012000-00023
https://doi.org/10.1097/00005373-200012000-00023
https://doi.org/10.1097/00005373-200012000-00023
https://doi.org/10.1007/s002709900215
https://doi.org/10.1007/s002709900215
https://doi.org/10.1007/s002709900215
https://doi.org/10.1016/j.jvir.2011.08.002
https://doi.org/10.1016/j.jvir.2011.08.002
https://doi.org/10.1016/j.jvir.2011.08.002
https://doi.org/10.1016/j.jvir.2011.08.002
https://doi.org/10.1097/00005373-199907000-00036
https://doi.org/10.1097/00005373-199907000-00036
https://doi.org/10.1097/00005373-199907000-00036
https://doi.org/10.1097/00005373-199907000-00036
https://doi.org/10.1016/s1051-0443(95)71088-0
https://doi.org/10.1016/s1051-0443(95)71088-0
https://doi.org/10.1016/s1051-0443(95)71088-0
https://doi.org/10.1016/s1051-0443(95)71088-0
https://doi.org/10.1148/109.3.535
https://doi.org/10.1148/109.3.535
https://doi.org/10.1148/109.3.535
https://www.ncbi.nlm.nih.gov/pubmed/2342137
https://www.ncbi.nlm.nih.gov/pubmed/2342137
https://www.ncbi.nlm.nih.gov/pubmed/2342137
https://doi.org/10.1097/00005373-198509000-00013
https://doi.org/10.1097/00005373-198509000-00013
https://doi.org/10.1097/00005373-198509000-00013
https://doi.org/10.1002/jcu.1870200805
https://doi.org/10.1002/jcu.1870200805
https://doi.org/10.1002/jcu.1870200805
https://doi.org/10.1097/00005373-200102000-00002
https://doi.org/10.1097/00005373-200102000-00002
https://doi.org/10.1097/00005373-200102000-00002
https://doi.org/10.1097/00005373-200102000-00002
https://www.ncbi.nlm.nih.gov/pubmed/9448402
https://www.ncbi.nlm.nih.gov/pubmed/9448402
https://www.ncbi.nlm.nih.gov/pubmed/9448402
https://doi.org/10.1016/s0022-5347(17)44972-x
https://doi.org/10.1016/s0022-5347(17)44972-x

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

utive cases. ] Urol. 1986;136:561-565.

Mcaninch JW, Federle MP. Evaluation of renal injuries with
computerized tomography. ] Urol. 1982;128:456-460.
Beaujeux R, Saussine C, Al-Fakir A, Boudjema K, Roy C,
Jacgmin D, et al. Superselective endo-vascular treatment of
renal vascular lesions. ] Urol. 1995;153:14-17.

Brewer Jr ME, Strnad BT, Daley BJ, Currier RP, Klein FA, Mo-
bley JD, et al. Percutaneous embolization for the manage-
ment of grade 5 renal trauma in hemodynamically unstable
patients: initial experience. ] Urol. 2009;181:1737-1741.
Kwon H, Bae M, Jeon CH, Hwangbo L, Lee CM, Kim CW.
Volume preservation of a shattered kidney after blunt trau-
ma by superselective renal artery embolization. Diagn In-
terv Radiol. 2022;28:72-78.

Santucci RA, McAninch JW. Diagnosis and management of
renal trauma: past, present, and future. ] Am Coll Surg.
2000;191:443-451.

Stewart AF, Brewer Jr ME, Daley BJ, Klein FA, Kim ED. Inter-
mediate-term follow-up of patients treated with percutane-
ous embolization for grade 5 blunt renal trauma. ] Trauma.
2010;69:468-470.

Matthews LA, Smith EM, Spirnak JP. Nonoperative treat-
ment of major blunt renal lacerations with urinary extrava-
sation. J Urol. 1997;157:2056-2058.

Dugi DD, Morey AE Gupta A, Nuss GR, Sheu GL, Pruitt JH.
American Association for the Surgery of Trauma grade 4 re-
nal injury substratification into grades 4a (low risk) and 4b
(high risk). ] Urol. 2010;183:592-597.

Kuo RL, Eachempati SR, Makhuli M]J, Reed RL. Factors af-
fecting management and outcome in blunt renal injury.
World J Surg. 2002;26:416-419.

May AM, Darwish O, Dang B, Monda JJ, Adsul P, Syed J, et
al. Successful Nonoperative Management of High-Grade
Blunt Renal Injuries. Adv Urol. 2016;2016:3568076.

McGuire J, Bultitude ME Davis P, Koukounaras J, Royce PL,
Corcoran NM. Predictors of outcome for blunt high grade
renal injury treated with conservative intent. J Urol. 2011;
185:187-191.

Keihani S, Rogers DM, Putbrese BE, Moses RA, Zhang C,
Presson AP, et al. A nomogram predicting the need for
bleeding interventions after high-grade renal trauma: Re-
sults from the American Association for the Surgery of
Trauma Multi-institutional Genito-Urinary Trauma Study
(MiGUTS). ] Trauma. 2019;86:774-782.

Fisher R, Ben-Menachem Y, Whigham C. Stab wounds of
the renal artery branches: angiographic diagnosis and

45.

46.

47

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

https://doi.org/10.64961/kiir.2025.00052

treatment by embolization. AJR Am ] Roentgenol. 1989;152:
1231-1235.

. Howell GM, Peitzman AB, Nirula R, Rosengart MR, Alarcon

LH, Billiar TR, et al. Delay to therapeutic interventional ra-
diology postinjury: time is of the essence. J] Trauma.
2010;68:1296-1300.

Pryor JP, Braslow B, Reilly PM, Gullamondegi O, Hedrick
JH, Schwab CW. The evolving role of interventional radiolo-
gy in trauma care. ] Trauma. 2005;59:102-104.

Matsumoto J, Lohman B, Morimoto K, Ichinose Y, Hattori T,
Taira Y. Damage control interventional radiology (DCIR) in
prompt and rapid endovascular strategies in trauma occa-
sions (PRESTO): a new paradigm. Diagn Interv Imaging.
2015;96:687-691.

. Villas PA, Cohen G, Putnam SG, Goldberg A, Ball D. Wall-

stent placement in a renal artery after blunt abdominal
trauma. ] Trauma. 1999;46:1137-1139.

Mondie C, Maguire NJ, Rentea RM. Retroperitoneal Hema-
toma. In. StatPearls. Treasure Island (FL); 2025.

Maleux G, Stockx L, Wilms G, Bogaert G, Marchal G. Post-
operative retroperitoneal hemorrhage due to a bleeding
ureteric artery: treatment by transcatheter embolization.
Eur Radiol. 2001;11:34-36.

Kase DJ, Crystal KS, Naidich JB, Badillo FL, Waldbaum RS.
Embolization to control iatrogenic ureteral hemorrhage: a
case report. ] Urol. 1994;151:420-421.

Saiga A, Aramaki T, Sato R, Asahara K, Goto H. Emboliza-
tion of pseudoaneurysms in the ureteral branch of the renal
artery. CVIR Endovasc. 2023;6:51.

Park S. Embolization of traumatic ureteric artery bleeding.
Korean J Interv Radiol. 2025;30:2-4.

Vanheer R, De Wever L, Maleux G. Posttraumatic hemor-
rhagic bladder rupture managed with transurethral foley
catheter placement and bilateral transcatheter vesical ar-
tery embolization. Acta Chir Belg. 2023;123:427-429.

Kim MS, Hong HP, Kang KA, Lee YR, Joo KJ, Cho YS, et al.
Superselective vesical artery embolization for intractable
bladder hemorrhage related to pelvic malignancy. Acta Ra-
diol. 2021;62:1229-1237.

Clark SS, Prudencio RE Lower urinary tract injuries associ-
ated with pelvic fractures. Diagnosis and management.
Surg Clin North Am. 1972;52:183-201.

Cohen JK, Berg G, Carl GH, Diamond DD. Primary endo-
scopic realignment following posterior urethral disruption.
J Urol. 1991;146:1548-1550.

De Bondt S, Joniau S, Albersen M, Maleux G. Posttraumatic

17

Korean Society of Interventional Radiology


https://doi.org/10.1016/s0022-5347(17)44972-x
https://doi.org/10.1016/s0022-5347(17)52995-x
https://doi.org/10.1016/s0022-5347(17)52995-x
https://doi.org/10.1097/00005392-199501000-00007
https://doi.org/10.1097/00005392-199501000-00007
https://doi.org/10.1097/00005392-199501000-00007
https://doi.org/10.1016/j.juro.2008.11.100
https://doi.org/10.1016/j.juro.2008.11.100
https://doi.org/10.1016/j.juro.2008.11.100
https://doi.org/10.1016/j.juro.2008.11.100
https://doi.org/10.5152/dir.2021.21711
https://doi.org/10.5152/dir.2021.21711
https://doi.org/10.5152/dir.2021.21711
https://doi.org/10.5152/dir.2021.21711
https://doi.org/10.1016/s1072-7515(00)00695-5
https://doi.org/10.1016/s1072-7515(00)00695-5
https://doi.org/10.1016/s1072-7515(00)00695-5
https://doi.org/10.1097/ta.0b013e3181e5407a
https://doi.org/10.1097/ta.0b013e3181e5407a
https://doi.org/10.1097/ta.0b013e3181e5407a
https://doi.org/10.1097/ta.0b013e3181e5407a
https://doi.org/10.1016/s0022-5347(01)64673-1
https://doi.org/10.1016/s0022-5347(01)64673-1
https://doi.org/10.1016/s0022-5347(01)64673-1
https://doi.org/10.1016/j.juro.2009.10.015
https://doi.org/10.1016/j.juro.2009.10.015
https://doi.org/10.1016/j.juro.2009.10.015
https://doi.org/10.1016/j.juro.2009.10.015
https://doi.org/10.1007/s00268-001-0241-y
https://doi.org/10.1007/s00268-001-0241-y
https://doi.org/10.1007/s00268-001-0241-y
https://doi.org/10.1155/2016/3568076
https://doi.org/10.1155/2016/3568076
https://doi.org/10.1155/2016/3568076
https://doi.org/10.1016/j.juro.2010.08.085
https://doi.org/10.1016/j.juro.2010.08.085
https://doi.org/10.1016/j.juro.2010.08.085
https://doi.org/10.1016/j.juro.2010.08.085
https://doi.org/10.1097/ta.0000000000002222
https://doi.org/10.1097/ta.0000000000002222
https://doi.org/10.1097/ta.0000000000002222
https://doi.org/10.1097/ta.0000000000002222
https://doi.org/10.1097/ta.0000000000002222
https://doi.org/10.1097/ta.0000000000002222
https://doi.org/10.2214/ajr.152.6.1231
https://doi.org/10.2214/ajr.152.6.1231
https://doi.org/10.2214/ajr.152.6.1231
https://doi.org/10.2214/ajr.152.6.1231
https://doi.org/10.1097/ta.0b013e3181d990b5
https://doi.org/10.1097/ta.0b013e3181d990b5
https://doi.org/10.1097/ta.0b013e3181d990b5
https://doi.org/10.1097/ta.0b013e3181d990b5
https://doi.org/10.1097/01.ta.0000171455.66437.de
https://doi.org/10.1097/01.ta.0000171455.66437.de
https://doi.org/10.1097/01.ta.0000171455.66437.de
https://doi.org/10.1016/j.diii.2015.06.001
https://doi.org/10.1016/j.diii.2015.06.001
https://doi.org/10.1016/j.diii.2015.06.001
https://doi.org/10.1016/j.diii.2015.06.001
https://doi.org/10.1016/j.diii.2015.06.001
https://doi.org/10.1097/00005373-199906000-00035
https://doi.org/10.1097/00005373-199906000-00035
https://doi.org/10.1097/00005373-199906000-00035
https://doi.org/10.1007/s003300000484
https://doi.org/10.1007/s003300000484
https://doi.org/10.1007/s003300000484
https://doi.org/10.1007/s003300000484
https://doi.org/10.1016/s0022-5347(17)34968-6
https://doi.org/10.1016/s0022-5347(17)34968-6
https://doi.org/10.1016/s0022-5347(17)34968-6
https://doi.org/10.1186/s42155-023-00400-y
https://doi.org/10.1186/s42155-023-00400-y
https://doi.org/10.1186/s42155-023-00400-y
https://doi.org/10.64961/kjir.2025.00024
https://doi.org/10.64961/kjir.2025.00024
https://doi.org/10.1080/00015458.2022.2028452
https://doi.org/10.1080/00015458.2022.2028452
https://doi.org/10.1080/00015458.2022.2028452
https://doi.org/10.1080/00015458.2022.2028452
https://doi.org/10.1177/0284185120952781
https://doi.org/10.1177/0284185120952781
https://doi.org/10.1177/0284185120952781
https://doi.org/10.1177/0284185120952781
https://doi.org/10.1016/s0039-6109(16)39642-6
https://doi.org/10.1016/s0039-6109(16)39642-6
https://doi.org/10.1016/s0039-6109(16)39642-6
https://doi.org/10.1016/s0022-5347(17)38162-4
https://doi.org/10.1016/s0022-5347(17)38162-4
https://doi.org/10.1016/s0022-5347(17)38162-4
https://doi.org/10.1186/s42155-025-00593-4

Cha

58.

59.

60.

61.

62.

18

ng Ho Jeon. Interventional Radiology in Urologic Trauma

urethral hemorrhage associated with an arteriospongious
fistula and managed with catheter-directed embolization: a
report of 2 cases. CVIR Endovasc. 2025;8:77.

Clark WR, Patterson DE, Williams HJ. Primary radiologic re-
alignment of membranous urethral disruptions. Urology.
1992;39:182-184.

Coffield KS, Weems WL. Experience with management of
posterior urethral injury associated with pelvic fracture. J
Urol. 1977;117:722-724.

Elshout PJ, Veskimae E, MacLennan S, Yuan Y, Lumen N,
Gonsalves M, et al. Outcomes of Early Endoscopic Realign-
ment Versus Suprapubic Cystostomy and Delayed Urethro-
plasty for Pelvic Fracture-related Posterior Urethral Injuries:
A Systematic Review. Eur Urol Focus. 2017;3:545-553.
Jepson BR, Boullier JA, Moore RG, Parra RO. Traumatic
posterior urethral injury and early primary endoscopic re-
alignment: evaluation of long-term follow-up. Urology.
1999;53:1205-1210.

Koraitim MM. Pelvic fracture urethral injuries: the unre-
solved controversy. ] Urol. 1999;161:1433-1441.

Korean Society of Interventional Radiology

63.

64.

65.

66.

67.

Light A, Gupta T, Dadabhoy M, Daniel A, Nandakumar M,
Burrows A, et al. Outcomes Following Primary Realignment
Versus Suprapubic Cystostomy with Delayed Urethroplasty
for Pelvic Fracture-Associated Posterior Urethral Injury: A
Systematic Review with Meta-Analysis. Curr Urol.
2019;13:113-124.

Londergan TA, Gundersen LH, van Every M]J. Early fluoro-
scopic realignment for traumatic urethral injuries. Urology.
1997;49:101-103.

Martinez-Pineiro L, Djakovic N, Plas E, Mor Y, Santucci RA,
Serafetinidis E, et al. EAU Guidelines on Urethral Trauma.
Eur Urol. 2010;57:791-803.

Moudouni SM, Patard JJ, Manunta A, Guiraud P, Lobel B,
Guille E. Early endoscopic realignment of post-traumatic
posterior urethral disruption. Urology. 2001;57:628-632.
Mouraviev VB, Coburn M, Santucci RA. The treatment of
posterior urethral disruption associated with pelvic frac-
tures: comparative experience of early realignment versus
delayed urethroplasty. J Urol. 2005;173:873-876.


https://doi.org/10.1186/s42155-025-00593-4
https://doi.org/10.1186/s42155-025-00593-4
https://doi.org/10.1186/s42155-025-00593-4
https://doi.org/10.1016/0090-4295(92)90280-a
https://doi.org/10.1016/0090-4295(92)90280-a
https://doi.org/10.1016/0090-4295(92)90280-a
https://doi.org/10.1016/s0022-5347(17)58601-2
https://doi.org/10.1016/s0022-5347(17)58601-2
https://doi.org/10.1016/s0022-5347(17)58601-2
https://doi.org/10.1016/j.euf.2017.03.001
https://doi.org/10.1016/j.euf.2017.03.001
https://doi.org/10.1016/j.euf.2017.03.001
https://doi.org/10.1016/j.euf.2017.03.001
https://doi.org/10.1016/j.euf.2017.03.001
https://doi.org/10.1016/s0090-4295(99)00003-5
https://doi.org/10.1016/s0090-4295(99)00003-5
https://doi.org/10.1016/s0090-4295(99)00003-5
https://doi.org/10.1016/s0090-4295(99)00003-5
https://doi.org/10.1016/s0022-5347(05)68918-5
https://doi.org/10.1016/s0022-5347(05)68918-5
https://doi.org/10.1159/000499282
https://doi.org/10.1159/000499282
https://doi.org/10.1159/000499282
https://doi.org/10.1159/000499282
https://doi.org/10.1159/000499282
https://doi.org/10.1159/000499282
https://doi.org/10.1016/s0090-4295(96)00429-3
https://doi.org/10.1016/s0090-4295(96)00429-3
https://doi.org/10.1016/s0090-4295(96)00429-3
https://doi.org/10.1016/j.eururo.2010.01.013
https://doi.org/10.1016/j.eururo.2010.01.013
https://doi.org/10.1016/j.eururo.2010.01.013
https://doi.org/10.1016/s0090-4295(00)01068-2
https://doi.org/10.1016/s0090-4295(00)01068-2
https://doi.org/10.1016/s0090-4295(00)01068-2
https://doi.org/10.1097/01.ju.0000152145.33215.36
https://doi.org/10.1097/01.ju.0000152145.33215.36
https://doi.org/10.1097/01.ju.0000152145.33215.36
https://doi.org/10.1097/01.ju.0000152145.33215.36

	Introduction
	Part 1. Kidney
	Mechanisms of Renal Injury
	Imaging Evaluation
	Classification of Renal Trauma
	Management Strategies
	Endovascular Techniques
	Clinical Outcomes

	Part 2. Ureter
	Epidemiology and Mechanisms
	Imaging Evaluation and Diagnosis
	Interventional Techniques and Outcomes

	Part 3. Bladder
	Epidemiology and Mechanisms
	Interventional Techniques and Outcomes

	Part 4. Urethra
	Epidemiology and Mechanisms
	Endovascular Management of Hemorrhage
	Fluoroscopic Urethral Realignment

	Conclusion
	Author contributions
	Acknowledgments
	Funding
	Conflict of interest
	ORCID
	References 

