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Intervention for Urologic

Trauma
Hl k7 |7] QAF QIE{HIA

Hoon Kwon, MD* (&, Chang Ho Jeon, MD*** (&), Chang Won Kim, MD*

'Department of Radiology, Pusan National University Hospital, Busan, Korea
’Medical Research Institute, Pusan National University Hospital, Busan, Korea

Urinary tract injuries occur in up to 10% of patients with abdominal trauma, and the kidney is
the most commonly injured structure of the urinary system. The kidney is the third most com-
mon abdominal organ to be injured by trauma, following the spleen and liver, in that order. The
American Association for the Surgery of Trauma kidney injury scale is the most commonly used
classification system for blunt renal injuries, which grades renal injury based on the size of lacer-
ation and its proximity to the renal hilum on CT. CT aids in delineating the most important fea-
tures of urological injury that affect the diagnosis and management, including interventions.
The major renal injuries are usually surgical emergencies. The current trend toward a more con-
servative management of renal trauma and advances in interventional radiology in the field of
trauma may increase the use of interventional procedures for patients with renal injury. Ure-
thral injuries can be anterior or posterior depending on the injury site, and interventional ure-
thral realignment plays an important role in the treatment of urethral injury and surgical repair
or endoscopic urethral realignment. Therefore, in this paper, we provide a literature review and
discuss the efficacy and clinical significance of intervention for urologic trauma.

Index terms Embolization, Therapeutic; Interventional Radiology; Kidney; Trauma; Urethra
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Table 1. AAST Kidney Injury Scale, 2018 Revision (48)

AAST AlS

Description of Injur
Grade Severity P Jury

I 2 -Subcapsular hematoma and/or parenchymal contusion without laceration
- Perirenal hematoma confined to Gerota fascia
- Renal parenchymal laceration < 1 cm depth without urinary extravasation
- Renal parenchymal laceration > 1 cm depth without collecting system rupture or

urinary extravasation
- Any injury in the presence of a kidney vascular injury or active bleeding contained
within Gerota fascia
- Parenchymal laceration extending into urinary collecting system with urinary
extravasation
- Renal pelvis laceration and/or complete ureteropelvic disruption
IV 4 -Segmental renal vein or artery injury
- Active bleeding beyond Gerota fascia into the retroperitoneum or peritoneum
- Segmental or complete kidney infarction(s) due to vessel thrombosis without active
bleeding
- Main renal artery or vein laceration or avulsion of hilum
\Y 5  -Devascularized kidney with active bleeding
- Shattered kidney with loss of identifiable parenchymal renal anatomy

Vascular injury is defined as a pseudoaneurysm or arteriovenous fistula and appears as a focal collection of
vascular contrast that decreases in attenuation with delayed imaging. Active bleeding from a vascular injury
presents as vascular contrast, focal or diffuse, that increases in size or attenuation in delayed phase. Vascular
thrombosis can lead to organ infarction. Grade based on highest grade assessment made on imaging, at op-
eration, or on pathologic specimen. More than one grade of kidney injury may be present and should be
classified by the higher grade of injury. Advance one grade for bilateral injuries up to Grade III.

AAST = American Association for the Surgery of Trauma, AIS = abbreviated injury scale
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Fig. 1. A57-year-old man showing a shattered kidney (The American Association for Surgery of Trauma V) after slipping.

A. CT scan shows a shattered kidney presenting as renal parenchyma completely separated from the renal capsule and contrast extravasation.
B. Left renal angiography confirms a shattered kidney. In addition, contrast leakage and pseudoaneurysm are demonstrated.

C. Selective embolization for the two feeders of contrast leakage and pseudoaneurysm using a mixture with 1:3 ratio of N-butyl-2-cyanoacry-
late to lipiodol.

D. Follow-up CT after 2 months shows no perirenal fluid collection or urine leakage. The degree of enhancement is mildly reduced, but the re-
modeled kidney shows better renal perfusion on the coronalimage.
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Fig. 2. 27-year-old man with main renal artery injury struck by an industrial robot.

B. The left kidney is not visible on suprarenal abdominal aortography probably due to the transection or
flow-limiting dissection of the left main renal artery.

C. The distal flow is faintly visible when contrast was injected through the 5-Fr catheter. However, the 0.035-
inch hydrophilic coated guidewire could not pass beyond this point because of the acute vessel angle.

D. After changing the vessel angle using the 6-Fr angled guiding sheath (blue triple line), we succeeded in ad-
ministering the 0.035-inch hydrophilic coated guidewire (red dotted line) up to the distal portion.

E. After the deployment of the 8-mm self-expandable metallic stent, completion renal angiography shows
restoration of the parenchymal perfusion and venous drainage.

https://doi.org/10.3348/jksr.2019.80.4.667 675
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Fig. 3. Interventional realignment for posterior urethral disruption. A 32-year-old man with posterior ure-
thral disruption after a motocycle accident.

A. Fluoroscopy reveals a complex pelvic fracture with contrast filling of the urinary bladder. The end (arrow)
of the Foley catheter is not in the bladder.

B. Retrograde urethrogram shows posterior urethral disruption. The end of the disrupted membranous ure-
thra has a beak appearance (arrow).

C. Supported by the 5-Fr catheter, a 0.035-inch hydrophilic coated guidewire (arrowhead) was located in the
free space in the pelvic cavity without detecting the disrupted contralateral proximal urethra (retrograde ap-
proach). Another 0.035-inch hydrophilic coated guidewire (arrow), which was loaded in the 5-Fr catheter, was
passed through the suprapubic cystostomy and navigated to pass through the site of the posterior urethral
disruption so as to reach the external urethral orifice (antegrade approach).

D. A 16-Fr Foley catheter was inserted in the bladder over the guidewire (through-and-through technique) for
posterior urethral realignment.

JEHIAS 53 I Q =AHld &= |ARSE ol Ro] g A& ol & <= Sk WA vt
Z 2% S B 3 ZHEE Ao 2= ofdE Qo] slRoA S U A3t
A Qo] JRE XJYA7|= Al 714 07 o]f il nRIVIA R X SR WEFEE 55 &
3 7HIE RY SR & Ahfg 7oA otdE sHE e & '—H‘:‘i~l X1} &3 ofglLt., o2fgl o] F &
7] ‘1153*3 Q28 Yol 2 7HEE & A E (landmark) 2 Aot S/, HAMY /4= Eelst
WA, 94 829 guidewireg 27gste], otdE]o] Holzl & 7to] 2p{a7t BE-EZ A,
°HT 4 AU (true lumen)S 2ol B2 Q& 0 & FIpA7|= W0l &go] d &
Ut} ghek o] RpH o 2 & 2pR-g7tollA Q=& = Zlo] offthH ApR-g1tollA| Z71n| 71E|E]

= Ol%OP ZH % 7|&(Rendezvous technique)o] E20] & 7102 HItk(Fig, 4).
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Fig. 4. Snare catheter being used for effectively grasping the guidewire with the retrograde approach.
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