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Abstract : A five-year-old, castrated male, Pung-san dog was referred to Konkuk University Veterinary Teaching
Hospital with trauma and persistent hemorrhage in the inguinal region. The dog had a history of being wounded by
a wild boar at 5 days prior to presentation. Rupture of the membranous urethra and urethrocutaneous fistula were
demonstrated by the retrograde positive contrast urethrography. A urinary catheter was placed to identify the urethra
and urethrocutaneous fistula. The necrotic tissues and damaged tissues by urine leakage around urethrocutaneous fistula
were debrided. An urethral anastomosis over an indwelling catheter was performed. The dog maintained normal
urination without other complications including dysuria and hematouria at the follow-up evaluation after 1 month
postoperatively. A retrograde urethrogram repeated at 2 months after surgery showed no urethral stricture. 
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Introduction

Urethral trauma in animals may occur as results of blunt or

penetrating injuries or iatrogenic injury (7,10). It has been

reported that urethral injury is more common in males but

possible in any animal with severe pelvic fractures or trauma

to the other areas of the urethra (3). The female urethra is less

prone to injury, because the urethra is short and mobile and

has no significant attachment to bone (3).

The most common complications of urethral rupture are

metabolic disorders secondary to urine retention, tissue dam-

age from urine leakage into intrapelvic or subcutaneous tissue,

stricture formation and urethrocutaneous fistula formation (2,

4,8,9). Extravasation of urine over a 12- to 24-hour period is

thought by some investigators to be harmless (13). However,

urine contact with tissue over a longer period of time results

in inflammation, edema and potential bacterial infection (5).

Traumatic urethral transection with urethrocutaneous fistula

that was not associated with pelvic fractures appears to be a

rare event. This report describes the clinical signs, radio-

graphic findings, surgical repair and prognosis with urethral

transection with urethrocutaneous fistula, secondary to the

blunt trauma without pelvic factures.

Cases Report

A five-year-old, castrated male, Pung-san dog was referred

to Konkuk University Veterinary Teaching Hospital with trauma

and persistent hemorrhage in inguinal region. The dog had a

history of being wounded by a wild boar at 5 days prior to

presentation. The owner reported that the dog showed depres-

sion, anorexia after trauma and received antibiotics at a local

animal hospital initially. 

On physical examination, the dog revealed swelling of the

right hindlimb, inguinal bruising, laceration around scrotum

and dripping of hematuria at the first portion of the urine

stream.

Complete blood count (CBC) showed decreased PCV (30%,

reference range 37~55) and mild leukocytosis (22.54 × 103/ul,

reference range 6~17). The serum biochemistry elevations

were found in ALP (336 U/L, reference range 47-254) and

LDH (135 U/L, reference range 20~109). There was no re-

markable finding in thoracic radiography. Abdominal ultra-

sonography showed an intact bladder and no abdominal fluid.

Rupture of the membranous urethra and urethrocutaneous fis-

tula were demonstrated by retrograde positive contrast ure-

thrography (Fig 1). 

Surgical Procedure

The dog was premedicated with acepromazine 0.1 mg/kg,

IM (Sedaject®, Sam-Woo Median Co., Ltd., Korea) and

medetomidine 0.02 mg/kg, IM (Domitor®, Orion PharmaCo.,

Finland), and was injected with intravenous propofol (Ane-

pol®, Hana Pharam Co., Ltd., Korea) at a dose of 6 mg/kg.

The anesthesia was maintained using 1.5% isoflurane (Forane®,

Rhodia Orgranique Fine Ltd., Korea) and oxygen (approxi-
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mately 1.5 L/min) added from the room air using an endotra-

cheal tube.

A 12 French urinary catheter was placed retrograde from

the penile orifice to identify the urethra and urethrocutaneous

fistula (Fig 2). The necrotic tissues and damaged tissues by the

urine leakage around urethrocutaneous fistula were debrided.

After cystotomy, another catheter was placed between the

bladder and the ruptured urethra (Fig 3A). The catheter which

was placed from the penile orifice was inserted to the proxi-

mal urethra. The urethra was apposed longitudinally using 5-0

polyglyconate (Maxon®, Davis & Geck, USA) in a simple

interrupted pattern (Fig 3B). Two penrose drains were placed

at 2 cm from the fistula. An intraoperative culture was taken.

The subcutaneous tissue was sutured using 3-0 poliglecaprone

25 (monosyn®, Ethicon, USA) in a simple interrupted pattern.

A skin closure was routinely performed. Analgesia (buprenor-

phine, Renolpan®, Hanlim, Korea, 10~20 µg/kg, IM) and fluid

therapy were performed, and the dog recovered uneventfully.

Postoperative Care and Progress

An Elizabethan collar was used to prevent any bandage

removal or licking of the suture site. Klebsiella pneumoniae

and Pseudomonas spp were isolated from a bacteria culture.

Amoxicillin-Clavulanic acid (20 mg/kg PO, bid) and Cefo-

taxime (30 mg/kg SC, bid) were administered. All drains were

protected by a bandage. The discharges from the drains were

serosanguineous and the volume of discharge diminished by

14 days after surgery, and therefore those drains were removed

at that time. The urinary catheter was also removed 14 days

postoperatively. The dog maintained normal urination without

other complications including dysuria and hematouria at the

follow-up evaluation after 1 month postoperatively. A retro-

grade urethrogram repeated 60 days after surgery showed no

urethral stricture. The diameter increased to 110 percent of

the diameter of the adjacent urethra (Fig 4). 

Discussion

In a previous retrospective study, urethral injuries were

observed in only 2 dogs among 600 dogs that had been hit by

cars, and were associated with pubic fractures (10). In a sec-

ond study, urethral rupture consisted of 10% of 281 cases of

urinary tract trauma, which were primarily the result of vehi-

cle accidents (9). In a prospective study by Selcer, 100 ani-

mals with pelvic trauma were evaluated, of which five dogs

had urethral rupture with associated pubic fractures (14). In a

retrospective study, the most common cause of urethral injury

in dogs was vehicular trauma (1). Animals with urethral inju-

ries have often been hit by cars and may suffer severe inju-

Fig 1. (A) Ventrodorsal view of radiography revealed swelling of the right hindlimb. (B) Lateral abdominal radiograph of the ret-

rograde positive-contrast demonstrated a defect in the membranous portion of the urethra (arrow). 

Fig 2. A urinary catheter was placed retrograde from the penile

orifice to identify the urethra and urethrocutaneous fistula.
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ries, including skin laceration, pulmonary contusions, abdom-

inal organ trauma and fractures (9,10,14). These multiple

traumatic injuries were associated with a poor outcome (1).

In this case, the appropriate treatments were not performed

after initial urethral injury, therefore the leakage of urine

made damages of the periurethral tissue and the urethrocuta-

neous fistula. The confirmation of the intact urethral structure

is needed to prevent additional damages (2,3,6). 

One of important factors affecting urethral healing is uri-

nary tract infection (6,13). In the present report, the result of

the bacterial culture was a co-infection with Klebsiella pneu-

moniae and Pseudomonas spp. Monitoring of the urinary tract

infection following urinary diversion is recommended and the

infection should be treated based on the results of the bacterial

culture and sensitivity results. When a complete transection

of the urethra occurs, leakage of urine into the subcutaneous

tissues results in extensive cellulitis and tissue necrosis (6).

Traumatic injuries of the urethra and attempts to correct

these abnormalities surgically may detrimental affects on ure-

thral architecture and function (3,15). The integrity of urethral

anatomy and function is a prerequisite to normal micturition

(3,15). However, extravasations of urine in periurethral tissue

affects not only wound healing and hemostasis (3,15) but

also concurrent secondary infection on periurethral tissue

which may occurred on the tissue damage such as the skin (8).

And urethral urine accumulation also promotes periurethral

fibrosis and stricture, particularly infection (3,6). Therefore, a

complete transection of the urethra is treated by resection of

the damaged tissue and anastomosis to prevent formation of

any stricture or urethrocutaneous fistula (3,12,13). Urethral

anastomosis over an indwelling catheter appeared to result in

a lesser degree of stricture compared with anastomosis with-

out sutures over an indwelling catheter (5,11).

In this case, definitive treatment included debridement and

drainage of the tissues after repair of the urethral injury. The

urethra has been completely transected, it was necessary to do

a urethral anastomosis and to do a cystotomy to insert a cath-

eter in an antegrade direction to identify the distal end of the

proximal urethra. The application of an intraurethral catheter

facilitates identification of the urethral lumen, and improves

the result of anastomosis during surgery. In addition, due to the

application of a urethral catheter, urine contact was minimized

with the site of the urethral injury and it is suggested that this

favorably influences urethral healing by decreasing the inci-

dence and severity of urethral stricture. 

Urethral stricture is the most common complication of ure-

thral trauma, but the clinical signs of stranguria or tenesmus

did not relate to the urethral stricture. Narrowing of the ure-

thral diameter must exceed 60% before an animal shows clin-

ical signs of urethral stricture (1,5). In this case, the repeated

contrast studies were needed after urethral anastomosis to

confirm the integrity of urethral anatomy and the stricture.

The diameter increased to 110 percent of the diameter of the

adjacent urethra on the retrograde urethrogram at 60 days. 
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풍산 개에서 발생한 외상성 요도 절단과 요도 피부 누공의 수술적 교정
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요 약 : 5살의 중성화된 수컷 풍산 개가 서혜부에 지속적인 출혈 증상으로 내원하였다. 내원 5일 전에 멧돼지에게 공

격을 받은 병력을 가지고 있었으며, 양성 요도 조영술에서 막성 요도의 파열과 요도 피부 누공이 있음을 확인 하였다.

수술 중 요도 카테터를 장착하여서 요도와 요도 피부 누공을 확인 하였고, 오줌의 누출로 인해 발생한 괴사 조직과 손

상된 조직을 제거 하였다. 요도 카테터를 장착하여 요도 문합술을 실시하였다. 술 후 한달 째 배뇨장애나 혈뇨 증상이

없이, 정상적인 배뇨를 유지하였으며, 수술 후 2 달째 실시한 역행성 양성 요도 조영술에서 요도 협착 소견을 보이지

않았다. 

주요어 :요도 절단, 요도문합술, 요도 피부 누공, 개


