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Purpose: Severe pelvic fractures are associated with genitourinary injuries, but the 
relationship between pelvic trauma and concomitant urethral injuries has yet to be 
elucidated. This study evaluated the incidence, mechanism, site, and extent of urethral 
injuries in male patients with pelvic fractures.
methods: A retrospective cohort study was performed involving patients with urethral 
injuries accompanying pelvic fractures who visited Pusan National University Hospital 
from January 1, 2014 to December 31, 2019. Demographics, mechanisms of injury, clin-
ical features of the urethral injuries, concomitant bladder injuries, methods of manage-
ment, and the configuration of the pelvic fractures were analyzed.
results: The final study population included 24 patients. The overall incidence of ure-
thral injury with pelvic fracture was 2.6%, with the most common mechanism of ure-
thral injury being traffic accidents (62.5%). Complete urethral disruption (16/24, 66.7%) 
was more common than partial urethral injuries (8/24, 33.3%), and unstable pelvic 
fractures were the most common type of pelvic fracture observed (70.8%). There was 
no definitive relationship between the extent of urethral injury and pelvic ring stability.
Conclusions: The present study provides a 6-year retrospective review characterizing 
the incidence, mechanism, and clinical features of urethral injury-associated pelvic 
fractures. This study suggests that the possibility of urethral injury must be considered, 
especially in unstable pelvic fracture patients, and that treatment should be chosen 
based on the clinical findings.
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INTRODUCTION

Pelvic fractures are often caused by high-energy events, 

with the most common causes including motor vehicle 

collisions, motorcycle collisions, auto-pedestrian col-

lisions, and falls from heights [1-4]. Furthermore, the 

urethra in males is more vulnerable to injuries due to ana-

tomical differences between males and females. Complete 

disruption of the male urethra occurs in two-thirds of 

injuries, with partial injuries accounting for the remaining 

third [5].

Although previous studies have suggested that urethral 

injuries occur in up to 10% of male patients with pelvic 

fractures, the incidence and etiology of traumatic ure-

thral injuries remain to be fully elucidated [6,7]. Previous 

studies have been based on relatively small patient popu-

lations, and none have thoroughly described differences 

in presentation and outcomes according to the site and 

extent of urethral injury-associated pelvic fractures [8].

This study reviewed data over a 6-year period from a 

single institution from patients with urethral injuries and 

pelvic fractures. The aim of this study was to report the 

incidence, mechanism, site, and extent of urethral injuries 

with pelvic fractures in males.

METHODS

Study setting
A retrospective cohort study was performed at a regional 

trauma center between January 1, 2014 and December 

31, 2019. Patients were identified using the hospital in-

patient enquiry system. We retrospectively reviewed data 

from these medical records and included a total of 12,891 

patients with traumatic injuries who were admitted to 

Regional Trauma Center, Pusan National University Hos-

pital.

All patients with pelvic fractures were included. The ex-

clusion criteria were patients who were <16 years old, fe-

male, declared dead on arrival, or discharged/transferred 

from the emergency room, as well as those with unclear 

medical records or no urethral injury. The final study 

population consisted of 24 patients with urethral injuries 

(Fig. 1). The patients’ demographic characteristics, mech-

anisms of injury, and details of injuries were recorded. 

Available data included age, sex, mechanisms of injury, 

Injury Severity Score (ISS), clinical features of the urethral 

injury, methods of management, configuration of the pel-

vic fracture, the Abbreviated Injury Scale score for pelvic 

ring fracture, the length of hospital stay, the intensive care 

unit (ICU) length of stay (LOS), and survival status.

Fig. 1. Study flowchart. ER: emergency room.

12,891 trauma patients in the database

6,530 trauma patients in the database

6,361 patients were excluded due to less than 
16 years old, female, death on arrival, discharge 
or transfer from ER, or unclear medical records

924 patients with pelvic fractures

24 patients with urethral injury  
(24/924, 2.6%)

900 patients without urethral injury  
were excluded

5,606 patients without pelvic fractures  
were excluded
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Injuries recorded

1. Urethral injury
The demographic characteristics of patients with urethral 

injuries and pelvic fractures were recorded. The patients 

were subdivided into two broad categories based on 

whether the urethral injury was anterior or posterior ure-

thral. The anterior urethra included the bulbar urethra, 

the pendulous urethra, and the fossa navicularis, while 

the posterior urethra included the bladder neck, the pros-

tatic urethra, and the membranous urethra. The patients 

were also subdivided into two broad categories according 

to whether the extent of urethral injury involved partial 

or complete disruption. Partial disruption was defined as 

extravasation of contrast at the injury site with contrast 

visualized in the proximal urethra or bladder [9]. Com-

plete disruption was defined as a visible discontinuity of 

the urethra or extravasation of contrast at the injury site 

without visualization of the proximal urethra, anterior 

urethra, or the bladder [9]. Follow-up was conducted 

every 3 months for 6 months after injury, and then every 

6 months for the next 2 years at the urology outpatient 

clinic.

2. Orthopedic injuries
A pelvic fracture was defined as a pelvic ring fracture and/

or acetabular fracture. Details of the pelvic ring fractures, 

including the fracture type according to the Young and 

Burgess [10,11] and Tile [12] classifications of pelvic frac-

tures, were recorded. The Young and Burgess system clas-

sifies pelvic fractures into lateral compression (LC) types 

1–3, anterior-posterior compression (APC) types 1–3, the 

vertical shear (VS) type, and the combined (CM) type. In 

contrast, the Tile system classifies fractures into types A, B, 

and C. Pelvic fractures were subdivided into three broad 

categories: stable pelvic fractures, partially unstable pelvic 

fractures, and unstable pelvic fractures. Stable pelvic frac-

tures were defined as APC 1 [13], partially unstable pelvic 

fractures were defined as LC 1 or APC 2 [13] and unstable 

pelvic fractures were defined as LC 2, LC 3, APC 3, VS, or 

CM [13].

Outcome measures
The primary objective was to report the incidence, mech-

anism, site, and extent of urethral injuries in patients with 

pelvic fractures. The secondary objective was to evaluate 

the relationship between the extent of urethral injury and 

the level of pelvic ring stability.

Statistical analyses
Summary statistics are reported as the median and inter-

quartile range (IQR) as appropriate. Categorical variables 

are expressed as numbers and percentages. The Fisher ex-

act test was used to compare the frequencies of categorical 

variables between groups. A p-value <0.05 was considered 

to indicate statistical significance. Stata version 14.2 (Stata 

Corp., College Station, TX, USA) was used to analyze the 

data.

RESULTS

Patients’ characteristics and clinical features 
The demographic characteristics of the patients with 

urethral injuries are summarized in detail in Table 1. The 

overall incidence of urethral injuries with pelvic fractures 

was 2.6% (24 of 924) (Fig. 1). The median age of the 

patients was 59 years (IQR 40–67 years) with the most 

common mechanism being traffic accidents (62.5%). Out 

of the 24 urethral injuries, 20 were classified as posterior 

(85.3%), while the other four were classified as anterior 

(16.7%). There were 16 complete urethral injuries (66.7%) 

and eight partial disruptions of the urethra (33.3%). The 

median ISS was 28 (IQR 20–34) and concomitant bladder 

injuries occurred in five out of 24 patients (20.8%).

Formal retrograde urethrography was performed in 

70.8% of urethra trauma cases during the initial hospital-

ization (partial injuries: three cases; complete injuries: 12 

cases). Two cases (8.3%) of urethral injury were diagnosed 

via computed tomography (CT) findings (partial injuries: 

one case; complete injuries: one case). The remainder 

(20.8%) were diagnosed based on intraoperative findings 

(partial injuries: two cases; complete injuries: three cases).

Eighteen patients (75.0%) were treated with non-op-

erative management, while the remainder were treated 

with operative management (n=6, 25.0%). Non-operative 

management consisted of interventional urethral realign-

ment or insertion of a Foley catheter.
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The median duration of hospital stay and ICU LOS 

were 31 days (IQR 20–49 days) and 2 days (IQR 1–5 

days), respectively. No deaths were reported during the 

initial hospitalization. Delayed complications occurred in 

15 cases (62.5%). Urethral stenosis occurred in 13 patients 

(54.2%), and urinary incontinence and erectile dysfunc-

tion occurred in one patient each (8.3%). Delayed ure-

thral complications were more common in patients with 

complete urethral injuries than in patients with partial in-

juries, but there was no statistically significant difference 

between the two groups (62.5% vs. 50.0%, p=0.673).

Configuration of pelvic fractures in patients with ure-
thral injuries
The configurations of pelvic fractures in patients with 

urethral injuries are shown in Table 2. LC was the most 

common fracture type according to the Young and Bur-

gess system (18 of 24; 75.0%), whereas type B was the 

most common fracture type according to the Tile system 

(19 of 24; 79.1%). Unstable pelvic fractures (LC 2, LC 3, 

Table 1. Clinical features of patients with urethral injuries 
associated with pelvic fractures

Characteristics Total (n=24)

Age (years) 59 (40–67)

Injury mechanism

Occupant TA 4 (16.7)

Motorcycle TA 3 (12.5)

Pedestrian TA 8 (33.3)

Fall 1 (4.2)

Entrapment 7 (29.2)

Others 1 (4.2)

Injury site

Anterior urethra 4 (16.7)

Posterior urethra 20 (83.3)

Extent of injury

Complete disruption 16 (66.7)

Partial injury 8 (33.3)

ISS 28 (20–34)

Concomitant bladder injury 5 (20.8)

Diagnosis

CT 2 (8.3)

Urethrography 17 (70.8)

Intraoperative 5 (20.8)

Management

Operative management 6 (25.0)

Non-operative managementa 18 (75.0)

Outcome

Hospital stay (days) 31 (20–49)

ICU stay (days) 2 (1–5)

Mortality 0

Delayed complication of urethral injury 15 (62.5)

Urethral stenosis 13 (54.2)

Urinary incontinence 2 (8.3)

Erectile dysfunction 2 (8.3)

Values are presented as median (interquartile range) or number (%).
TA: traffic accident, ISS: Injury Severity Score, CT: computed tomography, 
ICU: intensive care unit.
aNon-operative management was defined as interventional urethral  
realignment or insertion of a Foley catheter.

Table 2. Configurations of pelvic fractures in patients with 
urethral injuries

Characteristics Total (n=24)

AIS for pelvic ring

<3 3 (12.5)

≥3 21 (87.5)

Young-Burgess classification

APC 3 (12.5)

LC 18 (75.0)

VS or CM 3 (12.5)

Tile classification

A 1 (4.2)

B 19 (79.1)

C 4 (16.7)

Stability of fracture

Stablea 1 (4.2)

Partially unstableb 6 (25.0)

Unstablec 17 (70.8)

Values are presented as number (%).
AIS: Abbreviated Injury Scale, APC: anterior-posterior compression,  
LC: lateral compression, VS: vertical shear, CM: combined.
aStable pelvic fracture was defined as APC 1 type.
bPartially unstable pelvic fractures were defined as LC 1 or APC 2 types.
cUnstable pelvic fractures were defined as LC 2, LC 3, APC 3, VS, or CM 
types.
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APC 3, VS, or CM) occurred in 70.8% (n=17) of patients, 

and partially unstable pelvic fractures (LC 1 or APC 2) 

occurred in 25.0% (n=6).

Relationship between the extent of urethral injuries 
and the configuration of pelvic fractures
Table 3 demonstrates the relationship between the extent 

of urethral injuries (partial vs. complete) and the configu-

ration of pelvic fractures. The risk of complete disruption 

of the urethra was higher in patients with unstable pelvic 

fractures than in those with stable or partially unstable 

fractures (81.3% vs. 0% vs. 18.7%). However, this result 

was not statistically significant (p=0.193). There was no 

definitive relationship between the extent of urethral inju-

ry and the specific type of pelvic fracture.

DISCUSSION

This study was the first to evaluate the incidence, mech-

anism, site, and extent of urethral injuries in a large 

contemporary cohort in South Korea. We found that 

the overall incidence of urethral injuries in males from 

blunt pelvic trauma was 2.6% of all pelvic fractures. No 

significant relationship was found between the extent of 

urethral injury and the severity of pelvic ring stability. 

However, we believe that this is likely due to the rarity of 

urethral injuries and the lack of sufficient statistical power 

to detect a significant difference.

Although the urethra is deeply located in the pelvic cav-

ity, its close proximity to the pelvic bone may lead to in-

jury during severe pelvic trauma. Urethral injuries usually 

occur in the setting of significant pelvic fractures, often 

from motor vehicle collisions or crush injuries [4]. Pel-

vic fracture-associated urethral injuries occur in 1.6% to 

25% of pelvic fractures, corresponding to 0.32–5/100,000 

males [14-17]. Combined urethral and bladder injuries 

occur in 1–33% of patients with pelvic fractures [14,16-

19]. These wide variations may be due to variations in the 

use of diagnostic tools such as urethrography or comput-

Table 3. Relationship between the extent of urethral injuries and the configuration of pelvic fractures

Characteristics Partial disruption (n=8) Complete disruption (n=16) p-value

AIS for pelvic ring 1.000

<3 1 (12.5) 2 (12.5)

≥3 7 (87.5) 14 (87.5)

Young-Burgess classification 0.055

APC 3 (37.5) 0

LC 4 (50.0) 14 (87.5)

VS or CM 1 (12.5) 2 (12.5)

Tile classification 0.505

A 1 (12.5) 0

B 6 (75.0) 13 (81.2)

C 1 (12.5) 3 (18.8)

Stability of fracture 0.193

Stablea 1 (12.5) 0

Partially unstableb 3 (37.5) 3 (18.7)

Unstablec 4 (50.0) 13 (81.3)

Values are presented as number (%).
AIS: Abbreviated Injury Scale, APC: anterior-posterior compression, LC: lateral compression, VS: vertical shear, CM: combined.
aStable pelvic fracture was defined as APC 1 type.
bPartially unstable pelvic fractures were defined as LC 1 or APC 2 types.
cUnstable pelvic fractures were defined as LC 2, LC 3, APC 3, VS, or CM types.
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ed tomography. Delayed complications such as urethral 

stricture, erectile dysfunction, and urinary incontinence 

may occur in up to 90% of patients with urethral injuries 

[14]. Our study found comparable rates of the incidence 

of urethral injury associated with pelvic fractures in males 

(2.6%), concomitant bladder injuries (20.8%), and de-

layed complications (62.5%).

Our study indicated that the risk of developing a com-

plete disruption of the urethra was higher in patients with 

unstable pelvic fractures than in those with partially un-

stable or stable fractures. Urethral injuries in the setting of 

a pelvic fracture are associated with mechanisms that rup-

ture the puboprostatic ligament with or without shearing 

forces to the perineal membrane [14]. Pelvic fractures can 

be associated with either partial or complete urethral dis-

ruption. However, the latter is more common [9]. Com-

plete urethral disruption occurs when a significant pelvic 

fracture causes upward displacement of the bladder and 

prostate. Avulsion of the puboprostatic ligament is fol-

lowed by stretching of the membranous urethra, resulting 

in complete disruption at the anatomic weak point, the 

bulbomembranous junction [4]. We think that this mech-

anism may explain why complete urethral disruption was 

common in patients with unstable pelvic fractures.

From a clinical perspective, the characteristics of a pel-

vic fracture are useful in determining the likelihood of 

urethral injury [13]. Using a mechanistic understanding 

of urethral injury, previous investigators have attempted 

to predict injuries based on particular fracture configu-

rations [7,13,20,21]. Battaloglu et al. [13] reported that 

urethral injuries were associated with unstable pelvic 

fractures, but not with a specific pelvic fracture type. We 

found that posterior and complete urethral injury rates 

tended to rise as stability declined; however, this relation-

ship was not statistically significant. We suggest that more 

work is needed to evaluate the relationship between ure-

thral injuries and pelvic ring stability.

There are several limitations to this study. First, the 

study was confined to patients at a single center, and our 

study population may have been specific to a certain re-

gion; additionally, this study only analyzed the population 

of patients who presented to a regional trauma center. As 

such, the severity and frequency of injuries seen at Pusan 

National University Hospital likely differ significantly 

from those seen at a community emergency department. 

Second, because this was a non-randomized and ret-

rospective analysis with a limited number of cases, the 

results are not conclusive and lacked sufficient statistical 

power to detect a significant differences. Therefore, ad-

ditional prospective studies involving larger sample sizes 

will be necessary to support our findings. 

CONCLUSION

This 6-year single-institution cohort study involved pa-

tients with urethral injuries with pelvic fractures. Urethral 

injuries occurred in 2.6% of all pelvic fracture patients. 

Complete disruption was more common than partial ure-

thral injuries, and unstable pelvic fracture was the most 

common fracture type. In addition, the risk of complete 

disruption was found to rise as stability declined. This 

study emphasizes the importance of maintaining a high 

index of clinical suspicion in patients who present with 

urethral injuries, especially in those with unstable pelvic 

fractures. Further research involving a larger number of 

cases is needed in order to clarify the relationship between 

urethral injuries and the configuration of pelvic fractures.
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