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Abstract: The Japanese Urological Association’s guidelines for the treatment of renal

trauma were published in 2016. In conjunction with its revision, herein, we present the new

guidelines for overall urotrauma. Its purpose is to provide standard diagnostic and treatment

recommendations for urotrauma, including iatrogenic trauma, to preserve organ function

and minimize complications and fatality. The guidelines committee comprised urologists with

experience in urotrauma care, selected by the Trauma and Emergency Medicine

Subcommittee of the Specialty Area Committee of the Japanese Urological Association, and

specialists recommended by the Japanese Association for the Surgery of Trauma and the

Japanese Society of Interventional Radiology. The guidelines committee established the

domains of renal and ureteral, bladder, urethral, and genital trauma, and determined the lead

person for each domain. A total of 30 clinical questions (CQs) were established for all

domains; 15 for renal and ureteral trauma and five each for the other domains. An extensive

literature search was conducted for studies published between January 1, 1983 and July 16,

2020, based on the preset keywords for each CQ. Since only few randomized controlled trials

or meta-analyses were found on urotrauma clinical practice, conducting a systematic review

and summarizing the evidence proved challenging; hence, the grade of recommendation was

determined according to the 2007 “Minds Handbook for Clinical Practice Guidelines” based

on a consensus reached by the guidelines committee. We hope that these guidelines will be

useful for clinicians in their daily practice, especially those involved in urotrauma care.

Key words: external injury, guideline, iatrogenic injury, urotrauma.

INTRODUCTION

Although deaths due to road traffic accidents have been decreasing in Japan,1 trauma remains a
major cause of death among young people.2 In an aging society, the younger generation comprises
a significant proportion of the working-age population; thus, it is extremely important to improve
trauma care. Urotrauma is relatively rare, albeit inevitable, in the daily practice of urologists.
Although urotrauma is not fatal in most cases, depending on the nature of the trauma and the treat-
ment chosen, patients may experience varying degrees of functional impairment. Furthermore,
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iatrogenic urotrauma, which commonly occurs in the ureter and
urethra, due to surgery and other procedures often impairs
patients’ quality of life, prolongs the treatment duration, increases
medical costs, and possibly leads to medical lawsuits.

In 2016, the Japanese Urological Association (JUA) pub-
lished guidelines for the treatment of renal trauma, the most
common type of urotrauma. Guidelines for overall urotrauma
have already been published by the American Urology Asso-
ciation and European Association of Urology,3,4 highlighting
the need for establishing new urotrauma guidelines that are
concordant with the Japanese medical system. Consequently,
the Japanese Urological Association decided to publish
updated guidelines for overall urotrauma in conjunction with
the revision of the renal trauma guidelines. These guidelines
aim to provide standard clinical practice recommendations
based on the current global evidence on urotrauma, in the
context of the Japanese medical system. The guidelines com-
mittee comprised urologists with experience in urotrauma
care, selected by the Trauma and Emergency Medicine Sub-
committee of the Specialty Area Committee of the Japanese
Urological Association, and specialists recommended by the
Japanese Association for the Surgery of Trauma (JAST) and
the Japanese Society of Interventional Radiology, all of
whom are experienced in urotrauma care.

TARGET AUDIENCE

Urologists, emergency physicians, general surgeons, trauma
surgeons, and general practitioners involved in urotrauma care.

METHOD OF PREPARATION

The guideline committee established the domains of renal and
ureteral, bladder, urethral, and genital trauma, and determined
the lead person for each domain. A total of 30 clinical ques-
tions (CQs) were established for all domains; 15 for renal and
ureteral trauma and five for each of the other domains, based
on the existing JUA guidelines for renal trauma. An extensive
literature search was conducted, conjointly with the Japan
Medical Library Association, in the Igaku Chuo Zasshi and
PubMed databases for studies published between January 1,
1983 and July 16, 2020, based on preset keywords for each
CQ. Each committee member selected relevant studies from
the titles, formats, and abstracts of the obtained literature (pri-
mary screening). In addition, each committee member searched
for relevant literature that had been published after the search
period. The full texts of all primary screened articles were care-
fully read to select the final articles (secondary screening). The
results were summarized and included as clinical answers.
Only few randomized controlled trials or meta-analyses in uro-
trauma clinical practice were available; hence, conducting a
systematic review and summarizing the voluminous evidence
proved difficult. Therefore, the grade of recommendation was
determined according to the 2007 “Minds Handbook for Clini-
cal Practice Guidelines” following a consensus reached by the
guidelines committee. The classification of recommendations is
as follows: A: Strong scientific evidence exists and is strongly
recommended; B: Scientific evidence exists and is recom-
mended; C1: Scientific evidence is not clear but is

recommended; C2: Scientific evidence is not clear and is not
recommended; D: Scientific evidence of ineffectiveness or
harm exists and is not recommended. Nevertheless, some CQs
could not be assigned a grade of recommendation.

CHAPTER 1. RENAL AND URETERAL
TRAUMAS

CQ1. What are the characteristics of the renal
trauma mechanism in our country?

Answer. In Japan, road traffic accidents are the most common
cause of renal trauma, followed by falls and sports-related
injuries.5 Most injuries are due to blunt trauma such as contu-
sions and penetrating trauma such as stabbing and cuts; gun-
shot wounds account for only a meager percentage of all
renal trauma cases.6 The incidence of iatrogenic renal trauma
is 1.8%–15%; vascular injuries are most common of these,
and procedures such as percutaneous nephrostomy and litho-
tripsy are the most common injury mechanisms.7

CQ2. What are the characteristics of renal
trauma management and the appropriate
hospital requirements?

Answer. The kidneys are retroperitoneal organs surrounded
by Gerota’s fascia; hence, blunt trauma rarely results in major
bleeding or requires emergency surgery.5,8 If the injury
extends into the renal pelvis, urinary extravasation and infec-
tion may occur.9 Current treatment strategies are mostly mini-
mally invasive procedures owing to advances in diagnostic
imaging and endovascular surgery.10

Hospitals should be able to provide transcatheter arterial
embolization (TAE), drainage for urinary extravasation, and
surgeries for renal trauma, and emergency care for head,
chest, and abdominal injury-related complications (Table 1).11

CQ3. What is the incidence and severity of
renal trauma in Japan?

Answer. The incidence of renal trauma in Japan is approxi-
mately 2.06 cases/100 000 person-years.6 Males account for
72%–74.2% of such cases, and the median age is 41–
43 years.5,6 Approximately 48%, 21%, 25%, and 6% of the

TABLE 1 Protocol to be followed when transferring patients with renal

trauma.

1 General condition must be stable after initial resuscitation.

2 An indication that treatment is not possible at the referring

hospital clearly exists.

3 It must be ensured that patients receive appropriate treatment at

the referred hospital to improve patient outcomes.

4 Doctors and/or nurses can accompany the patient in the ambulance

and manage any incidents that arise during the transfer.

5 Provide information to the referred hospital in advance to shorten

the patient’s waiting time for treatment.

2 © 2023 The Japanese Urological Association.

HORIGUCHI ET AL.



cases are subcapsular renal, superficial, deep, and renal pedi-
cle injuries, respectively.12 The incidence of severe renal
trauma is high among children.13 Approximately 6.9 cases/
million person-years of sports-related renal trauma occur
among youth, with skiing, snowboarding, and cycling having
a higher risk than contact sports.14

CQ4. What is the frequency and severity of
concomitant organ injuries in renal trauma?

Answer. Concomitant organ injuries are present in 26%–91%
of renal trauma cases,5 including liver, spleen, head, and chest
injuries and pelvic and extremity fractures.5 Few cases of renal
trauma due to sports-related injuries are associated with other
organ injuries.15 Renal trauma itself is rarely the cause of death.
Injuries to the head, chest, and abdomen and/or pelvic fractures
may be the cause of trauma-related death; hence, interdepart-
mental collaboration is important in urotrauma care.11

CQ5 what are the classifications of renal
trauma and what are their advantages and
problems?

Answer. The JAST (Table 2) classification for renal trauma is
mainly used in Japan,16 while the American Association for
the Surgery of Trauma (AAST) (Table 3) is used in Europe
and the United States.12,17 Both classifications correlate with
treatment outcomes and are useful and valid in determining
treatment options.5,12 The JAST and AAST classifications
were revised in 2008 and 2018, respectively; hence, further
validation is needed regarding their continued effectiveness.18

CQ 6. What are the clinical findings that are
useful in renal trauma management?

Answer. Medical interviews on the trauma history and comor-
bidities, physical examination, hemodynamics, and urine
findings are crucial in renal trauma management.4,19,20 Hemo-
dynamics is particularly essential for determining further test-
ing and treatment strategies (Figure 1).4,20 A systolic blood
pressure of ≤90 mmHg is borderline; however, its significance
is slightly less in pediatric cases.4,20 Although gross or micro-
scopic hematuria is observed in many cases, false-negative and

false-positive findings are not uncommon.20,21 (Recommended
Grade B).

CQ7. What are the laboratory findings that
are useful in renal trauma management?

Answer. Blood tests are useful in the evaluation and follow-up of
patients with renal trauma.7 Although hematuria is a significant
indicator of renal trauma, its absence does not rule out renal
trauma.21 The degree of hematuria does not correlate with the
injury severity.22 Contrast-enhanced computed tomography (CT)
is a key imaging modality in the assessment of renal trauma. It
can reveal the morphology of renal trauma, the presence of vas-
cular damage, and damage to the renal pelvis and ureters from
the early (arterial phase) to the excretory phase (and delayed
phase, if necessary).4,20,22 (Recommended Grade B).

CQ8. Which imaging modalities are useful in
renal trauma management?

Answer. Contrast-enhanced CT is most useful in renal trauma
evaluation. In addition to plain CT, contrast-enhanced CT late
arterial (corticomedullary phase), renal parenchymal, and excre-
tory phases can evaluate kidney, ureter, bladder, and urethra, and
other organ injuries.23–25 In Japan, blunt trauma is more com-
mon; hence, conservative management is often chosen in the
absence of other organ injuries. However, some cases require
TAE or immediate nephrectomy; hence, contrast-enhanced CT is
indispensable in determining the treatment strategy in such cases
(Figure 1).25,26 Although ultrasonography is unreliable for initial
treatment decisions, it is useful for follow-up without radiation
exposure25,27 (Recommended grade C1).

CQ9. What are the indications and methods of
nonoperative management for renal trauma?
What are the types, frequency, diagnosis, and
treatment of complications?

Answer. Conventionally, NOM is the first choice for all patients,
including children, regardless of the degree or cause of injury, if
the patient is hemodynamically stable (Figure 1).4,22,28 However,
NOM is less likely to be continued in patients with injuries to
other abdominal organs or in those with more severe renal
trauma; hence, cautious management of these patients is
necessary.29,30 Complications such as urinary extravasation,
hypertension, delayed bleeding, renal insufficiency, and renal
infection should be considered.31,32 (Recommended Grade B).

CQ10. Does renal trauma-associated urinary
extravasation require drainage?

Answer.

1 In the absence of other organ or vascular injuries, and if
the patient is hemodynamically stable, spontaneous reso-
lution can be expected in the early stages.33,34 If clinical
symptoms such as fever and abdominal pain persist,
extravasated urine should be drained based on CT find-
ings (Figure 1).33,35,36 (Recommended Grade C1).

TABLE 2 Japanese Association for the Surgery of Trauma (JAST)

Classification—2008.

JAST classification 2008

Type I Subcapsular injury

1 Subcapsular hematoma

2 Intraparenchymal hematoma

Type II Superficial injury

Type III Deep injury

1 Simple

2 Complex

Note: Appendix (PV) renal pedicle vessel injury. (H1) hematoma con-

tained within Gerota’s fascia. (H2) hematoma extended outside Gerota’s

fascia. (U1) urinary extravasation contained within Gerota’s fascia. (U2)

urinary extravasation extended outside Gerota’s fascia.

© 2023 The Japanese Urological Association. 3
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2 Ureteral stenting or percutaneous drainage should be per-
formed after careful consideration of each case and the
advantages and disadvantages of each procedure.37–42

(Recommended Grade B).

CQ11. What are the indications and
complications of TAE in NOM of renal trauma?
What are the types, frequency, diagnosis, and
treatment of complications?

Answer. The indication for TAE is based on the assumption
that the patient is hemodynamically stable (Figure 1). When
contrast-enhanced CT reveals extravascular leakage of the
contrast medium, angiography is considered in cases of deep
renal injury and/or with thick hematoma.40,43,44 TAE is useful
and has a low complication rate.45–47 In case of rebleeding,
TAE should be attempted initially.48 The main complication
is renal dysfunction, which often resolves spontaneously49

(Recommended Grade B).

CQ12. What are the indications and
techniques for operative management (OM) of
renal trauma? What are the types, frequency,
diagnosis, and treatment of complications?
What are the indications for renal exploration
during laparotomy for other organ injuries?

Answer.

1 The primary indications for OM for renal trauma are per-
sistent hemodynamic instability, AAST Grade V vascular
injury or penetrating trauma, unstable hemodynamics after

NOM including TAE, and ureteropelvic junction disrup-
tion (Figure 1)50–52 (Recommended Grade B).

2 A pulsating and/or expanding perirenal hematoma is an
indication for renal exploration in immediate laparotomy
for severe abdominal organ injury (Figure 1)53,54 (Recom-
mended grade C1).

3 Regarding early OM for hemorrhage from renal trauma,
renal sparing techniques (renal suturing, partial nephrec-
tomy, omental coverage, etc.) should be attempted if
hemostasis is achievable; if not, nephrectomy is
necessary.55 Regarding OM for ureteropelvic junction dis-
ruption, immediate repair is preferable if the patient is
hemodynamically stable.54,56 (Recommended grade C1).

4 High mortality (0%–29%) and complication (10%–76%)
rates have been reported in patients who underwent OM.
Typical complications include urinary tract infection,
renal failure, urinary extravasation, bleeding, urinoma,
and perirenal abscess.31,50,57

CQ13. What are the differences in the
management of renal trauma for children and
adults?

Answer. Owing to the anatomic fragility of the perirenal region in
children, renal trauma is more severe in children than in
adults.32,58 Even in children, blunt renal trauma accounts for most
cases, with the majority being AAST grade I–III injuries.58 In
pediatric renal trauma, NOM is often successful even for severe
injuries (AAST grade IV/V).59 NOM, including TAE, is strongly
recommended for persistent or delayed bleeding if the patient is
hemodynamically stable.32,60 (Recommended Grade B).

TABLE 3 Comparison of the 1989 and 2018 American Association for the Surgery of Trauma (AAST) Kidney Injury Scales.

AAST 1989 AAST 2018

Grade Injury description Grade Imaging criteria (CT findings)

I Contusion Microscopic or gross hematuria; urologic studies normal I Subcapsular hematoma and/or parenchymal contusion without

lacerationHematoma Subcapsular, nonexpanding without parenchymal laceration

II Hematoma Nonexpanding perirenal hematoma cofined to renal

retroperitoneum

II Perirenal hematoma confined to Gerota fascia

Laceration <1.0 cm parenchymal depth of renal cortex without urinary

extravasation

Renal parenchymal laceration ≤1 cm depth without urinary

extravasation

III Laceration >1.0 cm parenchymal depth of renal cortex without collecting

system rupture or urinary extravasation

III 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

IV Laceration Parenchymal laceration extending through the renal cortex,

medulla, and collecting system

IV Parenchymal laceration extending into urinary collecting system

with urinary extravasation

Renal pelvis laceration and/or complete ureteropelvic disruption

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

Vascular Main renal artery or vein injury with contained hemorrhage

V Laceration Completely shattered kidney V Main renal artery or vein laceration or avulsion of hilum

Devascularized kidney with active bleeding

Shattered kidney with loss of identifiable parenchymal renal

anatomy

Vascular Avulsion of renal hilum which devascularizes kidney

4 © 2023 The Japanese Urological Association.
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CQ14. What are the characteristics of the
ureter trauma mechanism and what are the
useful clinical, laboratory, and imaging
findings for diagnosis?

Answer. In most cases, ureteral trauma is iatrogenic, occurs
intraoperatively, and is often missed.61–63 Intraoperative cys-
toscopy is useful to confirm any ureteral injury.64 Postopera-
tive abdominal or back pain, vomiting, fever, or elevated
serum creatinine levels suggest possible ureteral injury.62,65

Ultrasonography and CT are useful for its diagnosis.65,66 In
cases of ureteral injury due to external trauma, gross or
microscopic hematuria may be present.67–71 Ureteral injury
should considered when an exploratory laparotomy is per-
formed for other abdominal injuries.67–71

CQ15. What are the initial and delayed
treatments for ureteral trauma?

Answer.

1 The initial treatment for intraoperatively diagnosed ure-
teral injuries is immediate repair (Figure 2) (Recom-
mended Grade B).

2 The initial treatment for postoperatively diagnosed ure-
teral injuries includes ureteral stenting, nephrostomy, or
repair surgery. Delayed repair is recommended when the
ureter does not heal spontaneously,72,73 (Figure 2)
(Recommended grade C1).

3 Ureteral reconstruction includes uretero-ureteral anasto-
mosis, ureteroneocystostomy (if the length of the ureter is
insufficient, the Boari flap or psoas hitch techniques
may be added), uretero-ureteral anastomosis, and
pyeloplasty.62,68,74,75 If the ureteral injury is extensive,
ileal ureter or autologous renal transplantation may be
considered.76–79 In cases of renal dysfunction or poor
infection control, nephrectomy may be performed.62,80

CHAPTER 2. BLADDER TRAUMA

CQ16. What is the mechanism of bladder
trauma?

Answer. Bladder trauma is classified as iatrogenic and non-
iatrogenic trauma. Iatrogenic bladder trauma is classified into
external (caused by open abdominal or laparoscopic surger-
ies) and internal (caused by transurethral surgery) trauma.
Non-iatrogenic bladder trauma is classified into blunt and
penetrating trauma.7,81 According to the site of injury,

Laparotomy/One-shot IVP

Suspected renal trauma

Stable hemodynamics

Type I 

Type II 

Type IIIa 

Shattered kidney

Contrast-enhanced multi-slice CT

Type IIIb 

Stable hemodynamics, and 

No expanding hematoma, and

No worsening of infection

Severe associated injuries of other 
abdominal organs Or ureteropelvic 
disruption Or renal trauma with PV

Any of the following

■ Abnormal findings on IVP

■ Pulsatile hematoma

■ Expanding hematoma

NO

YES

Contrast-enhanced multi-slice CT 

and TAE

failure

#

YES
YES

NOYES

Nonoperative management

■ Conservative treatment

■ TAE

■ Urinary drainage

Operative management

■ Nephrectomy

■ Partial nephrectomy

■ Renal repair

NO

NO

YES

NO

NO

Follow-up 
YES

* *

FIGURE 1 Algorithm for the treatment of renal trauma. This algorithm is intended for typical cases; for atypical cases, the optimal treatment should be consid-

ered on an individual basis. * Classification according to the Japanese renal trauma guidelines. # The decision should be based on the patient’s general condition

and the facility’s equipment and staffing. Relevant clinical questions are CQ6, CQ7, CQ8, CQ9, CQ10, CQ11, and CQ12.
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bladder trauma is classified as intraperitoneal, extraperitoneal,
and intra-and extraperitoneal rupture, which is important to
determine management strategies.

CQ17. What is the incidence and severity of
concomitant organ injuries in patients with
bladder trauma?

Answer. Blunt bladder trauma is more frequently associated with
pelvic fractures and urethral trauma.82 Penetrating bladder trauma
is often associated with penetrating injuries of the small intestine,
colon, and rectum.83 The incidence of concomitant organ injuries
bladder trauma in children is similar to that in adults. Ureteral
trauma is the most common complication of iatrogenic bladder
trauma during cesarean sections, hysterectomies, and other pelvic
surgical procedures; however, reports on the incidence of such
complications are limited.84

CQ18. Which clinical findings, examinations,
and imaging modalities are useful in
diagnosing bladder trauma?

Answer. Gross hematuria is the most common clinical find-
ing. The combination of gross hematuria and pelvic fracture

in blunt or penetrating trauma is an absolute indication for
cystography.85 Both retrograde and CT cystography have
high sensitivity and specificity in diagnosing bladder trauma,
and the choice of either depends on the hospital’s equipment
availability and the physician’s diagnostic skills.4 Retrograde
injection of diluted contrast is mandatory for diagnosis via
CT cystography. Intraoperative cystoscopy is useful when iat-
rogenic bladder trauma is suspected.

CQ19. What are the indications and methods
of conservative management for bladder
trauma?

Answer.

1 In cases of extraperitoneal rupture due to blunt or iatro-
genic trauma, conservative management (urethral catheter-
ization) is indicated if no other complications are
present.4 (Recommended Grade C1).

2 In cases of intraperitoneal rupture, OM is the rule,
although successful conservative management of such
cases has been reported86 (Recommended Grade B).

3 For conservatively treated patients, cystography should be
performed to confirm healing of the injury. OM should

Endoscopic dilation

Postoperative diagnosis

Iatrogenic ureteral injury

YES NO

Intraoperative diagnosis

Complete 
disruption

Incomplete 
disruption

Repair operation

Nephrostomy

Nephrostomy/ureteral stent

Appearance of ureteral stricture

Follow-up

Traumatic ureteral injury

CuredNo cured

Unstable 
hemodynamics

or
immediate 
surgery not 

possible

Stable 
hemodynamics

and
immediate 

surgery 
possible

FIGURE 2 Algorithm for the treatment of ureteral trauma. This algorithm is intended for typical cases; for atypical cases, the optimal treatment should be consid-

ered on an individual basis. Relevant clinical questions are CQ14 and CQ15.
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be considered if the patient continues to have urinary
extravasation 4 weeks post-injury.4

CQ20. What are the indications and methods
of OM for bladder trauma?

Answer. As a rule, OM is recommended for intraperitoneal
bladder rupture, because intra-abdominal urinary extravasa-
tion may cause fatal peritonitis, sepsis, or uremia.86 More-
over, OM is advisable in cases of penetrating trauma to
search for concomitant injuries. Even in cases of extraperito-
neal bladder rupture, surgical repair is recommended in the
following cases: bladder neck injury, presence of foreign bod-
ies such as bone fragments in the bladder, when consequent
complications to other organs are suspected, and when inter-
nal fixation of pelvic fractures is required.7 (Recommended
Grade B).

CHAPTER 3. URETHRAL TRAUMA

CQ21. What is the mechanism of injury for
urethral trauma?

Answer. Urethral trauma is classified into external and iatro-
genic trauma. External urethral trauma is often caused by
road traffic or industrial accidents, and most patients are
younger adults (age: <50 years).87–89 Iatrogenic urethral
trauma, is mainly caused by urethral manipulation such as
urethral catheter insertion, prolonged indwelling catheter, or
transurethral surgery, and most patients are older adults.81

Both types of urethral trauma are more common in males.81

CQ22. Which clinical findings, tests, and
imaging studies are useful in diagnosing
urethral trauma?

Answer. Characteristic physical findings of urethral trauma
include blood at the external urethral meatus, gross hematu-
ria, dysuria or urinary retention, bladder distention, and a
“butterfly” perineal hematoma.89–92 Urethral trauma should
be suspected in cases of difficult urethral catheterization.93

Retrograde urethrography is the gold standard in the diagno-
sis of urethral trauma.94,95 (Recommended Grade C1).

CQ23. What is the appropriate initial
management for urethral trauma?

Answer.

1 For patients with pelvic fracture and unstable hemody-
namics, retrograde urethrography may be omitted and a
skilled physician may attempt a single urethral catheter
insertion.95 However, if urethral catheterization is not
possible, a suprapubic catheter (SPC) should be placed
(Figure 3). (Recommended grade C1).

2 For patients with pelvic fracture and stable hemodynam-
ics, retrograde urethrography should be initially per-
formed. If extravasation of contrast media is noted, an
SPC or a urethral catheter (via primary realignment [PR])

can be placed for urine drainage96 (Figure 3). (Recom-
mended grade C1).

3 SPC placement rather than PR is recommended as the ini-
tial management of urethral trauma due to straddle
injury97,98 (Figure 4). (Recommended grade C1).

4 Urethral or suprapubic catheterization is recommended for
patients with iatrogenic urethral trauma99,100 (Figure 5).
(Recommended grade C1).

5 Immediate repair is recommended for penetrating urethral
trauma.96 (Recommended grade C1).

CQ24. What are the complications of urethral
trauma?

Answer. Urethral stricture is a major complication of both
iatrogenic and external urethral trauma (especially blunt
trauma such as straddle injury or pelvic fracture).94,98,101

Additionally, urinary incontinence and erectile dysfunction
are major complications in patients with pelvic fracture ure-
thral injury (PFUI).94 Urethral trauma is less common in
females and the complications are different from those in
males.91 In pediatric cases, long-term effects such as psy-
chological problems and sexual dysfunction should be
considered.102

CQ25. What is the appropriate treatment for
urethral stricture secondary to urethral
trauma?

Answer.

1 The incidence of recurrent stricture after a transurethral
procedure is high. Transurethral procedures are accept-
able only in non-traumatic, untreated, short, and single
bulbar urethral strictures103 (Recommended Grade B).

2 No standard preventive treatments are available for
recurrent strictures after transurethral procedures. Inter-
mittent self-urethral dilation may be effective for pre-
venting recurrent stricture in patients who are not
suitable or do not opt for urethroplasty.104,105 (Recom-
mended Grade B).

3 Urethral stents should not be used in patients for whom
urethroplasty can be performed.103 (Recommended grade
C2).

4 Anastomotic urethroplasty is the standard procedure for
traumatic bulbar and membranous urethral strictures4,94

(Figure 6). (Recommended Grade B).
5 In patients with PFUI, cavernosal arterial flow may be

evaluated before delayed urethroplasty.106 (Recom-
mended grade C1).

6 Urethroplasty with preservation of spongiosal blood flow
may be considered for patients with bulbar urethral
strictures and mild spongiofibrosis.107 (Recommended
Grade B).

7 Substitution urethroplasty is indicated for any length of
penile/peno-bulbar stricture and long (>2 cm) bulbar
urethral stricture108 (Figure 7). (Recommended grade
C1).

© 2023 The Japanese Urological Association. 7

The Japanese Urological Association’s clinical practice guidelines for urotrauma 2023



8 Buccal mucosal grafts are the first choice of tissue for
substitution urethroplasty.108 (Recommended grade C1).

9 A period of urethral rest is necessary before
urethroplasty.109 (Recommended grade C1).

10 Patients with bulbomembranous strictures due to benign
prostatic hyperplasia surgery must be informed about the
risk of postoperative incontinence before urethroplasty.
(Recommended grade C1).

CHAPTER 4. GENITAL TRAUMA

CQ26. Which clinical findings and imaging
modalities are useful in diagnosing penile
fracture?

Answer. Penile fracture can be diagnosed by the following
characteristic clinical symptoms and findings: tearing (or rup-
turing) sound at the time of injury, pain, sudden decrease in
penile erection and difficulty in continuing sexual activity,
discoloration, swelling, and penile curvature due to
hematoma.110 Concomitant urethral injury should be sus-
pected when bleeding from the external urethral meatus,
gross hematuria, urinary symptoms, or pain on urination are
noted.110 Ultrasonography or magnetic resonance imaging
(MRI) may be useful if the diagnosis cannot be confirmed by
clinical findings.4

CQ27. What is the appropriate treatment for
penile fracture and what are the late
complications?

Answer. When penile fracture is diagnosed, the torn tunica
albuginea should be repaired using absorbable sutures.4 Post-
operative complications include nodules at the repair site,
penile curvature, and erectile dysfunction.110 (Recommended
Grade B).

Hemodynamics
UnstableStable

Retrograde 
urethrography

ExtravasationNo extravasation

Bladder neck injury or 
Rectal injury

Yes

Open Primary 
Realignment

Endoscopic Primary
Realignment

Urethral stricture

Urethroplasty Follow-up 
(for one year)

Hemodynamics 
stabilized Urethral catheter 

placement 
(only one attempt)

Check for correct 
balloon position

Resistance during insertion

No resistance during insertion

SPC (recommended)
or

Urethral catheter 
placement 

SPC (recommended)
or

No

Yes No

FIGURE 3 Algorithm for initial management of pelvic fracture urethral injury. Relevant clinical questions are CQ22 and CQ23.

Retrograde 
Urethrography

Urethral stricture

No extravasationExtravasation

Urethral catheter 
placement 

(only one attempt)

SPC (recommended)
or

Urethroplasty Follow-up 
(for one year)

NoYes

FIGURE 4 Algorithm for initial management of straddle injury. Relevant clini-

cal questions are CQ22 and CQ23.
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Impossible

Possible

History of urethral stricture

No

*Limited to a single, short (<2 cm) bulbar urethral 
stricture without history of prior treatment

Observation of the urethral lumen 
by cystoscope

Urethral catheter insertion 
by urologists

Yes

SPC

Impossible
Urethral catheter placement

with/without using a guidewire

Possible

Urethral stricture

Urethroplasty 
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Follow-up 
(for one year)

No

Transurethral treatment*
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Yes

FIGURE 5 Algorithm for initial management of

iatrogenic urethral injury. Relevant clinical

questions are CQ22 and CQ23.

External blunt urethral injuries (straddle injuries, PFUI)

Primary realignment

SPC placement

Primary realignment

Removal of indwelling urethral catheter

Follow-up

Symptomatic urethral stricture No urethral stricture and 
no urinary symptoms

Yes No

No NoYes Yes

No urethral stricture and 
no urinary symptoms

Removal of SPC and 
follow-up

Offer urethroplasty 
(Anastomotic urethroplasty is preferable, if possible)

Referral to urethroplasty 
center

FIGURE 6 Algorithm for delayed management of external blunt urethral injury. Relevant clinical questions are CQ24 and CQ25.
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CQ28. Which clinical findings and imaging
modalities are useful in diagnosing testicular
rupture?

Answer.

1 In testicular rupture due to blunt trauma, scrotal swelling
and tenderness may be observed. However, since these
are unspecific, a diagnosis cannot be made based on clini-
cal findings alone.111

2 Ultrasonography is the first choice for diagnosing testicu-
lar rupture due to blunt trauma.4 Typical findings are dis-
continuity of tunica albuginea and heterogenous
parenchyma. Color Doppler or contrast-enhanced ultraso-
nography and MRI may be useful as well. Ultrasonogra-
phy may have limited utility for penetrating scrotal
trauma. (Recommendation Level C1).

CQ29. OM For testicular rupture: Sparing or
excision?

Answer.

1 Early surgical exploration for testicular rupture due to
blunt trauma may prevent ischemic or infection-induced
testicular atrophy, and debridement and repair of the
tunica albuginea, if possible, is recommended.112 If the
tunica albuginea cannot be closed, a flap or graft of
tunica vaginalis may be used. If testicular repair is not
possible, a simple orchiectomy should be performed.
(Recommended level C1).

2 In cases of penetrating trauma, open inspection is neces-
sary to assess the extent of damage, wash the wound, and
control bleeding. If the tunica albuginea is damaged,
resection of necrotic tissue and repair should be
performed.4 (Recommended level C1).

CQ30. OM For penile amputation:
Replantation or transection?

Answer. If the amputated penis is viable, replantation should
be considered. Since simple replantation without revasculari-
zation is associated with a high rate of complications such as
necrosis of the skin and glans, microsurgical replantation with
revascularization, if possible, is recommended.113 Ideally, the
patient should be treated at a facility where urologists emer-
gency physicians, microsurgery specialists, and psychiatrists
can collaborate.114 In case of issues that preclude replanta-
tion, such as a problem with the preservation of the ampu-
tated penis, closure of residual penile stump should be
performed. (Recommended grade C1).

AUTHOR CONTRIBUTIONS

Akio Horiguchi: Writing—original draft; Conceptualization.
Masayuki Shinchi: Project administration. Kenichiro
Ojima: Project administration. Kazuyoshi Iijima: Writing—
original draft. Koji Inoue: Writing—original draft. Taka-
mitsu Inoue: Writing—original draft. Naoyuki Kaneko:
Writing—original draft. Akihiro Kanematsu: Writing—

Iatrogenic urethral injury

Transurethral 
treatment

Symptomatic urethral stricture 

Bulbar stricture
and

Single stricture
and

Short ( <2 cm) stricture

No 
recurrence

Opting for
transurethral treatment

Penile stricture
or

Recurrent stricture
or

Long (>2 cm) stricture

Follow-up

Stricture 
recurrence

Referral to urethroplasty 
center

YesNo

Opting for
urethroplasty

Offer urethroplasty
(Anastomotic urethroplasty for short bulbar stricture and 

substitution urethroplasty for other strictures)

History of transurethral treatment

FIGURE 7 Algorithm for delayed management of

iatrogenic urethral injury. Relevant clinical

questions are CQ24 and CQ25.

10 © 2023 The Japanese Urological Association.

HORIGUCHI ET AL.



original draft. Daizo Saito: Writing—original draft. Tatefumi
Sakae: Writing—original draft. Toru Sugihara: Writing—
original draft. Kazuhiko Sekine: Writing—original draft.
Tetsuya Takao: Writing—original draft. Tadashi Tabei:
Writing—original draft. Yoshimi Tamura: Writing—original
draft. Tomohiro Funabiki: Writing—original draft. Yusuke
Yagihashi: Writing—original draft. Masato Yanagi: Writing
—original draft. Satoru Takahashi: Project administration.
Yosuke Nakajima: Supervision; Conceptualization; Writing
—original draft.

CONFLICT OF INTEREST STATEMENT

None declared.

APPROVAL OF THE RESEARCH
PROTOCOL BY AN INSTITUTIONAL
REVIEWER BOARD

N/A.

INFORMED CONSENT

N/A.

REGISTRY AND THE REGISTRATION NO.
OF THE STUDY/TRIAL

N/A.

ANIMAL STUDIES

N/A.

DATA AVAILABILITY STATEMENT

N/A.

REFERENCES

1 Katayama Y, Kitamura T, Kiyohara K, Sado J, Hirose T, Matsuyama T,
et al. Prehospital factors associated with death on hospital arrival after traf-
fic crash in Japan: a national observational study. BMJ Open. 2019;9:
e025350.

2 Ministry of Health LaWoJ. Annual Report on Population Dynamics.
3 D.J. Summerton ND, Kitrey ND, Kuehhas FE, N. Lumen ES, Sharma DM.

EAU guidelines on urological trauma. Eur Urol. 2014;66:966–7.
4 Morey AF, Brandes S, Dugi DD, Armstrong JH, Breyer BN, Broghammer

JA, et al. Urotrauma: AUA guideline. J Urol. 2014;192:327–35.
5 Nakao S, Katayama Y, Hirayama A, Hirose T, Ishida K, Umemura Y, et al.

Trends and outcomes of blunt renal trauma management: a nationwide
cohort study in Japan. World J Emerg Surg. 2020;15:50.

6 Sugihara T, Yasunaga H, Horiguchi H, Nishimatsu H, Fukuhara H, Eno-
moto Y, et al. Management trends, angioembolization performance and mul-
tiorgan injury indicators of renal trauma from Japanese administrative
claims database. Int J Urol. 2012;19:559–63.

7 Kitrey NDDN, Hallscheidt P, Kuehhas FE, Lumen N, Serafetinidis E,
Sharma DM, et al. EAU guidelines on urological trauma. 2020.

8 Shinojima T, Nakajima Y, Kitano M, Satoh M, Yoshii H. Evaluation of
115 consecutive patients with blunt renal trauma by using the classification
for renal injury of Japanese Association for the Surgery of trauma. Nihon
Hinyokika Gakkai Zasshi. 2004;95:783–91.

9 Long JA, Fiard G, Descotes JL, Arnoux V, Arvin-Berod A, Terrier N, et al.
High-grade renal injury: non-operative management of urinary extravasation
and prediction of long-term outcomes. BJU Int. 2013;111:E249–55.

10 Colaco M, Navarrete RA, MacDonald SM, Stitzel JD, Terlecki RP. Nation-
wide procedural trends for renal trauma management. Ann Surg.
2019;269:367–9.

11 The Japanese Association for the Surgery of Trauma. JATEC Guidelines for
Initial Trauma Care. Tokyo: Herusu Shuppan; 2021.

12 Nishizawa S, Mori T, Shintani Y, Kohjimoto Y, Inagaki T, Hara I. Applica-
bility of blunt renal trauma classification of Japanese Association for the
Surgery of trauma (JAST). Int J Urol. 2009;16:862–7.

13 Kurtz MP, Eswara JR, Vetter JM, Nelson CP, Brandes SB. Blunt abdominal
trauma from motor vehicle collisions from 2007 to 2011: renal injury proba-
bility and severity in children versus adults. J Urol. 2017;197:906–10.

14 Grinsell MM, Showalter S, Gordon KA, Norwood VF. Single kidney and
sports participation: perception versus reality. Pediatrics. 2006;118:1019–27.

15 Patel DP, Redshaw JD, Breyer BN, Smith TG, Erickson BA, Majercik SD,
et al. High-grade renal injuries are often isolated in sports-related trauma.
Injury. 2015;46:1245–9.

16 Asai Y. Japanese association for the surgery of trauma classification for
renal trauma. J Assoc Surg Trauma. 2008;22:49.

17 Moore EE, Shackford SR, Pachter HL, McAninch JW, Browner BD, Cham-
pion HR, et al. Organ injury scaling: spleen, liver, and kidney. J Trauma.
1989;29:1664–6.

18 Kozar RA, Crandall M, Shanmuganathan K, Zarzaur BL, Coburn M, Cri-
bari C, et al. Organ injury scaling 2018 update: spleen, liver, and kidney. J
Trauma Acute Care Surg. 2018;85:1119–22.

19 El-Atat R, Derouiche A, Slama MR, Chebil M. Kidney trauma with under-
lying renal pathology: is conservative management sufficient? Saudi J Kid-
ney Dis Transpl. 2011;22:1175–80.

20 Bryk DJ, Zhao LC. Guideline of guidelines: a review of urological trauma
guidelines. BJU Int. 2016;117:226–34.

21 Petrone P, Perez-Calvo J, Brathwaite CEM, Islam S, Joseph DK. Traumatic
kidney injuries: a systematic review and meta-analysis. Int J Surg.
2020;74:13–21.

22 Coccolini F, Moore EE, Kluger Y, Biffl W, Leppaniemi A, Matsumura Y,
et al. Kidney and uro-trauma: WSES-AAST guidelines. World J Emerg
Surg. 2019;14:54.

23 Vasile M, Bellin MF, Helenon O, Mourey I, Cluzel P. Imaging evaluation
of renal trauma. Abdom Imaging. 2000;25:424–30.

24 Kawashima A, Sandler CM, Corl FM, West OC, Tamm EP, Fishman EK,
et al. Imaging of renal trauma: a comprehensive review. Radiographics.
2001;21:557–74.

25 Chien LC, Herr KD, Archer-Arroyo K, Vakil M, Hanna TN. Review of
multimodality imaging of renal trauma. Radiol Clin North Am.
2020;58:965–79.

26 Dayal M, Gamanagatti S, Kumar A. Imaging in renal trauma. World J
Radiol. 2013;5:275–84.

27 Ather MH, Noor MA. Role of imaging in the evaluation of renal trauma. J
Pak Med Assoc. 2002;52:423–8.

28 LeeVan E, Zmora O, Cazzulino F, Burke RV, Zagory J, Upperman JS.
Management of pediatric blunt renal trauma: a systematic review. J Trauma
Acute Care Surg. 2016;80:519–28.

29 El Hechi MW, Nederpelt C, Kongkaewpaisan N, Bonde A, Kokoroskos N,
Breen K, et al. Contemporary management of penetrating renal trauma—a
national analysis. Injury. 2020;51:32–8.

30 Bjurlin MA, Fantus RJ, Fantus RJ, Villines D. Comparison of nonoperative
and surgical management of renal trauma: can we predict when nonopera-
tive management fails? J Trauma Acute Care Surg. 2017;82:356–61.

31 Starnes M, Demetriades D, Hadjizacharia P, Inaba K, Best C, Chan L.
Complications following renal trauma. Arch Surg. 2010;145:377–81. discus-
sion 81–82.

32 Hagedorn JC, Fox N, Ellison JS, Russell R, Witt CE, Zeller K, et al. Pedi-
atric blunt renal trauma practice management guidelines: collaboration
between the eastern Association for the Surgery of trauma and the pediatric
trauma society. J Trauma Acute Care Surg. 2019;86:916–25.

33 Russell RS, Gomelsky A, McMahon DR, Andrews D, Nasrallah PF. Man-
agement of grade IV renal injury in children. J Urol. 2001;166:1049–50.

34 Alsikafi NF, McAninch JW, Elliott SP, Garcia M. Nonoperative manage-
ment outcomes of isolated urinary extravasation following renal lacerations
due to external trauma. J Urol. 2006;176:2494–7.

© 2023 The Japanese Urological Association. 11

The Japanese Urological Association’s clinical practice guidelines for urotrauma 2023



35 Reese JN, Fox JA, Cannon GM Jr, Ost MC. Timing and predictors for uri-
nary drainage in children with expectantly managed grade IV renal trauma.
J Urol. 2014;192:512–7.

36 Eassa W, El-Ghar MA, Jednak R, El-Sherbiny M. Nonoperative manage-
ment of grade 5 renal injury in children: does it have a place? Eur Urol.
2010;57:154–61.

37 Umbreit EC, Routh JC, Husmann DA. Nonoperative management of non-
vascular grade IV blunt renal trauma in children: meta-analysis and system-
atic review. Urology. 2009;74:579–82.

38 Salem HK, Morsi HA, Zakaria A. Management of high-grade renal injuries
in children after blunt abdominal trauma: experience of 40 cases. J Pediatr
Urol. 2007;3:223–9.

39 Morano JU, Burkhalter JL. Percutaneous catheter drainage of post-traumatic
urinoma. J Urol. 1985;134:319–21.

40 Keihani S, Anderson RE, Hotaling JM, Myers JB. Diagnosis and manage-
ment of urinary extravasation after high-grade renal trauma. Nat Rev Urol.
2019;16:54–64.

41 Haas CA, Reigle MD, Selzman AA, Elder JS, Spirnak JP. Use of ureteral
stents in the management of major renal trauma with urinary extravasation:
is there a role? J Endourol. 1998;12:545–9.

42 Cannon GM, Polsky EG, Smaldone MC, Gaines BA, Schneck FX, Bellin-
ger MF, et al. Computerized tomography findings in pediatric renal trauma
—indications for early intervention? J Urol. 2008;179:1529–32.

43 Lin WC, Lin CH, Chen JH, Chen YF, Chang CH, Wu SC, et al. Computed
tomographic imaging in determining the need of embolization for high-
grade blunt renal injury. J Trauma Acute Care Surg. 2013;74:230–5.

44 Dugi DD 3rd, Morey AF, Gupta A, Nuss GR, Sheu GL, Pruitt JH. Ameri-
can Association for the Surgery of Trauma grade 4 renal injury substratifi-
cation into grades 4a (low risk) and 4b (high risk). J Urol. 2010;183:592–7.

45 Yanagi M, Suzuki Y, Hamasaki T, Mizunuma K, Arai M, Yokota H, et al.
Early transcatheter arterial embolization for the American Association for
the Surgery of Trauma grade 4 blunt renal trauma in two institutions. J Nip-
pon Med Sch. 2018;85:204–7.

46 Menaker J, Joseph B, Stein DM, Scalea TM. Angiointervention: high rates
of failure following blunt renal injuries. World J Surg. 2011;35:520–7.

47 Dinkel HP, Danuser H, Triller J. Blunt renal trauma: minimally invasive
management with microcatheter embolization experience in nine patients.
Radiology. 2002;223:723–30.

48 Hotaling JM, Sorensen MD, Smith TG, Rivara FP, Wessells H, Voelzke
BB. Analysis of diagnostic angiography and angioembolization in the acute
management of renal trauma using a national data set. J Urol.
2011;185:1316–20.

49 Morita S, Inokuchi S, Tsuji T, Fukushima T, Higami S, Yamagiwa T, et al.
Arterial embolization in patients with grade-4 blunt renal trauma: evaluation
of the glomerular filtration rates by dynamic scintigraphy with
99mTechnetium-diethylene triamine pentacetic acid. Scand J Trauma
Resusc Emerg Med. 2010;18:11.

50 Sujenthiran A, Elshout PJ, Veskimae E, MacLennan S, Yuan Y, Serafetini-
dis E, et al. Is nonoperative management the best first-line option for high-
grade renal trauma? A systematic review. Eur Urol Focus. 2019;5:290–300.

51 Lanchon C, Fiard G, Arnoux V, Descotes JL, Rambeaud JJ, Terrier N,
et al. High grade blunt renal trauma: predictors of surgery and long-term
outcomes of conservative management. A prospective single center study. J
Urol. 2016;195:106–11.

52 Keihani S, Xu Y, Presson AP, Hotaling JM, Nirula R, Piotrowski J, et al.
Contemporary management of high-grade renal trauma: results from the
American Association for the Surgery of Trauma genitourinary trauma
study. J Trauma Acute Care Surg. 2018;84:418–25.

53 McAninch JW, Carroll PR, Klosterman PW, Dixon CM, Greenblatt MN.
Renal reconstruction after injury. J Urol. 1991;145:932–7.

54 Corriere JN Jr, McAndrew JD, Benson GS. Intraoperative decision-making
in renal trauma surgery. J Trauma. 1991;31:1390–2.

55 McClung CD, Hotaling JM, Wang J, Wessells H, Voelzke BB. Contempo-
rary trends in the immediate surgical management of renal trauma using a
national database. J Trauma Acute Care Surg. 2013;75:602–6.

56 Voelzke BB, McAninch JW. The current management of renal injuries. Am
Surg. 2008;74:667–78.

57 van der Wilden GM, Velmahos GC, D’Andrea KJ, Jacobs L, DeBusk MG,
Adams CA, et al. Successful nonoperative management of the most severe
blunt renal injuries: a multicenter study of the research consortium of New
England centers for trauma. JAMA Surg. 2013;148:924–31.

58 Grimsby GM, Voelzke B, Hotaling J, Sorensen MD, Koyle M, Jacobs MA.
Demographics of pediatric renal trauma. J Urol. 2014;192:1498–502.

59 Jacobs MA, Hotaling JM, Mueller BA, Koyle M, Rivara F, Voelzke BB.
Conservative management vs early surgery for high grade pediatric renal
trauma—do nephrectomy rates differ? J Urol. 2012;187:1817–22.

60 Fitzgerald CL, Tran P, Burnell J, Broghammer JA, Santucci R. Instituting a
conservative management protocol for pediatric blunt renal trauma: evalua-
tion of a prospectively maintained patient registry. J Urol. 2011;185:1058–
64.

61 Parpala-Sparman T, Paananen I, Santala M, Ohtonen P, Hellstrom P.
Increasing numbers of ureteric injuries after the introduction of laparoscopic
surgery. Scand J Urol Nephrol. 2008;42:422–7.

62 Durrani SN, ur Rehman A, Khan S, Ullah H, Khan MK, Ullah A. Ureteral
trauma during open surgery: aetiology, presentation and management. J
Ayub Med Coll Abbottabad. 2013;25:86–9.

63 Basic D, Ignjatovic I, Potic M. Iatrogenic ureteral trauma: a 16-year single
tertiary centre experience. Srp Arh Celok Lek. 2015;143:162–8.

64 Teeluckdharry B, Gilmour D, Flowerdew G. Urinary tract injury at benign
gynecologic surgery and the role of cystoscopy: a systematic review and
meta-analysis. Obstet Gynecol. 2015;126:1161–9.

65 Gayer G, Zissin R, Apter S, Garniek A, Ramon J, Kots E, et al. Urinomas
caused by ureteral injuries: CT appearance. Abdom Imaging. 2002;27:88–92.

66 Wu HH, Yang PY, Yeh GP, Chou PH, Hsu JC, Lin KC. The detection of
ureteral injuries after hysterectomy. J Minim Invasive Gynecol.
2006;13:403–8.

67 Perez-Brayfield MR, Keane TE, Krishnan A, Lafontaine P, Feliciano DV,
Clarke HS. Gunshot wounds to the ureter: a 40-year experience at Grady
memorial hospital. J Urol. 2001;166:119–21.

68 Palmer LS, Rosenbaum RR, Gershbaum MD, Kreutzer ER. Penetrating ure-
teral trauma at an urban trauma center: 10-year experience. Urology.
1999;54:34–6.

69 Medina D, Lavery R, Ross SE, Livingston DH. Ureteral trauma: preopera-
tive studies neither predict injury nor prevent missed injuries. J Am Coll
Surg. 1998;186:641–4.

70 Carver BS, Bozeman CB, Venable DD. Ureteral injury due to penetrating
trauma. South Med J. 2004;97:462–4.

71 Azimuddin K, Milanesa D, Ivatury R, Porter J, Ehrenpreis M, Allman DB.
Penetrating ureteric injuries. Injury. 1998;29:363–7.

72 Ustunsoz B, Ugurel S, Duru NK, Ozgok Y, Ustunsoz A. Percutaneous man-
agement of ureteral injuries that are diagnosed late after cesarean section.
Korean J Radiol. 2008;9:348–53.

73 Lask D, Abarbanel J, Luttwak Z, Manes A, Mukamel E. Changing trends
in the management of iatrogenic ureteral injuries. J Urol. 1995;154:1693–5.

74 Kim CH, Ro JH, Jung H. Modified laparoscopic intravesical nonrefluxing
ureteral reimplantation with psoas hitch using a submucosal tunneling. J
Exerc Rehabil. 2014;10:378–82.

75 Ficarra V, Rossanese M, Crestani A, Caloggero S, Alario G, Novara G, et al.
A contemporary case series of complex surgical repair of surgical/endoscopic
injuries to the abdominal ureter. Eur Urol Focus. 2021;7:1476–84.

76 Meng MV, Freise CE, Stoller ML. Expanded experience with laparoscopic
nephrectomy and autotransplantation for severe ureteral injury. J Urol.
2003;169:1363–7.

77 Hinev A. Ureteral substitution by an isolated ileal segment via novel antire-
flux technique: initial experience with 5 cases. Acta Chir Iugosl. 2007;54:
37–41.

78 Bluebond-Langner R, Rha KH, Pinto PA, Varkarakis J, Douyon E, Komo-
tar RJ, et al. Laparoscopic-assisted renal autotransplantation. Urology.
2004;63:853–6.

79 Armatys SA, Mellon MJ, Beck SD, Koch MO, Foster RS, Bihrle R. Use of
ileum as ureteral replacement in urological reconstruction. J Urol.
2009;181:177–81.

80 Aguilera A, Rivas JG, Quintana Franco LM, Quesada-Olarte J, Carrion
DM, Martinez-Pineiro L. Ureteral injury during abdominal and pelvic sur-
gery: immediate versus deferred repair. Cent European J Urol.
2019;72:312–8.

81 Summerton DJ, Kitrey ND, Lumen N, Serafetinidis E, Djakovic N, Euro-
pean Association of U. EAU guidelines on iatrogenic trauma. Eur Urol.
2012;62:628–39.

82 Deibert CM, Spencer BA. The association between operative repair of blad-
der injury and improved survival: results from the National Trauma Data
Bank. J Urol. 2011;186:151–5.

12 © 2023 The Japanese Urological Association.

HORIGUCHI ET AL.



83 Pereira BM, de Campos CC, Calderan TR, Reis LO, Fraga GP. Bladder
injuries after external trauma: 20 years experience report in a population-
based cross-sectional view. World J Urol. 2013;31:913–7.

84 Alanwar A, Al-Sayed HM, Ibrahim AM, Elkotb AM, Abdelshafy A, Abdel-
hadi R, et al. Urinary tract injuries during cesarean section in patients with
morbid placental adherence: retrospective cohort study. J Matern Fetal Neo-
natal Med. 2019;32:1461–7.

85 Morey AF, Iverson AJ, Swan A, Harmon WJ, Spore SS, Bhayani S, et al.
Bladder rupture after blunt trauma: guidelines for diagnostic imaging. J
Trauma. 2001;51:683–6.

86 Yeung LL, McDonald AA, Como JJ, Robinson B, Knight J, Person MA,
et al. Management of blunt force bladder injuries: a practice management
guideline from the eastern Association for the Surgery of trauma. J Trauma
Acute Care Surg. 2019;86:326–36.

87 Aihara R, Blansfield JS, Millham FH, LaMorte WW, Hirsch EF. Fracture
locations influence the likelihood of rectal and lower urinary tract injuries in
patients sustaining pelvic fractures. J Trauma. 2002;52:205–9.

88 Basta AM, Blackmore CC, Wessells H. Predicting urethral injury from pel-
vic fracture patterns in male patients with blunt trauma. J Urol.
2007;177:571–5.

89 Elgammal MA. Straddle injuries to the bulbar urethra: management and out-
come in 53 patients. Int Braz J Urol. 2009;35:450–8.

90 Ball CG, Jafri SM, Kirkpatrick AW, Rajani RR, Rozycki GS, Feliciano
DV, et al. Traumatic urethral injuries: does the digital rectal examination
really help us? Injury. 2009;40:984–6.

91 Black PC, Miller EA, Porter JR, Wessells H. Urethral and bladder neck
injury associated with pelvic fracture in 25 female patients. J Urol.
2006;175:2140–4.

92 Luckhoff C, Mitra B, Cameron PA, Fitzgerald M, Royce P. The diagnosis
of acute urethral trauma. Injury. 2011;42:913–6.

93 Mundy AR, Andrich DE. Urethral trauma. Part I: introduction, history, anat-
omy, pathology, assessment and emergency management. BJU Int.
2011;108:310–27.

94 G�omez RG, Mundy T, Dubey D, El-Kassaby AW, Kodama R, Santucci R.
SIU/ICUD consultation on urethral strictures: pelvic fracture urethral inju-
ries. Urology. 2014;83:S48–58.

95 Mundy AR, Andrich DE. Urethral trauma. Part II: types of injury and their
management. BJU Int. 2011;108:630–50.

96 Lumen N, Kuehhas FE, Djakovic N, Kitrey ND, Serafetinidis E, Sharma
DM, et al. Review of the current management of lower urinary tract injuries
by the EAU trauma guidelines panel. Eur Urol. 2015;67:925–9.

97 Ojima K, Horiguchi A, Shinchi M, Hirano Y, Hamamoto K, Kimura F,
et al. Is pre-referral management of anterior urethral strictures prior to ure-
throplasty appropriate? Int J Urol. 2021;28:404–9.

98 Park S, McAninch JW. Straddle injuries to the bulbar urethra: management
and outcomes in 78 patients. J Urol. 2004;171:722–5.

99 Davis NF, Quinlan MR, Bhatt NR, Browne C, MacCraith E, Manecksha R,
et al. Incidence, cost, complications and clinical outcomes of iatrogenic

urethral catheterisation injuries: a prospective multi-institutional study. J
Urol. 2016;196:1473–7.

100 Maheshwari PN, Shah HN. Immediate endoscopic management of complete
iatrogenic anterior urethral injuries: a case series with long-term results.
BMC Urol. 2005;5:13.

101 Davis NF, Bhatt NR, MacCraith E, Flood HD, Mooney R, Leonard G,
et al. Long-term outcomes of urethral catheterisation injuries: a prospective
multi-institutional study. World J Urol. 2019;18:e1549.

102 Subasi M, Arslan H, Necmioglu S, Onen A, Ozen S, Kaya M. Long-term
outcomes of conservatively treated paediatric pelvic fractures. Injury.
2004;35:771–81.

103 Buckley JC, Heyns C, Gilling P, Carney J. SIU/ICUD consultation on ure-
thral strictures: dilation, internal urethrotomy, and stenting of male anterior
urethral strictures. Urology. 2014;83:S18–22.

104 Gnanaraj J, Devasia A, Gnanaraj L, Pandey AP. Intermittent self catheteri-
zation versus regular outpatient dilatation in urethral stricture: a comparison.
Aust N Z J Surg. 1999;69:41–3.

105 Ivaz SL, Veeratterapillay R, Jackson MJ, Harding CK, Dorkin TJ, Andrich
DE, et al. Intermittent self-dilatation for urethral stricture disease in males: a
systematic review and meta-analysis. NeurourolUrodyn. 2016;35:759–63.

106 Zuckerman JM, McCammon KA, Tisdale BE, Colen L, Uroskie T, McA-
dams P, et al. Outcome of penile revascularization for arteriogenic erectile
dysfunction after pelvic fracture urethral injuries. Urology. 2012;80:1369–
73.

107 Andrich DE, Mundy AR. Non-transecting anastomotic bulbar urethroplasty:
a preliminary report. BJU Int. 2012;109:1090–4.

108 Chapple C, Andrich D, Atala A, Barbagli G, Cavalcanti A, Kulkarni S,
et al. SIU/ICUD consultation on urethral strictures: the management of ante-
rior urethral stricture disease using substitution urethroplasty. Urology.
2014;83:S31–47.

109 Terlecki RP, Steele MC, Valadez C, Morey AF. Urethral rest: role and ratio-
nale in preparation for anterior urethroplasty. Urology. 2011;77:1477–81.

110 Amer T, Wilson R, Chlosta P, AlBuheissi S, Qazi H, Fraser M, et al. Penile
fracture: a meta-analysis. Urol Int. 2016;96:315–29.

111 Wang Z, Yang JR, Huang YM, Wang L, Liu LF, Wei YB, et al. Diagnosis
and management of testicular rupture after blunt scrotal trauma: a literature
review. Int Urol Nephrol. 2016;48:1967–76.

112 Lucky M, Brown G, Dorkin T, Pearcy R, Shabbir M, Shukla CJ, et al. Brit-
ish Association of Urological Surgeons (BAUS) consensus document for
the management of male genital emergencies—testicular trauma. BJU Int.
2018;121:840–4.

113 Morrison SD, Shakir A, Vyas KS, Remington AC, Mogni B, Wilson SC,
et al. Penile replantation: a retrospective analysis of outcomes and complica-
tions. J Reconstr Microsurg. 2017;33:227–32.

114 Shukla CJ, Brown G, Dorkin T, Lucky M, Pearcy R, Rees RW, et al. Brit-
ish Association of Urological Surgeons (BAUS) consensus document for
the management of male genital emergencies—penile amputation. BJU Int.
2018;121:699–702.

© 2023 The Japanese Urological Association. 13

The Japanese Urological Association’s clinical practice guidelines for urotrauma 2023


	 Abstract
	 CQ1. What are the characteristics of the renal trauma mechanism in our country?
	 CQ2. What are the characteristics of renal trauma management and the appropriate hospital requirements?
	 CQ3. What is the incidence and severity of renal trauma in Japan?
	 CQ4. What is the frequency and severity of concomitant organ injuries in renal trauma?
	 CQ5 what are the classifications of renal trauma and what are their advantages and problems?
	 CQ 6. What are the clinical findings that are useful in renal trauma management?
	 CQ7. What are the laboratory findings that are useful in renal trauma management?
	 CQ8. Which imaging modalities are useful in renal trauma management?
	 CQ9. What are the indications and methods of nonoperative management for renal trauma? What are the types, frequency, diagnosis, and treatment of complications?
	 CQ10. Does renal �trauma-associated� urinary extravasation require drainage?
	 CQ11. What are the indications and complications of TAE in NOM of renal trauma? What are the types, frequency, diagnosis, and treatment of complications?
	 CQ12. What are the indications and techniques for operative management (OM) of renal trauma? What are the types, frequency, diagnosis, and treatment of complications? What are the indications for renal exploration during laparotomy for other organ inj...
	 CQ13. What are the differences in the management of renal trauma for children and adults?
	 CQ14. What are the characteristics of the ureter trauma mechanism and what are the useful clinical, laboratory, and imaging findings for diagnosis?
	 CQ15. What are the initial and delayed treatments for ureteral trauma?
	 CQ16. What is the mechanism of bladder trauma?
	iju15331-fig-0001

	 CQ17. What is the incidence and severity of concomitant organ injuries in patients with bladder trauma?
	 CQ18. Which clinical findings, examinations, and imaging modalities are useful in diagnosing bladder trauma?
	 CQ19. What are the indications and methods of conservative management for bladder trauma?
	iju15331-fig-0002

	 CQ20. What are the indications and methods of OM for bladder trauma?
	 CQ21. What is the mechanism of injury for urethral trauma?
	 CQ22. Which clinical findings, tests, and imaging studies are useful in diagnosing urethral trauma?
	 CQ23. What is the appropriate initial management for urethral trauma?
	 CQ24. What are the complications of urethral trauma?
	 CQ25. What is the appropriate treatment for urethral stricture secondary to urethral trauma?
	 CQ26. Which clinical findings and imaging modalities are useful in diagnosing penile fracture?
	 CQ27. What is the appropriate treatment for penile fracture and what are the late complications?
	iju15331-fig-0003
	iju15331-fig-0004
	iju15331-fig-0005
	iju15331-fig-0006

	 CQ28. Which clinical findings and imaging modalities are useful in diagnosing testicular rupture?
	 CQ29. OM For testicular rupture: Sparing or excision?
	 CQ30. OM For penile amputation: Replantation or transection?
	iju15331-fig-0007

	 DATA AVAILABILITY STATEMENT
	 REFERENCES
	iju15331-bib-0001
	iju15331-bib-0002
	iju15331-bib-0003
	iju15331-bib-0004
	iju15331-bib-0005
	iju15331-bib-0006
	iju15331-bib-0007
	iju15331-bib-0008
	iju15331-bib-0009
	iju15331-bib-0010
	iju15331-bib-0011
	iju15331-bib-0012
	iju15331-bib-0013
	iju15331-bib-0014
	iju15331-bib-0015
	iju15331-bib-0016
	iju15331-bib-0017
	iju15331-bib-0018
	iju15331-bib-0019
	iju15331-bib-0020
	iju15331-bib-0021
	iju15331-bib-0022
	iju15331-bib-0023
	iju15331-bib-0024
	iju15331-bib-0025
	iju15331-bib-0026
	iju15331-bib-0027
	iju15331-bib-0028
	iju15331-bib-0029
	iju15331-bib-0030
	iju15331-bib-0031
	iju15331-bib-0032
	iju15331-bib-0033
	iju15331-bib-0034
	iju15331-bib-0035
	iju15331-bib-0036
	iju15331-bib-0037
	iju15331-bib-0038
	iju15331-bib-0039
	iju15331-bib-0040
	iju15331-bib-0041
	iju15331-bib-0042
	iju15331-bib-0043
	iju15331-bib-0044
	iju15331-bib-0045
	iju15331-bib-0046
	iju15331-bib-0047
	iju15331-bib-0048
	iju15331-bib-0049
	iju15331-bib-0050
	iju15331-bib-0051
	iju15331-bib-0052
	iju15331-bib-0053
	iju15331-bib-0054
	iju15331-bib-0055
	iju15331-bib-0056
	iju15331-bib-0057
	iju15331-bib-0058
	iju15331-bib-0059
	iju15331-bib-0060
	iju15331-bib-0061
	iju15331-bib-0062
	iju15331-bib-0063
	iju15331-bib-0064
	iju15331-bib-0065
	iju15331-bib-0066
	iju15331-bib-0067
	iju15331-bib-0068
	iju15331-bib-0069
	iju15331-bib-0070
	iju15331-bib-0071
	iju15331-bib-0072
	iju15331-bib-0073
	iju15331-bib-0074
	iju15331-bib-0075
	iju15331-bib-0076
	iju15331-bib-0077
	iju15331-bib-0078
	iju15331-bib-0079
	iju15331-bib-0080
	iju15331-bib-0081
	iju15331-bib-0082
	iju15331-bib-0083
	iju15331-bib-0084
	iju15331-bib-0085
	iju15331-bib-0086
	iju15331-bib-0087
	iju15331-bib-0088
	iju15331-bib-0089
	iju15331-bib-0090
	iju15331-bib-0091
	iju15331-bib-0092
	iju15331-bib-0093
	iju15331-bib-0094
	iju15331-bib-0095
	iju15331-bib-0096
	iju15331-bib-0097
	iju15331-bib-0098
	iju15331-bib-0099
	iju15331-bib-0100
	iju15331-bib-0101
	iju15331-bib-0102
	iju15331-bib-0103
	iju15331-bib-0104
	iju15331-bib-0105
	iju15331-bib-0106
	iju15331-bib-0107
	iju15331-bib-0108
	iju15331-bib-0109
	iju15331-bib-0110
	iju15331-bib-0111
	iju15331-bib-0112
	iju15331-bib-0113
	iju15331-bib-0114


