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GENITAL TRAUMA IN CHILDREN: CLASSIFICATION
AND MANAGEMENT

ABDURRAHMAN ONEN, HAYRETTIN ÖZTÜRK, MURAT YAYLA, EROL BASUGUY, AND

ŞENOL GEDIK

ABSTRACT
bjectives. To determine the severity and, accordingly, the treatment of genital trauma in a pediatric
opulation.
ethods. A total of 116 children with genital trauma and anorectal injury were retrospectively reviewed.

he severity of trauma was graded according to the genital injury score (GIS), which we developed as a
enital trauma scoring system.
esults. The median age was 8 years. Of the 116 children, 80 were girls and 36 were boys. The etiology of

he trauma was traffic road accident (53 patients), fall, sexual abuse, and gunshot wound. Sixty-one patients
ad additional organ injuries. The GIS was I for 25 children, II for 19, III for 32, IV for 23, and V for 17. In
ddition to the primary repair, colostomy was performed in 22 patients. The most frequent postoperative
omplication was wound infection. The postoperative complication rate was significantly greater in patients
ith an injury severity score greater than 15, severe contamination, prolonged delay (longer than 8 hours),
nd a GIS of IV or V.
onclusions. The clarification of the mechanism and severity of the genital injury and associated organ

njuries under general anesthesia may help in the appropriate classification. Primary repair should be the
tandard approach in genital trauma patients with a GIS of IV or less. Those with a GIS of V associated with
evere contamination and prolonged delay require colostomy for improved outcome. UROLOGY 65:
86–990, 2005. © 2005 Elsevier Inc.
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ccidental genital trauma in the pediatric pop-
ulation is uncommon, and the etiology of gen-

tal trauma is most often sexual abuse in developed
ountries.1 However, the trauma mechanism is
enerally a traffic road accident or fall in develop-
ng countries.2,3 Thus, genital trauma is relatively

ore severe and is associated more frequently with
norectal or other additional organ injuries in the
eveloping countries.2,3 Therefore, the manage-
ent of genital injury may differ, depending on the
echanism of trauma and the presence of addi-

ional organ injuries such as anorectal injury.
The role of fecal diversion in the management of

enital injuries associated with anorectal injury in
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hildren has not been thoroughly discussed in
ublished studies. The American Association for
he Surgery of Trauma organ injury scale has been
seful for male external genital trauma in defining
he indications for operative management.2 How-
ver, the association of rectal injury in genital
rauma patients is important; it may affect the out-
ome of such children. We, therefore, developed a
lassification for pediatric genital injuries to clarify
he appropriate treatment and decrease the compli-
ation rate. We also evaluated the significance of
everal potential risk factors influencing the out-
ome in the management of genital injuries.

MATERIAL AND METHODS

Between January 1987 and August 2002, 116 children
ounger than 15 years of age with genital injuries and anorec-
al injuries were admitted to our institution. Preoperative re-
uscitation and treatment of all patients with genital injuries
ere similar; intravenous fluids, antitetanus serum, tetanus

oxoid, and prophylactic antibiotics were given.
We reviewed each chart according to age, sex, trauma

echanism, interval between accident and management,

0090-4295/05/$30.00
doi:10.1016/j.urology.2005.01.018
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ymptoms and signs at presentation, diagnostic methods, lo-
ation of injury, associated organ injuries, treatment modality,
orbidity, and injury severity score (ISS). A cutoff of the ISS

etween 15 or less for minor trauma and 16 or more for major
rauma has been proposed as a triage criterion.4 We developed
special genital trauma scoring system, and the severity of

rauma was graded according to this genital injury score (GIS)
Table I). The diagnosis and severity of any anogenital injury
as determined by history and physical examination and, in

ome cases, urethrography, colposcopy, and/or rectoscopy.
rimary repair alone or primary repair with colostomy was
erformed depending on the severity of the anogenital injury.
he colostomy closure was performed 2 to 3 months after the
rst operation.
The following risk factors were analyzed to determine those

hat might predict the occurrence of postoperative septic com-
lications: age (younger versus older than 10 years), trauma
echanism, ISS, GIS, interval between accident and surgery

shorter versus longer than 8 hours), presence of contamina-
ion, associated organ injuries, and management methods.

TATISTICAL ANALYSIS
Depending on the number of patients in the groups, the

hi-square test or Fisher’s exact test was used to determine the
ignificance of the potential risk factors. Univariate analysis
as performed and the odds ratio determined from the chi-

quare test to determine the relative chances of a patient de-
eloping a postoperative complication after exposure to one of
he possible risk factors. A P value less than 0.05 was consid-
red statistically significant.

RESULTS

Of the 116 patients, 80 were girls (69%) and 36
ere boys (31%), with a median age of 8 years

range 3 to 13). The arrival of patients to the hos-
ital after initial injury was achieved in less than 8
ours for 83 patients (71.6%). The cause of genital

njury was blunt in 77% (motor vehicle accident
or 53 patients and a fall for 37), followed by sexual
buse in 21% (24 patients), and gunshot injuries in
% (2 patients). Of the 14 girls who had isolated
enetrating genital trauma with a history of falling
nto a penetrating material, 8 (57%) were found to

TABLE I. Onen’s classification for genital
injuries in children

GIS Extent of Injury

I Isolated genital laceration below hymen or
limited to penile and/or scrotal skin

II Isolated genital laceration including hymen
or tunica dartos of scrotum and/or
Bucks fascia of penis

II Isolated genital laceration including vagina
or testis and/or penile cavernous or
distal urethra

V GIS II or III injury plus partial tear of
anorectum

V Grade III injury plus complete tear of
anorectum

EY: GIS � genital injury score.
ave experienced sexual abuse. A summary of the l

ROLOGY 65 (5), 2005
njured organs and associated other systemic organ
njuries is given in Table II.

The diagnostic accuracy of an evaluation in the
mergency department without general anesthesia
as 69% compared with one in the operating room
nder general anesthesia. The distribution of in-

ury location according to our classification of gen-
tal injury was GIS I, II, III, IV, and V for 25, 19, 32,
3, and 17 patients, respectively. After resuscita-
ion, 5 patients with abdominal signs underwent
mmediate surgery because of hemodynamic insta-
ility and/or additional organ injuries. Primary re-
air alone was performed in 94 patients (81%).
rimary repair plus colostomy was performed in
he remaining 22 patients (19%). All patients with
IS I, II, and III; 16 of 23 patients with GIS IV; and
of 17 patients with GIS V injury were treated with
rimary repair alone, and 7 of 23 patients with GIS
V and 15 of 17 patients with GIS V were treated
ith primary repair plus colostomy. In addition,

ectoscopy (5 patients), bowel anastomosis (2 pa-
ients), splenectomy (2 patients), splenorrhaphy
1 patient), and orchiectomy (1 patient) were per-
ormed.

Postoperative complications occurred in 24 pa-
ients (21%): 18 of 94 patients who underwent pri-
ary repair alone and 6 of 22 patients who under-
ent primary repair plus colostomy. The most

requent postoperative complication was wound
nfection (12 patients) followed by wound dehis-
ence (6 patients), septicemia (3 patients), recto-
aginal fistula (1 patient), rectourethral fistula (1
atient), and urethrovaginal fistula (1 patient). No
ignificant difference was found between the pri-
ary repair group and the primary repair plus co-

TABLE II. Injured genital organs and
associated other systemic organ injuries

njury
Patients

(n)

njured genital organs*
Labium minus-vestibulum 41 (35)
Laceration including hymen and vagina 39 (34)
Scrotum 27 (23)
Testis 5 (4)
Penis 4 (3)
Clitoris 2 (2)

ssociated other organ injuries (n � 61)*
Anorectum 47 (41)
Extremity 23 (20)
Urethra 17 (15)
Spleen 4 (3)
Bowel perforation 3 (3)
Hemothorax 1 (1)
Iliac artery and vein 1 (1)

ata in parentheses are percentages.
Patients could have more than one genital organ injury.
ostomy group in terms of postoperative complica-
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ions (P �0.05). Wound infection was treated
onservatively. Surgical treatment was given to 2
atients with wound dehiscence. Both of the 2 GIS
patients with severe contamination and delayed

reatment who underwent primary repair alone
nitially developed severe complications (one rec-
ovaginal fistula, one rectourethral fistula). Colos-
omy was then performed in these 2 patients. The
edian ISS was 10 (range 4 to 27) for all patients. It
as 17 (range 4 to 27) for patients with postoper-

tive complications, and it was 8 (range 4 to 18) for
atients with no postoperative septic complica-
ion. No postoperative complication developed af-
er colostomy closure.
Some potential risk factors were evaluated for

heir contribution to the development of postoper-
tive complications (Table III). An ISS greater than

TABLE III. Univariate analy
in 116

Prognostic Factor
C

Age (yr)
�10
�10

Trauma mechanism
MVA (1)
Fall (2)
Abuse (3)
Gunshot (4)

ISS
�15
�15

GIS
I (1)

II (2)

III (3)
IV (4)
V (5)

Time to operative intervention (hr)
�8
�8

Contamination
Yes
No

Rectal injury
Yes
No

Management method
PR
PR � C

KEY: MVA � motor vehicle accident; NS � not significant
primary repair; C � colostomy.
* Statistically significant (P �0.05).
5, GIS IV and V injury, severe contamination, and o

88
rolonged delay (longer than 8 hours) were all sig-
ificantly related to the development of postoper-
tive complications.

COMMENT

Genital injury is uncommon in children in civil
ractice and generally occurs by one of two mech-
nisms. The first is a result of sexual abuse, partic-
larly in developed countries.1 The second genital
rauma is accidental impalement injury resulting
rom a traffic road accident or fall, particularly in
eveloping countries.2,3 Thus, genital trauma is
elatively more severe, and is associated more fre-
uently with anorectal or other additional organ
njuries in these countries.2,3 The mechanism of
njury was a traffic road accident or fall in most of

for septic complication rate
tients
lication

te (%) P Value
Odds
Ratio

NS 0.75
21
17

21 1 vs. 2 NS 0.93
19 1 vs. 3 NS 0.99
21 2 vs. 3 NS 1.06
0

0.01* 4.07
15
44

4 1 vs. 3 NS 6.9*
1 vs. 4 0.01* 21.2
1 vs. 5 0.05* 10

5 2 vs. 3 NS 5.18*
2 vs. 4 0.01* 13.4
2 vs. 5 0.05* 7.5

21 3 vs. 4 NS 2.86*
46 3 vs. 5 NS 0.91
29 4 vs. 5 NS 0.32

0.05* 2.17
15
46

0.01* 1.94
23
6

0.001* 0.73
28
4

NS 0.31
19
11

injury severity score; GIS � genital injury score; PR �
sis
pa
omp
Ra

; ISS �
ur patients.
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It is possible that genital injury in the setting of
raffic road accidents and falls cause a greater risk
f complications because of tissue destruction,
ontamination, and additional organ injuries. An
ppropriate classification for genital injury associ-
ted with significant organ injuries such as anorec-
al injury is lacking in published series. Therefore,
e shared our experience on genital trauma in a
ediatric population with special attention on the
lassification of injury for appropriate manage-
ent. The presence of rectal injury may signifi-

antly affect the outcome of genital trauma patients
f not treated promptly. We scored the genital in-
uries according to the presence of anorectal injury
nd evaluated the outcome of our patients accord-
ngly. Because our study was retrospective and no
andomization was done, strict criteria were not
sed to correlate our GIS scale with therapeutic

ntervention. However, the results of this study
uggest that a role may exist for using the GIS com-
ined with a thorough physical examination to fa-
ilitate surgeon clinical judgment in determining
atients who may benefit from, or are candidates
or, colostomy. In the present study, we attempted
o correlate the GIS of patients with the external
enital trauma and management options. This se-
ies provides the impetus for future studies that
an prospectively determine the validity of the GIS
cale.
Management of genital trauma is dictated by the

ype and extent of the injury. Urethroscopy and
roctoscopy may be necessary to evaluate the in-
ury accurately. At present, two main management
pproaches are used for severe genital trauma pa-
ients with associated rectal injury: primary repair
lone and primary repair plus colostomy.5–8 Cur-
ently, confusion continues about the routine ap-
lication of any of these procedures in the manage-
ent of genital injuries. The role of routine fecal

iversion has recently been questioned as dogma
or treating anorectal injuries,5,6 and several stud-
es have reported on primary repair of anorectal
njuries without proximal colostomy.7–10 In boys,
hen possible, genital injuries should be repaired
rimarily.11 Urinary diversion with a suprapubic
ube is occasionally necessary.12 Debridement of
evitalized tissue and wound irrigation with saline
nd antiseptic solutions are the cornerstones of
herapy. When no infection is present, wounds
ay be safely sutured and closed.13,14 Recently, we
ave preferred primary repair without colostomy

n selected patients with an anorectal injury.15 We
elieve that primary repair should be the standard
pproach in patients with a GIS of IV or less. De-
ending on the type of injury, various reconstruc-
ive procedures may be necessary, including skin
rafts or flaps.13,14,16 Colostomy requires a subse-

uent admission for operative closure, which itself t

ROLOGY 65 (5), 2005
as the potential for increased morbidity.9,10 Al-
hough no closure-related complication was ob-
erved in our series, the financial, psychological,
nd social disadvantages of a colostomy should
lso be emphasized. We recommend colostomy for
IS V or unstable GIS IV patients who have an ISS
reater than 15, severe contamination, and pro-
onged delay.

In our series, no mortalities were directly attrib-
table to the external genital injuries, similar to
hose previously published.2 The repair of genital
njury may be associated with a variety of compli-
ations such as wound infection or dehiscence and
ectourinary fistulas. If not treated appropriately,
he rate of complication may be great after emer-
ency surgery for genital injuries in children. In
he present series, the GIS correlated significantly
ith the development of postoperative complica-

ions. The complication rate was significantly
reater in patients with GIS IV and V. Therefore,
e suggest that the GIS is a useful genital trauma

core in patients with anogenital organ injuries for
redicting the severity of injuries. Also, it may be
eneficial to follow-up such patients with high GIS
losely. A trauma scoring scale is only an anatomic
cale and does not include important nonanatomic
isk factors of contamination, delay, and shock.

e agree with the decisions of Levine et al.5 that
ontamination and delay are important in the
hoice of treatment. The two limitations of our
tudy were the subjective nature of the outcomes
nd difficulty in obtaining long-term follow-up in
hese patients to demonstrate the clear benefits of
anagement choices. In patients with follow-up,
o problems were reported with regard to fertility,
icturition, or cosmesis. Determining the long-

erm outcomes in this population is essential for
uiding future management decisions and estab-
ishing uniform management guidelines.

CONCLUSIONS

The results of our study have demonstrated that
he major cause of anogenital trauma in our region
s motor vehicle accidents and falls. Also, the clar-
fication of the mechanism and severity of genital
njury and associated organ injuries under general
nesthesia may help in determining the appropri-
te classification, which in turn will help deter-
ine the appropriate treatment. The potential for

exual abuse should be kept in mind, particularly
n children with isolated penetrating genital
rauma. Primary repair should be the standard ap-
roach in children who have GIS IV injury or
ower. Colostomy is needed for genital trauma pa-
ients with GIS V injury with prolonged delay
longer than 8 hours), who have an ISS greater

han 15 and severe contamination. Finally, al-
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hough its usefulness for defining indications for
onoperative management of anogenital injuries
ust be validated in prospective fashion with long-

erm outcome data, our GIS-based management
eems useful. Appropriate classification and
rompt treatment may result in favorable out-
omes in children with anogenital injury.
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