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There is scant literature addressing genital injuries in sexually
assaulted women who had no prior sexual intercourse experience at
the time of the assault. Prior studies in adolescent patients suggest
that young women without prior sexual intercourse suffer more
anogenital injuries after assault, in different locations, when compared
to those women who have had prior sexual intercourse experience
[1,2]. However, clinical evidence and the literature on sexual assault in-
dicate that not all cases of penetration result in perforation of the hymen
or subsequent visible genital injuries regardless of sexual intercourse
experience [3,4]. We designed this retrospective study to document
the incidence and location of anogenital injuries from sexual assault in
women with and without prior sexual intercourse experience.

We performed a retrospective cohort trial evaluating consecutive fe-
male patients, age 12 years or older, presenting to a community-based
nurse examiner clinic (NEC)during a 2-year studyperiod. Sexual assault
victims presenting directly to four downtown emergency departments
(ED) are routinely referred to theNEC for evaluation after triage and ini-
tial assessment. The NEC facility is staffed by forensic nurses trained to
perform medical-forensic examinations using colposcopy with nuclear
staining and digital imaging [5]. Exclusion criteria included victims
who declined forensic examination, had multiple assailants, had con-
sensual intercoursewithin the previous 72 h, and the lack of penile pen-
etration (either vaginal or rectal) during the assault. Those without
prior sexual intercourse experience and those with prior experience
were compared to determine whether prior intercourse status affected
genital injury. The primary outcome of interest was the frequency of
genital findings documented in sexual assault victims from each patient
group. Two forensic sexual assault examiners, both with nurse practi-
tioner (NP) degrees, performed data extraction from original exam doc-
umentation. A third investigator performed a blinded critical review of a
random sample of 20% of the programs to determine reliability of data
abstraction using kappa statistics. Descriptive statisticswere used to de-
scribe the frequency of anogenital injury, location, and type of injury
(abrasion, laceration, erythema, ecchymosis, and edema). Chi-square
and ANOVA tests were used to compare the two study groups. The
study protocol was approved by the institutional review board at Spec-
trum Health Hospitals.

Out of a total of 686 patients evaluated in the clinic during the study
period, 276 were excluded, leaving 410 charts for review. Patients were
excluded primarily because they declined forensic examination (52%)
or had multiple assailants (33%). These excluded patients were similar
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in age, ethnicity, alcohol use and time interval to examination when
compared to the study patients. Twenty percent of the study population
(82/410) reported no sexual intercourse experience prior to the assault.
These women were younger than those with prior sexual experience
(17 versus 26 years, P<0.001). The two groupswere otherwise compa-
rable in terms of demographics, assault history, and frequency of docu-
mented genital injuries (Table 1). A total of 684 genital injuries were
described. Ninety-eight victims (32%) had single and 211 (68%) had
multiple sites of injury. Seventy-two percent of these injuries occurred
at one or more of four sites: fossa navicularis, hymen, labia minora,
and posterior fourchette. Patients without prior sexual intercourse ex-
perience had significantlymore genital injuries documented (3.4 versus
1.9, P < 0.001). The most common site of injury in this group was the
fossa navicularis and hymen; the most common injury was lacerations
(Fig. 1). Among the women with prior sexual intercourse experience,
erythema and abrasions to the labia minora were most common find-
ings (Fig. 2). None of the observed injuries (genital or non-genital)
were severe enough to require referral to a hospital for continued
care. Interrater reliability of the data abstraction was excellent, with a
median kappa statistic of 0.88.

These results suggest that the type and site of genital trauma from
sexual assault in women vary in relation to prior sexual intercourse ex-
perience. Although the two groups were comparable in terms of assault
history and overall frequency of genital injuries, women without prior
experience sustained more genital injuries typically involving the
fossa navicularis and hymen. There were a few limitations to our
study. This was a retrospective chart review - we did not control for
the clinical evaluations by different examiners, and it may be that the
documentation was not uniform (reporting bias). Another limitation is
thatwomenwere included only if they agreed to a forensic examination
and evidence collection (selection bias). The high injury rate in our
studymay have been one of several factors influencing thewomen's de-
cision to seek help in this manner. Many sexual assaults in the United
States go unreported, therefore, a limitation of our study may be that
it reflects more sexual assault-related injuries than actually occur in
the general population of female survivors of sexual assault.

Themedical literature from the US has not addressed genital injuries
in sexually assaultedwomenwith noprior sexual intercourse. In 1988, a
retrospective study fromToronto Canada concluded that genital injuries
weremore common inwomenwithout prior sexual intercourse experi-
ence (65% versus 26%) but that substantial proportions of all women,
from ClinicalKey.com by Elsevier on December 11, 2020.
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Table 1
Demographics.

Women
without prior
intercourse
experience

Women with
prior
intercourse
experience

p-value

N = 82 N = 328

Age, mean (±SD) 17.0 ± 7.1 26.2 ± 11.3 <0.0001
Age range (years) 12–51 13–74
Ethnicity (% white) 63 (75.0%) 233 (71.0%) 0.47
Alcohol or drug use <24 h 35 (42.7%) 160 (48.8%) 0.32
Time interval to examination, hours
(mean ± SD)

15.4 ± 6.6 17.0 ± 7.1 0.07

Known offender 55 (67.1%) 206 (62.8%) 0.47
Nongenital injuries 31 (37.8%) 144 (43.9%) 0.32
Genital injuries 67 (81.7%) 240 (73.2%) 0.11
Mean no. genital injuries 3.4 ± 1.9 1.9 ± 1.3 <0.0001

Fig. 1. Location and frequency of injury in 307 victims with anogenital findings.

Fig. 2. Types of genital trauma.
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regardless of their prior sexual experience at the time of assault, will not
have visible genital injuries [1]. A similar study from England concluded
that genital injuries are not routinely found in adolescents after an alle-
gation of rape or sexual assault even when there has not been previous
sexual experience [4]. A third study from Australia described the fre-
quency of genital and anal injury and associated demographic and as-
sault characteristics in 1266 women alleging sexual assault. In a sub-
group analysis of adolescent females aged 13–17 years old, the preva-
lence of genital injury was significantly higher in the “no prior sex
group” when compared to their counterparts (52.2% vs 19.5%) [2]. The
discrepancy between these three studies and our findings is related to
whether the examination is conducted with the naked eye or under
colposcopic magnification. In addition to magnification, our NEC facility
also used toluidine blue as a tool to detect and document genital and
perianal injuries following sexual assault. Application of toluidine blue
dye and its subsequent removal from stained areas by means of a re-
agent, has been shown to increase the detection rate of external genital
lacerations from 16% to 40% in adult rape victims [6].

Emergency department clinicians and members of the criminal jus-
tice system need to be aware of the variable presentation of genital
trauma related to sexual assault in women with and without prior sex-
ual intercourse experience. The type and site of genital trauma from sex-
ual assault in women may vary in relation to prior sexual intercourse
experience. In addition, over 18% of virgins who were sexual assaulted
had no evidence of anogenital trauma despite magnification and nu-
clear staining. This may challenge police and prosecutors who often
view a lack of injuries as a negative finding [1]. Finally, anogenital
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injuries in virgins were located not just at the hymen but equally on
the fossa navicularis and labia minora (Fig. 2).
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