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WHAT’S KNOWN ON THIS SUBJECT: Most anogenital \

examinations of child sexual abuse victims reveal no definitive

evidence of abuse; however, individuals involved in abuse cases
may assume an association between an increasing number of reported
genital penetrations and the presence of definitive findings of
penetration.

WHAT THIS STUDY ADDS: Most child sexual abuse victims who
report repetitive penile-genital contact that involves some degree
of perceived penetration have no definitive evidence of

penetration on examination of the hymen. j

OBJECTIVES: The goals were to evaluate the association of definitive
hymenal findings with the number of reported episodes of penile-
genital penetration, pain, bleeding, dysuria, and time since assault for
girls presenting for nonacute, sexual assault examinations.

METHODS: Charts of all girls 5 to 17 of age who provided a history of
nonacute, penile-genital, penetrative abuse were reviewed. Interviews
and examinations occurred over a 4-year period at a children’s advo-
cacy center. Characteristics of the histories provided by the subjects
were examined for associations with definitive findings of penetrative
trauma.

RESULTS: Five hundred six patients were included in the study. Of the 56
children with definitive examination results, 52 had no history of consen-
sual penile-vaginal intercourse and all were =10 years of age. Analysis
was unable to detect an association between the number of reported
penile-genital penetrative events and definitive genital findings. Eighty-
seven percent of victims who provided a history of >10 penetrative events
had no definitive evidence of penetration. A history of bleeding with abuse
was more than twice as likely for subjects with definitive findings. Children
<10 years of age were twice as likely to report >10 penetrative events,
although none had definitive findings on examination.

CONCLUSIONS: Most victims who reported repetitive penile-genital
contact that involved some degree of perceived penetration had no
definitive evidence of penetration on examination of the hymen. Similar
results were seen for victims of repetitive assaults involving perceived
penetration over long periods of time, as well as victims with a history
of consensual sex. Pediatrics 2009;124:e403—-e409

e403

Downloaded from www.pediatrics.org. Provided by Medical College of Georgia Greenblatt Library on August 23, 2010


http://www.pediatrics.org

Clinicians with expertise in the evalua-
tion of sexually abused children fre-
quently assess young girls who pro-
vide a history of repetitive penetrative
abuse but have no corroborative evi-
dence on genital examination. This sce-
nario often occurs for children who
make delayed disclosures of sexual
abuse, when most forensic evidence is
not present. Previous studies docu-
mented hymenal development in the
absence of abuse,' compared genital
findings for abused and nonabused
children,2 and compared sexually ac-
tive and non-sexually active adoles-
cents.® Although studies have estab-
lished clearly that most anogenital
examinations of child and adolescent
sexual abuse victims reveal no defini-
tive evidence of abuse,?* some individ-
uals involved in potential child abuse
cases may assume an association
between an increasing number of re-
ported genital penetrations and the
presence of definitive findings of
penetration.

Researchers have attempted to iden-
tify factors that increase the likelihood
of visible trauma, including the time
elapsed from last abuse to examina-
tion,®8 the type of sexual contact (pen-
etrative versus nonpenetrative) *” and
symptoms of pain and/or bleeding.®
The associations between these fac-
tors and examination findings of pene-
trative trauma have been difficult to
establish because of limited numbers
of studies, variable characteristics of
the study populations, and changes in
the interpretation of anogenital find-
ings.8 In addition, dysuria after abuse
has been associated with genital-
genital contact® and may be predictive
of visible trauma.

The purpose of this study was to eval-
uate the association between the num-
ber of reported episodes of penile-
genital contact in which the child
perceived some degree of penetration
and definitive genital findings for chil-
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dren and adolescents. In addition, this
study examined the associations of de-
finitive findings on genital examination
with dysuria after abuse, symptoms of
genital pain or bleeding, and the time
between examination and the last con-
tact involving perceived penetration.

METHODS

We reviewed all charts for children
presenting to a children’s advocacy
center (CAC) in 2004—2007. The CAC
provides medical services for victims
of child sexual abuse that occurred
>72 hours previously. Subjects in-
cluded girls who were evaluated for
nonacute sexual assault, with a history
of perceived penile-genital penetration
provided by the patient (age: 5-17
years) and a documented number of
penile-genital penetrative episodes
provided by the child. Penetration was
defined on the basis of the child’s re-
port that the perpetrator’s penis went
“inside” her genitals (or other proxy
words). Patients were excluded if
there was a disclosure that included
genital-genital contact without pene-
tration, an inability to quantify the
number of perceived genital-genital
penetrative events, cognitive abilities
that limited the interview, a history of
accidental trauma that caused bruis-
ing or bleeding to the genital area, or a
history of speculum examination. Chil-
dren with =10 episodes of perceived
penetration provided specific absolute
numbers of episodes, whereas those
who disclosed >10 events were not re-
quired to provide a specific number of
episodes.

Aphysician, anurse practitioner, and a
sexual assault nurse examiner, each
with experience in =500 child sexual
assault interviews and examinations,
conducted medical evaluations at the
CAC. The evaluation consisted of a de-
tailed history and examination, includ-
ing photocolposcopy. Legal guardians
provided consent for the medical eval-

uation. The medical history was gath-
ered from the child by the examiner
without family members present.
Non—English-speaking patients were
interviewed in their preferred lan-
guage by a clinician who was fluent in
that language. Examiners had been
trained to use nonleading nonsugges-
tive questioning and to gather infor-
mation that might be important for di-
agnosis and treatment. After subjects
made a disclosure of penile-genital
penetration, examiners asked sub-
jects the following questions. (1)
“When was the last time [penetration]
occurred?” (2) “How often did [pene-
tration] occur?” If the child gave a
qualitative response (eg, “a lot”), then
question 3 was asked. (3) “How many
times did [penetration] occur?” [Pene-
tration] refers to the word or words
the child used to describe the event
involving perceived penetration. In ad-
dition, clinicians asked whether the
child “ever had any problems with pain
or bleeding” during or after the abuse.
If the child indicated that she experi-
enced pain, then she was asked where
and whether the pain was related to
urination or defecation.

Pubertal patients were questioned
about consensual sexual contact, in-
cluding frequency and type of contact.
The total numbers of consensual and
abusive penetrations were combined
for patients who reported both.

All genital examinations were con-
ducted with a colposcope with a mini-
mum of 7.5X magnification. Supine
and prone knee-chest positions were
used for each examination. Tracing of
the hymenal rim with a cotton-tipped
applicator with the patient in the su-
pine position was performed if find-
ings were not demonstrated readily by
using the prone knee-chest position.
The CAC medical director reviewed all
findings that raised concerns regard-
ing definitive trauma, including acute
lacerations and ecchymoses of the hy-
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men, deep notches, and healed tran-
sections or clefts, as defined by Adams
et al®

Definitive findings on genital examina-
tion were defined as a healed hymenal
transection (an area between 4 and 8
o’clock on the rim of the hymen that
appeared to have been torn through
to, or nearly to, the base of the hy-
men), a missing segment of hymenal
tissue in the inferior half of the hy-
men, or acute findings.® Findings
considered definitive for penetrative
trauma were confirmed by using the
swab technique or the prone knee-
chest position.

Two separate photographic reviews
were conducted by 3 outside review-
ers, each having =20 years of experi-
ence in evaluating pediatric sexual
abuse victims and each having per-
formed =2500 sexual abuse examina-
tions. Each review consisted of 50 sin-
gle colposcopic photographs selected
for their quality and presence or ab-
sence of findings. The first set of 50
photographs contained 5 photographs
of hymens with healed transections, 25
normal hymens, 6 hymens with deep
notches, and 14 hymens with shallow
notches, as classified by the study CAC.
Notches were defined on the basis of
previously established criteria.? The
second set of 50 photographs con-
tained 25 hymens with healed transec-
tions (Fig 1) and 25 hymens with deep
notches (Fig 2), as classified by the
study CAC. Deep notches are consid-
ered indeterminate of penetrative
trauma,® and differentiation between a
deep notch and a healed hymenal tran-
section may be the most important dis-
tinction for definitive evidence of pen-
etration. All deep notches inthe review
were in pubertal patients, because no
deep notches were found in prepuber-
tal patients in the study. Reviewers
evaluated the photographs indepen-
dently, were blinded to patient history
and previous interpretations of the
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FIGURE 1

Hymenal transection, in prone knee-chest position.

findings, and were not aware of the
numbers of healed hymenal transec-
tions in the review slides. Reviewers
were asked to classify the findings as
healed hymenal transection or not.

Characteristics of subjects were com-
pared by using t tests for continuous

FIGURE 2
Deep notch, in prone knee-chest position.

variables and x? tests for categorical
variables. 0dds ratios (ORs) for defini-
tive findings on examination were cal-
culated for the presence of bleeding,
dysuria, and genital pain, time since
last reported penetrative event, and
number of reported penetrative events
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by using logistic regression. Review-
ers’ evaluations of the photographs
were compared with study CAC find-
ings, and interrater reliability was
evaluated with the « statistic. All data
were analyzed by using SAS 9.1 (SAS
Institute, Cary, NC). The institutional re-
view board of the University of Texas
Health Science Center at San Antonio
approved this study.

RESULTS

Study Group

A total of 960 charts for girls 5 to 17
years of age who reported penile-
genital contact events with per-
ceived penetration were identified.
Ofthose subjects, 454 were unable to
quantify the number of penetrative
events. Charts for the remaining 506
patients were included in the study.
Subjects were divided into 2 groups
on the basis of their history of con-
sensual sex. Table 1 summarizes the
characteristics of the population. All
of the definitive findings documented
were healed hymenal transections.

Expert Review

Outside reviewers agreed with study
examination findings regarding the
presence of definitive findings of pene-
trative trauma in 99.3% of cases in
the first photographic review (k =
0.88—1) (Table 2), which indicated al-
most perfect agreement.'® In the sec-
ond review, which consisted only of
cases of complete transections and
deep notches, outside reviewers
agreed with CAC findings in 80.7% of
cases (k = 0.56—0.64) (Table 3), which
indicated moderate to substantial
agreement.’” In the second review,
there was disagreement in 29 of 150
photographic reviews. 0f those 29 dis-
agreements, 20 involved cases in
which outside reviewers diagnosed a
deep notch and CAC clinicians diag-
nosed a healed hymenal transection.

e406 ANDERST et al

TABLE 1 Characteristics of the Study Population

History of No History of
Consensual Sex Consensual Sex

N 22 484
Age,y

Mean £ SD 144+13 124 =27

Median 14 13

Range 12-17 5-17
Dysuria, n (%) 5(22.7) 93 (19.2)
Bleeding, n (%) 3(13.6) 119 (24.6)
Pain, n (%) 12 (54.5) 272 (56.2)
Time since last penetration, n (%)

3-7d 0(0) 8 (1.7)

8-14d 1(4.5) 18 (3.7)

15-30 d 8 (36.4) 123 (25.4)

1-2 mo 7(31.8) 128 (26.4)

>2 mo 6 (27.3) 207 (42.8)
No. of penetrations, n (%)

1 0(0) 235 (48.6)

2-10 20 (90.9) 150 (31)

>10 2(9.1) 99 (20.5)
Definitive examination findings, n (%) 4(18.2) 52 (10.7)

TABLE 2 Agreement of Diagnoses Regarding Definitive Examination Findings Between CAC and

Qutside Reviewers

CACG Findings Reviewer Findings, n K (95% Cl)
Transection No Transection
Reviewer 1
Transection 5 0 1
No transection 0 45
Reviewer 2
Transection 5 0 1
No transection 0 45
Reviewer 3
Transection 4 1 0.88 (0.64—1)
No transection 0 45

TABLE 3 Agreement of Diagnoses Regarding Definitive Examination Findings Between CAC and
Outside Reviewers, in Cases of Deep Notches and Transections Only

CAG Findings Reviewer Findings, n K (95% CI)
Transection Deep Notch

Reviewer 1
Transection 17 8 0.56 (0.33—0.79)
Deep notch 3 22

Reviewer 2
Transection 18 7 0.64 (0.43-0.85)
Deep notch 23

Reviewer 3
Transection 20 5 0.64 (0.43-0.85)
Deep notch 4 21

Patient Characteristics and
Findings

Of the 484 patients with no history of
consensual sexual contact, 52 had de-
finitive findings of penetrative trauma.

All 52 were =10 years of age. There-
fore, subjects =10 years of age were
compared with subjects <10 years of
age (Table 4). Significant differences
between these groups included fre-
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TABLE 4 Characteristics of Children With No
History of Consensual Sex
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TABLE 6 Relationship of Number of Reported Penetrative Events to Definitive Examination Findings
for Children =10 Years of Age With No History of Consensual Sex

<10yof =10yof
Age Age
N 74 410
Age,y
Mean = SD 73+x13 13317
Median 7 13
Range 5-9 10-17
Dysuria, n (%) 20 (27) 73 (17.8)
Bleeding, n (%) 9(12.2) 110 (26.8)
Pain, n (%) 46 (62.2) 226 (55.1)
Time since last
penetration, n (%)
3-7d 0 (0) 8(2)
8-14d 1(1.4) 17 (4.1)
15-30 d 21(28.4) 102 (24.9)
1-2mo 15(20.3) 113 (27.6)
>2 mo 37(50) 170 (41.5)
No. of penetrations, n (%)?
1 27 (36.5 208 (50.7)
2-10 24 (32.4) 126 (30.7)
>10 23(31.1) 76 (18.5)
Definitive examination 0(0) 52 (12.7)
findings, n (%)
ap< 05

quency of bleeding, presence of defin-
itive findings on examination, and
number of episodes of perceived
penile-genital penetration. Of note,
children <10 years of age were twice
as likely to report >10 episodes of
penetration (OR: 1.98; 95% confidence
interval [Cl]: 1.14—3.44). Further analy-
sis of the associations of patient char-
acteristics with definitive findings for
children =10 years of age with no his-
tory of consensual sex is presented in
Tables 5 and 6. Bleeding was associ-
ated with definitive findings on exami-
nation for children =10 years of age,

TABLE 5 Association of Patient
Characteristics With Definitive
Examination Findings for Children
=10 Years of Age With No History of
Consensual Sex

OR (95% Cl)

Dysuria 1.28 (0.62—-2.63)
Bleeding 2.47 (1.36-4.49)
Pain 1.03 (0.57-1.85)
Time since last penetration

3-7d 0.91(0.11=7.77)

8-14d 1.97 (0.59-6.55)

15-30 d 1.28 (0.65—-2.53)

1-2 mo 0.42 (0.17-1.02)

>2 mo 1

PEDIATRIGS Volume, 124, Number 3, September 2009

No. of Proportion With Definitive OR (95% CI)
Penetrations Exam'”ij';,”(‘; ;”d'”gs' Not Adjusted for Adjusted for Time
? Time Since Last Since Last
Penetration Penetration
1 25/208 (12) 1 1
2-10 17/126 (13.5) 1.14 (0.59-2.21) 1.1 (0.56-2.14)
>10 10/76 (13.2) 1.11(0.51-2.43) 1.16 (0.52—-2.59)

but only 23 (20.9%) of the 110 subjects
with a history of bleeding had defini-
tive findings on examination (Table 5).
No association was found between the
number of reported penetrations and
definitive findings, both before and af-
ter adjustment for time since last pen-
etration (Table 6). Small proportions
(12%—-13.5%) of children in all groups
had definitive findings of penetrative
trauma (Table 6).

Further analysis of the 76 patients
=10 years of age who reported >10
penetrations (Table 4) revealed that 53
were abused for >1 year; 11 reported
abusive penile-genital penetration for
=4 years. All except 1 of those 53 girls
were abused by adults residing in their
home. Seven (13.2%) of 53 girls who
reported penetration on a frequent ba-
sis for >1 year had examination re-
sults that revealed definitive evidence
of penetration.

Among the 22 patients with a history of
both consensual and abusive penetra-
tive contact, >80% had no definitive
evidence of penetration (Table 1). Two
reported >10 penetrative episodes.
One reported a history of weekly
forced intercourse for 5 years,
whereas the other reported daily
forced intercourse for 4 weeks. Both
had no evidence of penetrative trauma
on genital examination.

Case Example

One 12-year-old girl reported 209 inci-
dents of penile-genital penetration in-
volving her adult stepbrother over a
period of >1 year. She recorded each
event in a journal and provided rich

details in her history, including a de-
scription of how the stepbrother pried
her bedroom door open with a butter
knife and incidents in which he hit her
with “the cord from the radio.” She in-
dicated a specific date on which “he
first had sex with me” and reported
feeling a condom come off in her va-
ginawhile he had intercourse with her.
She was not otherwise sexually active.
She waited to tell because “he’s got 4
kids” and disclosed because “he could
do it to someone else.” She described
specific episodes of bleeding and pain.
Her examination revealed a normal hy-
men with no clefts or notches.

DISCUSSION

The majority of children =10 years of
age who reported >10 penetrative
events had no evidence of penetrative
trauma. We detected no association
between the number of reported
penile-genital penetrative events and
definitive genital findings of healed
trauma. This study establishes that
child victims who report repetitive
nonacute penetrative abuse have no
definitive evidence of trauma on exam-
ination of the hymen in most cases.

Our study identified definitive findings
of penetration for 10.7% of the sub-
jects with no history of consensual sex.
Although others identified abnormal
findings for <5% of victims of child
sexual assault?* those studies in-
cluded victims of nonpenetrative
abuse, male subjects,* and primarily
young children.2* A rate of abnormal
findings of 5.5% was found for a subset
of victims of penetrative abuse, but the
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abuse included anal and digital pene-
tration* One study of 27 adolescent
girls with a history of intercourse
found that 33% had a healed transec-
tion in the posterior hymen.3 The large
proportion of definitive findings in this
study may be a result of the selection
criteria, which excluded boys, genital-
genital contact without penetration,
and digital penetration.

Our study found a low frequency of de-
finitive examination findings for chil-
dren =10 years of age who reported
>10 penetrative events. There are sev-
eral explanations for this, namely, inju-
ries might have occurred and healed
completely,”"" penetration might have
occurred without injury, or some chil-
dren might have interpreted or de-
scribed nonpenetrative genital-genital
contact as actual penetration. Some
children may represent all events that
breech the labia as penetration, al-
though only those that breech the hy-
men can result in hymenal tears. This
concept is supported by our findings
that children <10 years of age were
twice as likely to report >10 episodes
of penetrative abuse but none of them
had definitive findings of penetration.
Although it is likely that trauma oc-
curred and healed completely before
the examination in at least some
cases, it also is likely that some chil-
dren did not experience complete pen-
etration beyond the hymenal rim into
the vaginal vault. Despite possible dif-
ficulties for some children in deter-
mining actual genital penetration, the
child’s disclosure regarding penetra-
tion can be important. The Texas Penal
Code states that a sexual assault oc-
curs if an individual “causes the pene-
tration of the anus or sexual organ of a
child by any means.”'?2 The absence of
penetration may result in a lesser
charge.

Our study included a group of patients
with a history of consensual inter-
course. Such adolescents have few or

e408 ANDERST et al

no discernible reasons to provide fab-
ricated histories of consensual sexual
contact to health care providers. This
group might be better able to differen-
tiate external genital touching from
penetration. More than 80% of this
group had no definitive findings of pen-
etration. Both of the subjects in this
group who reported >10 episodes of
penetration had no definitive evidence
of penetration.

Our finding of an association of abuse-
related bleeding with definitive hy-
menal findings is consistent with pre-
vious research. In our study and in a
previous study,® however, the majority
of girls who reported bleeding did not
have findings diagnostic of penetrative
trauma. In addition, many girls without
a history of bleeding did have findings
diagnostic of penetrative trauma. It is
not known whether girls with findings
of penetrative trauma underreport
bleeding, are unaware of bleeding, or
sustain injuries that do not result in
bleeding. We also were unable to de-
tect associations of pain, similar to
previous research,® or dysuria with de-
finitive findings.

Few studies of genital findings have in-
cluded expert review of colposcopic
photographs. Adams et al® used 2 ex-
pert reviewers and obtained k values
of 0.71t0 0.85 in a study of adolescent
girls. Heger et al* reported 97% agree-
ment by using an internal review. Our
first review of 50 photographs yielded
an agreement rate similar to that
found by Heger et al.* The lower agree-
ment rate in the second photographic
review in this study might be attribut-
able to several factors. First, cases re-
viewed included only deep notches and
healed hymenal transections, differen-
tiation of which is one of the most
difficult differentiations in nonacute
examinations. In contrast, other stud-
ies34 included comparison cases with-
out notches or transections, which
possibly increased the chances of

agreement. In addition, others studies
analyzed the agreement rate regard-
ing the location of findings and in-
cluded acute findings and anal find-
ings. In cases of disagreement, CAC
evaluators were more likely to diag-
nose definitive trauma. Therefore, the
large proportion of subjects with nor-
mal findings despite reports of re-
peated episodes of penetration is
likely unrelated to CAC evaluators “un-
dercalling” definitive findings.

Our study relied on the histories pro-
vided by the victims. This is the stan-
dard of care in medical evaluations of
sexual abuse and is common for other
diagnoses, such as headache and pain.
Children do sometimes fabricate histo-
ries of sexual abuse, although this is
uncommon, occurring in 2% to 8% of
child sexual abuse cases.’*'7 We could
not validate the number of penetrative
events reported by the subjects in this
study; however, in a case series of
child victims of sexual abuse recorded
on videotape, 60% underreported the
sexual acts with respect to either se-
verity or frequency and none overre-
ported acts.'®

This study has several additional limita-
tions. A larger study sample may evalu-
ate more fully the potential association
between definitive findings and number
of penetrations. Our study sample had
63% power to detect an OR of 2 and 94%
power to detect an OR of 3 for definitive
findings, comparing >10 episodes with
1 episode, at a 5% significance level. Al-
though the statistical power of our study
to detect an OR of 2 was not very high,
our study demonstrates that many chil-
dren who experience repetitive penetra-
tive abuse have no definitive evidence of
penetration. This study was retrospec-
tive; therefore, confirmation that the
healed transections occurred after sex-
ual assault was not possible. In the sec-
ond photographic review, the agreement
between the CAC examiners and expert
reviewers was moderate to good but
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not perfect; therefore, some healed hy-
menal transections might have been
missed or misdiagnosed. However,
most cases of disagreement involved
the CAC examiners potentially overcall-
ing healed transections. If those cases
were truly overcalls, then the propor-
tion of children with no evidence of
penetration despite a reported history
of multiple episodes of penetrative
abuse would be even larger. Unavail-
able information, such as the duration
of each episode and the age and devel-

opmental status of the perpetrator,
might affect the findings. Finally, exclu-
sion of the group of children who could
not or would not disclose the number
of penetrative events might have intro-
duced bias. This bias was unavoidable,
however, because those patients could
not be used to evaluate the hypotheses
of the study.

CONCLUSIONS

Most victims who reported repetitive
penile-genital contact that involved

ARTICLES

some degree of perceived penetration
had no definitive evidence of penetra-
tion on examination of the hymen. Sim-
ilar results were seen for victims of
multiple assault episodes over long pe-
riods of time, as well as for victims
with a history of consensual sex. Chil-
dren =10 years of age might have
perceived and described penetration
more accurately or might have been
subjected to more penetrative abuse,
compared with children <10 years
of age.
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