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Genital Findings in Prepubertal Girls Selected
for Nonabuse: A Descriptive Study

John McCann, MD; Robert Wells, PhD; Simon, MD; and
Joan Vons, MD

From the Department of Pediatrics, Valley Medical Center, University of California,
San Francisco

ABSTRACT. This project was designed to collect nor-
mative data on the genital anatomy from a sample of
nonabused prepubertal girls. A total of 114 girls between
the ages of 10 months and 10 years were examined and
photographed with a colposcope. After screening for the
onset of puberty and the possibility of undetected abuse,
93 subjects remained. Examination techniques included
a supine labial separation approach, a supine labial trac-
tion method, and a prone knee-chest position. Common
genital fmdings included erythema ofthe vestibule (56%),
periurethral bands (50.6%), labial adhesions (38.9%),
lymphoid follicles on the fossa navicularis (33.7%), pos-
tenor fourchette midline avascular areas (25.6%), and

urethral dilation with labial traction (14.9%). The hy-
menal orifice opened more frequently during the knee-
chest (95.2%) and the labial traction (90.5%) methods
than with the supine separation (79.3%) approach. Hy-

menal findings included mounds (33.8%), projections
(33.3%), and “septal remnants”/midline hymenal tags
(18.5%). Intravaginal findings of vaginal ridges (90.2%)
and rugae (88.7%) were found primarily through the
labial traction approach. The cervix was visualized with-
out the use of a speculum in 69% of the children during
the knee-chest examination. Unusual findings included
posterior fourchette friability (4.7%), anterior hymenal
clefts (1.2%), and notches of the hymen (6%). One child
had an imperforate hymen (1.2%) and 2 (2.5%) had
hymenal septa. A vaginal discharge was detected in 2
(2.6%) and a foreign body in 1 (1.3%). Tables that include
the vertical and horizontal hymenal orifice diameters by
age group and by method are presented. Pediatrics

1990;86:428-439; child sexual abuse, hymen, genital ex-
amination, genital anatomy.
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The recent epidemic in reported cases of child-

hood sexual abuse has created a demand for nor-
mative data that can be used for comparison pur-

poses in evaluating the abused child.’3 Over the
past two decades, numerous studies have described

and quantified the physical findings in children
suspected of being victims of sexual molestation.2
46 Many investigators have concluded that in these

cases physical signs are frequently either absent or
relatively subt1e.�” Consequently, there have been
a number of developments in examination tech-
niques that have been designed to improve the

visualization of the soft tissues and assist in the

identification of microtrauma.”29 These have in-
cluded the use of a variety of examination meth-
�,11-2O the employment of magnifying devices,2125
and the use of cameras to record the results.2�29 To

correctly interpret these newer observations, clini-
cians must know the range of normal findings in

nonabused prepubertal children.
As a means of contributing information about

the normal anatomy ofprepubertal children, as well

as providing a comparison of the results with dif-

ferent examination techniques, the following proj-
ect was begun. Using a variety of screening meth-
ods, a sample of prepubescent children were selec-
tively recruited and evaluated for the possibility of
undetected sexual abuse. Each child was then ex-

amined by three separate examination methods and
the results were analyzed for both age group and
the examination technique used.

METHOD

Subjects

After receiving approval from the hospital’s Hu-
man Subjects Review Committee, parents with pre-
pubertal children who needed well-child, school,

sports, or camp examinations were recruited from
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a moderate-sized central California community. Be-
tween April 1984 and June 1988, 320 children were
examined as part of this project to determine the

anogenital findings in a population of nonabused
youngsters. The sample originally consisted of 120
boys and 200 girls. One hundred and fourteen girls

were examined with a colposcope and 86 were ex-
amined without the use of a magnifying device.
This report will deal with only those subjects who

were photographed through the use of a colposcope.
After screening for the onset of puberty, 7 girls

were removed from the study because they were at

or beyond Tanner stage II of secondary sexual
development for either breast tissue or pubic hair.

Three girls were dropped from the project after
their parents indicated they were suspicious that
their child may have been molested. An additional

11 were eliminated from the sample after the
screening for possible undetected abuse. The re-
maining 93 girls were considered to be relatively

risk free and became the final study sample.

The mean age of the 93 subjects was 5 years 6
months, with a range of 10 months to 10 years, 4

months. Thirty-nine percent of the children were
above the 75% percentile of the Iowa Growth Grid
in weight and 30% were above the same percentile
in height. Sixty-five percent were white, 23% His-
panic, 7% black, 3% Asian, and 2% other. They

came from homes in which 85% ofthe parents were
married for the first time, 9% of the mothers had
remarried after a divorce, and 6% of the mothers

were single. Ninety-six percent of the mothers and
91% of the fathers had completed high school, and

34% of the mothers and 42% of the fathers had
graduated from college. The combined income of

the family exceeded $25 000 per year in 64% of the

participants.
For purposes of analysis, the children were di-

vided into subgroups by age: birth to 1 year, 11
months (n = 1); 2 years to 4 years, 11 months (n =

31); 5 years to 7 years, 11 months (n = 42); and 8

years to Tanner stage II of secondary sexual devel-
opment (n = 19). The oldest prepubertal girl still
in Tanner stage I was 10 years, 4 months of age.

Procedure

The recruitment of the children began with the
posting of notices of free “research project” exami-
nations in the local schools, day-care centers,

churches, physicians’ offices, and in the daily news-
paper. The primary purpose of the study was not

specified in the announcement; however, upon call-
ing for an appointment, the parents were informed
that the goal of the study was the establishment of

anatomical standards of normal that could be used

for comparison purposes in the examination of the

child suspected of having been sexually molested.

Although no records were kept, it was estimated
that 50% of the callers decided against having their
child examined.

At the time of the examination, a specially
trained project nurse provided the family with a

more specific description of the studies’ methodol-
ogy before obtaining informed consents for both

the examination and the colposcopic photographs.
While the children were out of the room, the
nurse reviewed with the parents the general health

questionnaire they had completed. She then con-
ducted a detailed Structured Interview for Possible

Physical, Behavioral, or Emotional Symptoms
(SIPBES) that the parents may have observed in
their child. The child was prepared for the exami-
nation by another nurse who recorded their height

and weight, checked their blood pressure, and tested
their vision and hearing. The children were allowed

to look through the eyepieces of the colposcope and

all procedures were demonstrated with the use of
an ordinary doll or a stuffed animal. The children
were not interviewed.

The examinations were performed by the three
faculty physicians from the Department of Pediat-

ric’s Childhood Sexual Abuse Evaluation Team.
The genital portion of the examination was per-

formed in both supine and prone positions. The
supine methods consisted of labial separation and

labial traction techniques, and a knee-chest ap-
proach was used for the prone position.� Magnified

colposcopic photographs of the genitalia were ob-
tamed during each of the procedures, which mdi-
vidually required #{189}to 2 minutes to complete. At

the end of the project the photographs were ana-

lyzed during joint meetings of the authors, who
were unaware of the SIPBES results. A previously
calibrated measuring device was used to record the
measurements directly from the photographs.�

Interexaminer and interrater reliability was ad-
dressed in several ways. The examiners were limited
to the three faculty physicians; frequent meetings

were held to discuss terminology and techniques;
and interrater reliability coefficients were ascer-

tamed on a randomly selected subsample of 26
subjects through the use of a blinded examiner

rating method. To determine interrater reliability,
two of the study’s examiners (J. M. and J. V.)
independently recorded hymenal orifice measure-

ments and their interpretation of a selected number

of soft-tissue findings for each subject. Both were
blind to the initial examination results and to the
other’s evaluations. Pearson correlation coeffi-
cients were calculated for the examiner’s ratings on

the continuous variables and the percent of agree-
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‘i�’ann � Definition

Erythema

Increased vascularity
Isolated vascularity

Increased friability

Perineal raphe

Midline avascular area

Periurethral and
perihymenal bands

Follicles

Angular configuration
of hymenal edge

Hymenal projection

Midline hymenal
tag/”septal
remnant”

Hymenal mound
Hymenal notch/cleft
Anterior hymenal cleft

Rolled hymenal edge
Intravaginal ridge

Intravaginal columns
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ment was used to determine reliability on the cat-
egorical variables. Statistically significant correla-

tions were found for both the vertical hymenal
orifice assessments (r = .86, P < .0001) and the

horizontal hymenal orifice determinations (r = .78,

P < .0001). Examiner agreement on the categorical
variables ranged from 60% in estimating the per-

cent of hymenal coverage during the labial traction
method to 95% agreement in determining the type
of hymenal configuration. There was strong agree-
ment in the identification of “septal remnants”
(95%), periurethral bands (92%), intravaginal
ridges (87%), posterior fourchette avascular areas
(83%), and hymenal projections (82%). There was

a lower level of agreement for the amount of ery-
thema (68%) and the presence of hymenal mounds

(67%). A definition ofthe terms used may be found

in Table 1.

Subject Selection

The data obtained on the children in the study

sample were analyzed through the use ofthe BMDP
biomedical statistical package� and subjected to a
quantative review in which the findings were scru-
tinized for possible trends that might indicate the
presence of undetected sexual abuse. Based on in-

TABLE 1. Defmition of Terms

formation in the literature,3�’ a screening method
using three independent data sources was developed

and consisted of (1) the children’s physical, behav-
ioral, and emotional symptoms (SIPBES) as ob-

tamed from the parents during the structured in-

terview; (2) the examiners’ opinion about whether
the examination results were normal, abnormal, or

questionable based on reports of anatomical
changes associated with sexual abuse3”�; and
(3) an unusually high incidence of the other genital
findings that were not used by the examiners in the
determination of normality.

The questions used in the SIPBES to generate

the first independent data source were obtained
from information in the literature on children’s
responses to sexual abuse4’�’ (Table 2). Twenty

eight of the questions dealt with the gastrointes-
tinal and genitourinary systems. Eighteen ques-

tions focused on developmentally sensitive aspects
of behavioral, emotional, and psychosomatic re-
sponses that were age related. Six questions specif-

ically asked about the child’s interest in sex or
sexual matters, and the last question asked whether

the parents had ever suspected that their child
might have been sexually molested.

The examiner’s rating of abnormality, which was
used as the second independent data source, was

A morbid redness of the skin or mucus membranes due to congestion of the
capillaries

Dilation of existing blood vessels
A blood vessel at least twice the diameter of the surrounding vessels located in an

area that normally would not contain a large vessel
A small dehiscence of the tissues of the posterior fourchette, either with or without

a minimal amount of bleeding, that occurred during the examination
A ridge or furrow that marks the line of union of the two halves of the perineum
A narrow, smooth, pale-appearing lesion located in the midline of the posterior

fourchette or the posterior perivaginal fossa (fossa navicularis) (Fig 1, D)
Small bands of tissue connecting two opposing surfaces, with the same color and

texture as the surrounding tissues (Figs 1, B; 3, B)
Small (1-2 mm) vesicles or sacs on the hyman or surrounding tissues that appear

to contain lymph-like material
A V-shaped or angular configuration of the edge of the hymen

A triangular projection that protrudes from the edge of the hymen into the hy-
menal orifice (Fig 1, B and C; 2, B; 3, C and D)

A small midline appendage attached to the edge of the hymen (Fig 3, C and D)

A localized, rounded, and thickened area of tissue on the edge of the hymen
A concave indentation on the edge of the hymen
A disruption of the usual curl-like configuration of the 11- or 1-o’clock hymenal

attachment sites of a crescent-shaped hymen creating a shallow groove medially
A narrow, rolled appearance of the edge of the hymen (Fig 2, A)
A narrow, longitudinal ridge of mucosa-covered, fibrotic-like tissue that is attached

to the inner surface of the hymen and located along either the lateral or poste-
rior-lateral wall of the vagina (Fig 1, B-D; 2, B; 3, D)

Wider midline longitudinal columns of mucosal tissue on the anterior and poste-
rior walls of the vagina
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TABLE 2. Categories Covered in the Structured Inter-
view for Possible Physical, Behavioral, or Emotional
Symptoms

Gastrointestinal/genitourinary system
Enuresis
Encopresis
Dysuria
Urinary tract infections
Vaginal discharge
Vaginal bleeding
Rectal pain
Rectal bleeding
Constipation
Recurrent diarrhea
Anogenital injuries

Behavioral, emotional, and psychosomatic responses
Headaches
Stomachaches
Nightmares
Fears
Difficulty sleeping
Difficulty concentrating
Moodiness
Crying easily
Overly mature behavior
Withdrawal
Change in school performance
Unusual self-consciousness about body
Refusal to undress for physical education
Fear of showers/restrooms
Truancy
Cessation in participation in sports or school activi-

ties
Acting-out behaviors
Sudden emotional or behavioral changes

Interest in sexual activities
Knowledge of sex
Curiosity about private parts
Acting out sexual fantasies during play
Masturbation
Self-penetration
Seductiveness

category of genital findings or 2 SDs or more above

the mean for the SIPBES data was given an abnor-
mal rating. A subject who acquired an abnormal

rating on any two of the three independent data

sources was removed from the study.

Data Analysis

The data obtained from the genital examinations
of the project’s prepubertal females were analyzed
to determine frequencies, means, and ranges for
both the examination method and the age group.
Using a within-subject design, we performed t tests

and x2 analyses on the continuous and the dichot-
omous variables, respectively, to determine the ex-
tent of the differences that occurred between the

three examination methods when used in the same

child. t Tests and x2 analyses were also calculated
for each group to investigate age effects. A proba-

bility level of <.01 was established as the minimum

criteria for statistical significance.

RESULTS

The results of the study were subdivided into the

following categories: (1) the labial, posterior four-

chette, and vestibule observations (Table 3); (2) the
type of hymen and its contour/configuration (Table

4); (3) the ability of an examination method to open
the hymenal orifice, the symmetry of the orifice,

the percentage of the orifice covered by the hymen,

and the width of the hymenal rim at its midline
posterior attachment (Table 5); (4) the soft-tissue
changes found on the hymen (Table 6); (5) the
vertical and horizontal hymenal orifice diameters

by age group and by method (Table 7); and (6) the
intravaginal canal findings by method (Table 8).

based on the presence of marked erythema of the
vestibule, scars on the posterior fourchette, absent
hymen, scars on the hymen, persistence of marked

irregularities of the hymen during all three meth-
ods, thickened and rolled hymenal edges in the
knee-chest position, narrow hymenal rim in the 6-

o’clock position, 10% or less of the vaginal introitus
covered by the hymenal membrane, and/or a pu-
rulent vaginal discharge. Any child who received
either an abnormal or questionable rating was given
an abnormal classification.

The information for the third data source, which
was identified by discriminant function analysis,

consisted of the physical findings not used to deter-
mine normality. Means and standard deviations
were calculated for these anatomical changes and

for the information obtained from the SIPBES for
each age group. A child who received a score that
was 1 SD or more above the mean for this latter

Labial, Posterior Fourchette, and Vestibule
Findings

Many of the soft-tissue fmdings of the labia,

posterior fourchette, and vestibule were more easily
identified during the supine approaches as corn-
pared with the knee-chest position (Table 3). The

two exceptions were the number of girls noted to
have midline avascular areas and increased friabil-
ity of the posterior fourchette. Both of these find-

ings (midline avascula areas, P < .01, and in-
creased friability, P < .0009) were associated with
the presence of labial adhesions that were noted
during the supine separation examination method.

Hymenal Type and Contour/Configuration by
Method

A hymenal membrane was noted to be present in

all of the subjects (Table 4). Although the crescent-
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Findings Supine Position Knee-Ches t Position

No. of Positive No. of Positive
Subjects Findings Subjects Findings

Observed No. (%) Observed No. (%)

Labia/PF*
Labial adhesions 90 35 (38.9) 86 12 (13.9)

PF raphe 87 31 (35.6) 82 12 (14.6)

PF midline-avascular area 89 14 (15.7) 84 22 (26.2)
PF isolated vascularity 88 4 (4.5) 84 3 (3.6)
PF friability 88 2 (2.3) 85 4 (4.7)

Vestibule
Erythema 91 51 (56.0) 90 31 (34.4)
Periurethral bands 89 45 (50.6) 84 14 (16.7)

Follicles 86 29 (33.7) 82 19 (23.2)
Urethral dilation 85 13 (15.3) 84 3 (3.6)

* PF, posterior fourchette.

shaped hymen (Figs 1, A through C; 2, A and B)
was the most common form observed with all three

examination techniques, there was a significant

increase in this type of hymenal attachment during
the prone knee-chest position when compared with
the supine labial separation approach (x2 = 7.6, P

< .01). Conversely, the number of subjects whose

hymenal orifice failed to open because of the redun-
dancy of hymenal tissues (Fig 3, A) decreased sig-

nificantly during the supine labial traction method

(x2 12.3, P < .0005) and in the knee-chest position

(x2 12.3, P < .0005) as compared with the supine
labial separation technique. When the hymenal on-
fice remained closed it was not possible to deter-

mine the type of hymenal attachment.
One girl was thought to have an imperforate

hymen when examined by the labial separation
method. However, a small opening appeared during
the labial traction technique and in the knee-chest
position approach. There was one subject who had

a true imperforate hymen.
The contour and configuration of the hymenal

membrane also changed significantly among the
three examination techniques (P < .0001). Overall,

the hymen smoothed out and lost much of its
redundancy during the knee-chest position ap-

proach (Figs 1, D; 2, C; and 3, D).

Hymenal Orifice Dilation, Symmetry, and Percent
Coverage by Method

There were significant differences in each

method’s ability to open the vaginal introitus in all
age groups (Table 5). The supine separation method
was the least successful technique in this endeavor
when compared with the labial traction method (x2
= 10.4, P < .005) or to the knee-chest position
approach (x2 22.0, P < .00001). In the two older
age groups there was essentially no difference in
the labial traction method’s ability to open the

hymenal orifice when compared with the results of

the knee-chest position technique (x2 = 0.8,

P<.37).

The number of prepubertal girls with symmet-

nical hymenal orifices appeared to increase in the
knee-chest position. However, after analysis there

were no significant differences between the results
of this approach with either the labial separation
technique (x2 4.7, P < .03) or with the labial

traction method (x2 = 2.4, P < .12). Similarly, there
were no significant differences in the percentage of

the vaginal introitus covered by the hymen nor in

the width of the hymen rim at its posterior attach-
ment by method when the subjects whose hymen
failed to open were excluded.

Frequency of Hymenal Findings by Method

The hymenal findings varied significantly by
method (Table 6). The number of girls noted to

have hymens with a thin sharp edge increased
significantly in the knee-chest position as compared
with either the supine separation method (x2 =

17.1, P < .0001) or the supine traction technique

(x2 19.5, P < .0001). As the edge became sharper,
the hymenal membrane thinned out (separation vs

knee-chest: x2 = 10.3, P < .0013) and the rolled
edges tended to disappear (traction vs knee-chest:

x2 9.9, P < .0016).
Mounds and projections, seen in the midline on

the leading edge of the posterior rim of the hymen
during the supine approaches (Fig 3, B), frequently
(11/19) elongated and took on the appearance of a

“septal remnant”/hymenal tag in the knee-chest
method (Fig 3, D). Fifty-five percent (11/20) of the

hymenal tags were located anteriorly at the 11- and

1-o’clock positions. Mounds and projections located
along the lateral edges of the hymen (Figs 1, B and
C; 2, B; and 3, D) were noted to be associated with
intravaginal ridges 39% and 27% of the time, re-

spectively. In 1 of the 2 girls with complete hymenal

septums, the band had an anterior-position onien-
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Fig 1. A Hispanic girl, aged 3 years, 3 months. Panel A, Supine labial separation

technique. Note crescent-shaped hymen with 2-mm labial adhesion (A). Colposcopic
photograph magnification x 10. Panel B, Supine labial traction technique. Note wider
horizontal hymenal orifice and exposure of periurethral bands (A). Small projection (B)
at 10-o’clock position is associated with intravaginal ridge (C). Posterior vaginal wall is
smooth, without the presence of rugae. Colposcopic photograph magnification X 10. Panel

C, Supine labial traction approach, tangential view, demonstrating intravaginal ridge (A)
attached to hymenal projection (B) at 11-o’clock position. Colposcopic photograph mag-

nification X 10. Panel D, Knee-chest position. Midline avascular area (A) secondary to
labial adhesion of posterior fourchette. Note sharp-edged, velamentous hymen with a
regular vascular pattern. Hymen has concentric appearance. Intravaginal ridge (B) now
at 4-o’clock position. Colposcopic photograph magnification x 10.

tation. In the second child, the septum was horizon-
tal with attachments at the 10- and 2-o’clock posi-
tions.

Transhymenal Vertical and Horizontal Diameters

by Age Group and by Method

Both the vertical and the horizontal transhy-
menal diameters varied with the age of the child

and with the examination technique used (Table

7). The knee-chest position consistently produced

the largest vertical measurements, whereas the su-

pine traction approach generated the greatest hor-
izontal transhymenal spans. The diameters of the
hymenal orifice gradually increased with the age of

the child. Within each age group, the individual

measurements fell along a typical bell-shaped curve
with some overlap occurring with the hymenal on-
fice sizes recorded in the adjacent groups.
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A

Fig 2. A white girl, aged 7 years, 9 months. Panel A, Supine labial separation method.
Note crescent-shaped hymen with thicker appearance and rolled edges (A). Small anterior
hymenal tags present bilaterally (B). Colposcopic photograph magnification x 10. Panel

B, Supine labial traction technique. Note anterior hymenal tags (A), intravaginal ridge
(B), and small projection (C) at 3-o’clock position that was associated with an intravaginal
ridge. Minimal rugae folds on posterior vaginal wall. Colposcopic photograph magnification
x 10. Panel C, Knee-chest position. Hymen thinner with perihymenal band (A) created

by the asymmetry of the fossa navicularis observed during this approach. Note anterior
hymenal tags (B). A slight irregularity of the vascular pattern is present. Colposcopic
photograph magnification x 10.

TABLE 4. Frequency of Hymenal Finding s by Examinat ion Method*

Findings Separation Traction Knee-Chest

Hymenal type

Crescent
Concentric
Septate
Cribriform
Imperforate
UTD

Total

Hymenal edge contour/configuration
Absent
Smooth
Irregular
Redundant
Angular

Total

36 (40.9)
32 (36.4)
1 (1.1)
0 . . .

2 (2.3)
17 (19.2)
88 (100)

0...
26 (30.9)
25 (29.8)

25 (29.8)
8 (9.5)

84 (100)

38 (44.2)
37 (43.0)
2 (2.5)
0 . . .

1 (1.2)
7 (8.1)

86 (100)

0...
29 (33.7)
36 (41.9)

16 (18.6)
5 (5.8)

86 (100)

46 (53.5)
30 (34.9)
1 (1.2)
1 (1.2)
1 (1.2)
7 (8.1)

86 (100)

0...
32 (39.5)
36 (44.4)

7 (8.6)
6 (7.4)

81 (100)

* Results are given as no. (%) of subjects. UTD, unable to determine because of redundancy

of hymenal tissues and failure of hymenal orifice to open.

Intravaginal Canal Findings by Method

The ability to visualize the vaginal canal was
dependent on the vaginal introitus opening and the
anterior and posterior vaginal walls separating
(Table 8). Both of these factors varied with the age
of the child and the examination technique used.46

The smallest portion of the interior of the vaginal
canal was visible during the supine separation ap-
proach. Visualization ofthe cervix was possible only
in the knee-chest position.

DISCUSSION

This project, which was designed to collect nor-

mative anogenital data from a sample of nonabused
prepubertal children, contained families that were

predominantly middle class and well educated. The
number of intact families was high and the parents
had relatively few concerns about their children.
The ethnic composition of the study group mirrored
the populace of this central California community.

This report includes only the findings from the
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Fig 3. An Asian girl, aged 2 years, 3 months. Panel A, Supine labial separation technique.
Thick redundant hymenal tissues covering the vaginal introitus. Colposcopic photograph

magnification x 10. Panel B, Supine labial traction method. Edges of hymen separate,

exposing orifice. Note periurethral bands bilaterally (A), anterior flap (B), and redundant

tissue at 6-o’clock position (C). Colposcopic photograph magnification x 10. Panel C,
Knee-chest position. Note anterior hymenal flap (A) with midline projection on posterior
rim (B). Colposcopic photograph magnification x 10. Panel D, Knee-chest position with
anterior flap (A) open, revealing the vaginal introitus. Note midline projection/”septal
remnant” (B) at 11-o’clock position and intravaginal ridge at 4-o’clock position (C).
Colposcopic photograph magnification x 10.

TABLE 5. Hymenal Orifice Dilation, Symmetry, and Percent Coverage by Examination

Method

Findings Separation Traction

69/87 (79.3) 76/84 (90.5)
23/68 (33.8) 29/74 (39.2)

Hymen opened, No. (%)
Symmetric hymenal orifice, No. (%)
Percentage of introitus covered by

hymen, No. (%)
�10%
11-25%
26-33%
34-50%
51-99%
100%
Imperforate

UTD*
Total

Midline posterior hymenal rim, mm
Width midline

Range (n = 75)

3 (3.4)
12 (13.6)
25 (28.4)
14 (15.9)

14 (15.9)
18 (20.5)

1 (1.1)
1 (1.1)

88 (100)

2.8
0-7.5

Knee-Chest

80/84 (95.2)

36/69 (52.2)

4 (4.7)
16 (18.6)
34 (39.5)
20 (23.3)

6 (7.0)

3 (3.5)
1 (1.2)
2 (2.3)

86 (100)

2.8
1-8.0

5 (5.8)
22 (26.7)
21 (25.6)
19 (22.1)

9 (10.5)
7(8.1)
1 (1.2)
0...

84 (100)

2.3
0-6.0

* Explained in footnote to Table 4.
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TABLE 6. Frequency of Hymenal Findings by Examination Method*
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Findings Separation Traction Knee-Chest

Hymenal edge
Sharp 38/75 (50.7) 43/79 (54.4) 68/79 (86.1)
Thickened 39/76 (51.3) 43/80 (53.8) 21/80 (26.3)
Rolledt 14/76 (18.4) 19/80 (23.8) 5/80 (6.3)

Mounds 18/76 (23.7) 27/80 (33.8) 14/78 (17.9)
Projections 16/76 (21.1) 26/78 (33.3) 25/75 (33.3)
Tags 20/82 (24.4) 20/82 (24.4) 16/81 (19.8)
Perihymenal bands 8/83 (9.6) 13/81 (16.0) 9/79 (11.4)

“Septal remnants” 0/83 (0.0) 7/81 (8.6) 15/81 (18.5)

Septa 1/82 (1.1) 2/80 (2.5) 1/81 (1.2)
Notches 3/74 (4.1) 5/76 (6.6) 2/90 (2.2)
Synechiae 2/84 (2.4) 2/83 (2.4) 3/78 (3.8)
Anterior clefts 0/81 (0.0) 1/82 (1.2) 0/79 (0.0)
Vascularity (irregular) 21/67 (31.3) 21/68 (30.9) 22/76 (28.9)
Isolated vascularity 12/86 (13.9) 13/81 (16.0) 18/79 (22.8)

* Results are given as no. (%) of subjects.

t Localized areas of rolled edges.

TABLE 7. Colposcopic Transhymenal Diameter Means and Ranges by Age Group and Examination Method
(n = 72)*

Age Group Method Plane n Mean ± SD, mm Range, mm

II:Preschool (2-4 ��/i2 y) Separation

Traction

Knee-chest

Vertical
Horizontal
Vertical
Horizontal
Vertical
Horizontal

21
21
24
24
29
29

5.5 ± 2.2
3.9 ± 1.4
5.5 ± 1.7
5.2 ± 1.4
6.3 ± 1.7
4.6 ± 1.3

2.5-10.0
1.0-5.5
3.0-8.5
2.0-8.0
3.0-10.0
2.5-7.5

III: Early school age (5-7 ��/12 y) Separation

Traction

Knee-chest

Vertical
Horizontal
Vertical
Horizontal
Vertical
Horizontal

39
39
43
43
41
41

5.6 ± 2.3
4.2 ± 1.7
6.1 ± 2.1
5.6 ± 1.8
7.0 ± 2.0
5.6 ± 1.5

1.0-11.0
1.0-8.0
1.0-10.0
1.0-9.0
3.0-11.5
2.5-8.5

IV: Preadolescent (8 to Tanner II) Separation

Traction

Knee-chest

Vertical
Horizontal
Vertical
Horizontal
Vertical
Horizontal

19
19
20
20
21
21

8.4 ± 2.2
5.7 ± 1.6
8.3 ± 2.8
6.9 ± 2.0
8.7 ± 2.6
7.3 ± 1.7

5.0-13.5
3.0-8.5
2.0-15.0
2.5-10.5
5.0-15.0
4.0-11.0

* Infant age group not included because of small n.

TABLE 8. Frequency of Vaginal Canal Findings by Examination Method

Vaginal Findings Separation Traction Knee-Chest

Able to visualize vaginal interior 67/87 (77.0) 75/84 (89.3) 77/84 (91.7)
Portion of canal visualized

Outer ‘/3 39/67 (58.2) 26/76 (34.2) 7/84 (7.9)

Outer 2/3 28/67 (41.8) 50/76 (65.8) 12/84 (14.5)

Entire 0/67 (0.0) 0/76 (0.0) 65/84 (77.6)
Cervix visualized 0/84 (0.0) 0/84 (0.0) 58/84 (69.0)
Ridges visualized 23/53 (43.4) 46/51 (90.2) 25/59 (42.4)
Rugae visualized . 28/45 (62.2) 47/53 (88.7) 23/42 (54.8)
Rugae height

Minimal (�1 mm) 17/28 (61.0) 27/47 (57.4) 19/24 (79.2)
Moderate (1-2 mm) 9/28 (32.0) 17/47 (36.2) 4/24 (16.7)
Marked (�2 mm) 2/28 (7.0) 2/47 (2.6) 1/24 (4.2)

Discharge 1/71 (1.4) 2/76 (2.6) 2/81 (2.5)
Foreign body 1/71 (1.4) 1/74 (1.4) 0/78 (0.0)

* Results are given as no. (%) of subjects.
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93 girls whose genitalia were examined and photo-
graphed with the use of a colposcope. The availa-

bility of the photographs provided an opportunity
to determine both interexaminer and interrater re-

liability. It also became possible to reexamine the
findings, record the measurements in a standard-
ized fashion, and discuss the results in detail. While
many of the findings were anticipated, there were

several unexpected findings; for example, a large
number of girls in all age groups had labial adhe-

sions.4244 The explanation for this finding is most

likely that more than half of these lesions (19/35)

were 2 mm or less in length and were detected only

through the review of the magnified photographic
images. The presence of these minute adhesions
also offered an explanation for the appearance of

midline avascular areas and the increase in friabil-
ity of the tissues of the posterior fourchette. It was
discovered that traction applied to these small la-

bial adhesions-either during the supine labial trac-
tion technique or during the knee-chest position
approach-caused them to blanch, thereby produc-

ing an avascular appearance. Further traction oc-

casionally caused them to dehisce, which produced

a small amount of bleeding.
Another unforeseen anatomical finding was the

existence of peniurethral bands discovered in half

of the children (Figs 1, B and 3, B). These bands,
which were bilateral in 91% of the children with

this entity, frequently had a semilunar appearance
that created a false pocket on either side of the
urethral meatus (Fig 3, B). Although these bands

were more commonly found anteriorly, they did

appear throughout the vestibule and at times
formed an attachment to the hymen. The same
band-like structures were also noted in the posterior

portion of the vestibule when asymmetry of the
posterior penivaginal fossa (fossa naviculanis) was
present (Fig 2, C). The significance of follicles in
this region is unknown. We suspect that they may

be related to irritation but information about the
child’s use of bubble bath or other potential irri-

tants is not available.

The different types of hymen found in this pop-
ulation are similar to those described by Pokomy.�
The majority of these prepubertal girls had the

major portion of their hymen attached to the pos-
tenor rim of the vaginal introitus, with the anterior
attachments affixed to either side of the midline,
creating a crescent-shaped membrane. Only two
children in this series had a “fimbriated” hymen
with notches interspersed with mounds, projec-
tions, or folds. The majority of the hymens that
appeared fimbniated during the supine separation
method smoothed out with either labial traction or
by turning the child oven into the prone knee-chest

position.

The configuration and contour of the hymen

varied with both the age ofthe child and the method

of examination. The influence of the maternal hor-

mones caused the hymen to remain thick and re-
dundant up to 2 years of age and occasionally

beyond (Fig 3, A). Similar changes began to reap-
pear as the child approached puberty but before
either breast tissue changes or the appearance of

pubic hair. The redundant appearance ofthe hymen
was altered through the application of traction on
the labia or through the use of the knee-chest

position. During this latter approach, the hymen
not only smoothed out but at times became vela-

mentous. Although the findings were not statisti-
cally significant, the vascular pattern appeared to
become more irregular and the number of vessels
that were twice the size of the surrounding vascular

bed increased with labial traction and during the
knee-chest approach.

The determination of the width of the posterior

hymenal rim and the attempt to calculate the per-
centage of the introitus covered by the hymen was

difficult. Upon reviewing the photographs, we could
only estimate where the edge ofthe muscular border

of the vaginal introitus was located through the use
of a light reflex on the hymen or by judging the
distance from the edge of the hymen to the vaginal
wall by matching this area with other locations on

the photograph. The width of the hymen was easier
to determine during the examination and it does
appear to be an important determinant in assessing
whether an injury has occurred to this membrane.”

The variation in hymenal orifice size by age and
by examination technique was not unexpected.
While both the vertical and horizontal diameters

increased with the age of the child, the vertical

transhymenal spans varied the most within each
age group. The greaten transverse diameters pro-
duced by the traction method were similar to the

results of a previous study.� In that project the
labial traction technique resulted in transhymenal
widths that were, at times, more than 50% widen

than those found with the supine separation ap-

proach.
The intravaginal findings confirm that vaginal

wall rugae are present in most children. The iden-

tification of the narrow longitudinal intravaginal
ridges, which were attached to the hymen, was of
assistance in explaining the presence of many of
the projections and mounds on the edges of this
membrane. On several occasions, these ridges could
not be visualized until the hymen was stretched out
through the use oflabial traction on an attempt was

made to look behind the hymen. These longitudinal
ridges were located on the lateral and posterior-
lateral vaginal walls whereas the wider vaginal col-

umns were seen at the 12- and 6-o’clock positions.
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One of the two children with a vaginal discharge
was a 5-year-old who had a scant clear liquid in hen
vaginal vault that disappeared when she turned

oven on hen abdomen in the knee-chest position.
The liquid was thought to be urine. The second girl,

aged 9 years, 2 months, had no breast tissue on
pubic hair but did have some early estrogen changes

of her labia minona and hymen. Her discharge

consisted of a small amount of a milky-white sub-
stance. One 6-year-old had a small amount of toilet

paper in hen vagina that was easily removed. No
cultures were obtained on any of the children.

The results from the analysis of interraten nelia-

bility were deemed generally acceptable. There was
a high degree of correlation between examiners’
recordings of the more quantitative hymenal orifice
measurements and the better-defined anatomical
structures such as periurethral bands and intrava-
ginal ridges. The interrater agreement was lower

when more subjective estimates, such as the amount

oferythema present on the percentage ofthe vaginal
introitus covered by the hymen, were required.

The major concern in a study of this type is the
lack of certainty about whether the sample contains
only nonabused children. The screening methods

used to remove subjects suspected of having been
sexually abused were designed to minimize circular

reasoning through the use of several parameters. In

addition, self-selection procedures were used so that
parents could decline to participate without having
to provide an explanation. The one screening

method not used was an in-depth interview of the
children. For a variety of practical reasons, it was

decided that this type of screening method went
beyond the scope of the project.

We were gratified to note that despite the absence

of interviews, all but a few of the children with
abnormal on questionable physical changes had

been removed from the study on the basis of other
determinants. Nevertheless, the possibility that the
sample contains some abused children does exist.
The inclusion of three girls with exceptionally large

hymenal orifices, one in each age group, may mean
either that they had been molested or that their
finding is representative ofthe expected anatomical
variation found in biological research studies. Ver-
ification ofthe project’s screening procedures would
have been enhanced if the results of the investiga-
tion of the subjects removed from the study because
of the possibility of sexual abuse were available.
Regrettably, this information-obtained by an ex-

penienced, multidisciplinary law enforcement/chil-
dren’s protective team-is considered confidential

by the state of California.
A project such as this needs to be replicated. To

further refine our understanding of normality, a

multicenten collaborative study starting with a co-
hort of newborns, using a variety of examination

techniques, and carried out over an extended period
of time would be invaluable. The further develop-
ment of effective screening procedures for the iden-

tification of undetected cases of sexual abuse and

the assurance of intenexaminer reliability would be
fundamental to this endeavor. Even in our present

state of knowledge, it is becoming increasingly ev-
ident that, as a consequence of naturally occurring

physical changes, there will always be an overlap in
findings between nonabused children and the vic-

tims of sexual misuse. The appreciation of this
reality should serve as a constant reminder that the
determination of sexual abuse can rarely rely on a
physical examination alone and that consideration
of all the components of the investigation-espe-

cially the information obtained from the child-is

essential.
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SIGN OF THE TIMES

A California law firm has opened to give legal advice solely over the phone
via a 900 number, which automatically charges its $2-a-minute fee on the
caller’s phone bill, according to The Wall Street Journal. Perhaps ominous for
MDs, the attorneys say their practice is offered in part to help bedridden
patients. However, the Journal story didn’t mention professional liability cases.

Most of the 50 calls they get a day concern such dilemmas as landlord-tenant

problems, tax questions, and divorce.

American Medical News. November 3, 1989:14.
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