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Background:Clinical importance of sexual abuse in childrenhas rapidly expanded in recent years, but despite of it,
the lack of medical signs in the vast majority of sexual abuse cases, makes it difficult to assess. Given that, owing
to our prior experience in endosonography (EUS) of the anal canal in child with anorectal malformations, we
wanted to test EUS as a diagnostic method of sexual abuse in a child.
Purpose: The purpose of our study is to present our experience in the use of anorectal EUS among children with
suspected sexual abuse.
Materials/methods:Wepresent 40 consecutive patients (34 boys and 6 girls, age: 10 months–13 years) recruited
from April 2010 to December 2012, with suspected sexual abuse those made a transrectal EUS.
Results: The procedure was well-tolerated in all patients without complications. Rectoanal EUS findings were
normal in 27 patients and showed a partial interruption in the external anal sphincter in 8, scars in 2, double
rail image in 2, and rectal wall hematoma in 1.

Conclusions: The interpretation offindings in children depends of historical, physical, and laboratoryfindings.We believe
that anal EUS is another aid in the constellation of clinical factors that could help in diagnostic of sexual abuse.

© 2016 Elsevier Inc. All rights reserved.
Child sexual abuse, the most hidden abuse of all, has afflicted all
cultures and social strata throughout human history. Child sexual
abuse includes a wide spectrum of behaviors perpetrated by adults or
minors at least five years of age, for his or her own sexual satisfaction,
without the child's comprehension or ability to give consent. Currently,
more people are willing to acknowledge such abuse, as well as report it
and ask for help, as reflected in the increased number of consults for this
issue. In Chile, as in other countries, the number of diagnosed cases has
increased and the age of the abused children has decreased. In Latin
America, 1 in 5 children is abused by a close family member, with
evidence of incest found in more than 50% of cases, and overall 80% of
abusers are friends, neighbors, or relatives [1–4]. Suspicion of abuse
may arise when a close relative (usually the mother) or a caregiver
(teacher or physician) notices indirect signs (compulsive masturbation,
genital injuries, repeated vulvovaginitis, sleep disorders, enuresis, or
encopresis). As the sexual abuse is generally not a violent act, diagnosis
is quite difficult, owing to a lack of objective signs [1–3,5]. In retrospec-
tive analyses of child sexual abuse claims in which the molester
confessed to the charges, physical evidence was found in a low
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percentage cases. Therefore, clinical history is key to the diagnostic pro-
cess. Moreover, delays in consultation are not uncommon, owing to pa-
rental reluctance to seek help or because the abusewent unnoticed for a
long time, making it even more difficult to accurately identify physical
signs to confirm the diagnosis [1–3,5–7]. Pediatric surgeons must ad-
dress this complex problem; several signs and symptoms involve our
areas of expertise, and consults may arise in the emergency room or
on an outpatient basis. In the absence of severe, acute traumatic injuries
as a result of a violent rape or abuse, interpreting clinical findings can be
challenging. Therefore, all diagnostic tools available may provide valu-
able information that should be included in the medical report [8].
Anorectal endosonography (EUS) has been used since 2007 in our
group as part of postoperative evaluation for patients with anorectal
malformations (ARM), rectal bleeding, perianal abscesses, anorectal
trauma, and constipation, among other diagnoses. Between 2007 and
2010, 26 patients underwent EUS, 7 of whom were patients with
ARM. In this case series, we documented the anatomy of the anal
canal and the genitourinary structures of children between 3 months
and 15 years old with images [9]. In 2010, as part of a collaborative pro-
ject carried out by the Child Abuse Committee of our institution and the
Endoscopic Surgical Unit of Clínica Santa María, EUS was added as a di-
agnostic tool for childrenwith suspected sexual abuse (SSA). The ability
to show anal sphincter disruptions or scars was the theoretical basis for
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Fig. 1.Puborectalismuscle: thismuscle shows a clear hyperechoicU shape band image that surroundsposteriorly the analmargin. Has twobundles that run in an anteroposteriorwayuntil
they reach the posterior aspect of the pubis.
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postulating that EUS may have a role in the diagnosis of sexual abuse.
A form to explain the procedure to parents, an informed consent form,
and preprocedural and postprocedural indications forms, and
other documentation were developed under the supervision of both
institutions. The endoscopic surgery unit has adequate professionals
(endosonographer, anesthesiologist, and trained personnel) and physi-
cal infrastructure to provide this procedure safely and with the privacy
and comfort required for these patients and their parents.
1. Objective

The purpose of this study is to present our experiencewith the use of
EUS in diagnosing SSA.
A

U

Fig. 2. A. In girls, the uterus (U) is clearly identifiable by its hypoechogenic quadrilateral shape
shape that reminds the Gaussian bell curve with refractive borders and with a posterior wall t
2. Patients and methods

Westudied a cohort of forty consecutive children, 34boys and6 girls, all
with clinical history of SSA. Median age was 6 years 4 months (10 months
to 13 years old). The patients underwent anorectal EUS betweenApril 2010
and December 2012. The patients were selected over this period from a
total of 256 SSApatients (188 females and68males) seen in our institution.

2.1. Multidisciplinary Sexual Abuse Committee and EUS team

The Dr. Roberto del Rio Children Hospital Sexual Abuse Committee
consists of various professionals including a pediatric infectologist, pedi-
atric surgeon, pediatric orthopedic surgeon, pediatric gynecologist, psy-
chologist, psychiatrist, social worker, and lawyer.
B
V

compared with the puborectalis bundles. B. The vagina has a characteristic hypoechogenic
hat it is thicker and with a reinforced signal owing to the vaginal-rectum septum.



Fig. 3. The endosonographic image of the external anal sphincter (EAS) is represented by
an hyperechogenic pattern.
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The EUS team of the Endoscopic Surgery Unit of Clínica Santa María
consists of a pediatric endoscopic surgeon, a nurse, 3 nursing assistants,
and several rotating anesthesiologists, all under the supervision of the
unit chief.

2.2. Case selection

Patientswith SSA are routinely referred for sexually transmitted dis-
ease (STD) testing, as suggested by American Academy of Pediatrics and
the ChileanMinistry of Health guidelines, and all cases are reported to a
competent authority. EUS is not routinely performed, owing to the need
for general anesthesia as well as the higher costs involved. EUS is used
only for cases in which there is a strong suspicion of sexual abuse but
insufficient proof to present in a court of law, for example, in young
children with inadequate verbal development to tell about the abuse.

The cases were selected from a universe of 256 patients seen for
suspected sexual abuse between April 2010 and December 2012.
When this exam is indicated, the SSA patient is sent by the Chief of
the Sexual Abuse Committee (who is also part of the Chilean Ministry
of Health Children Abuse Commission) for anorectal EUS.

At the time the appointment for the anorectal EUS is scheduled, the
secretary of the endoscopic surgery unit provides the parent(s) with
information regarding preoperative indications, for example, that the
child should fast for 8 h prior to the exam and should be accompanied
by a parent or legal guardian. On the day of the exam, the
endosonographer and the anesthesiologist separately interview
the parent(s) to obtain the clinical history, provide information regard-
ing the procedure, and obtain their signatures on the informed
consent forms for the EUS (including consent for photos and videos)
and general anesthesia.

Photos and videos are taken for legal purposes as proof of the
findings in case they are requested by the judge.

2.3. Procedure description (EUS under general anesthesia)

After administering general anesthesia, we place the child in the
lateral knee-chest position (left lateral decubitus) and proceed to the
anal examination, using both hands to separate the buttocks in
order to visualize the anal area, and document findings through
digital photographs.

We then perform a digital examination to assess anal sphincter tone.
At the end of this examination, when the finger is pulled back, the
sphincter behavior is documented (contraction or dilatation). If there
is dilation, the diameter is recorded. Images are recorded on videotape
and photographic film.

Finally, we perform the transrectal EUS (Exera II CLV-180 Rectal
Unit-Olympus). The endoscope is introduced until the rectum is
reached and then pulled back slowly. Images obtained are recorded in
our MediCap database. Standard image orientation is followed, with
ventral structures located superiorly, dorsal structures inferiorly, right
structures on the left, and vice-versa.

Based on the Jones et al. publication [14], images of the anal canal are
recorded at three levels. The thickness of both the internal anal sphincter
(IAS) and external anal sphincter (EAS) are measured with EUS calipers.
Normal values are based on the Benninga et al. [15] publication.

2.4. EAS tone and anesthesia

In this series of cases, sphincter behavior was assessed under
propofol anesthesia. Numerous neurosurgery and neurophysiology
publications indicate that propofol does not affect EAS response in
either the pediatric or adult patients [10–13]. Intraoperative neurophys-
iologicalmonitoring (IONM) allows for evaluation for risk of nerve dam-
age by anatomical segment according to the neurologic function during
the procedure, guiding the surgeon and avoiding potential iatrogenic
lesions.

Continuous monitoring of reflex circuitry based on EAS response
during surgery is used in patients with different dysraphic lesions. The
presence or absence of this response is monitored by the neurosurgeon
to identify and protect sacral roots and cone localized roots that could be
distorted, for example, by an intramedullary lipoma or by chronic
immobilization.

The standard anesthesia for monitoring purposes is continuous
infusion of remifentanil (0.2–0.9 mg/kg/min) and propofol (3–10 mg/kg/h) [10].

2.5. Normal endosonographic anatomy of the anal canal in children

The anal canal is 3–5 cm long, or 2–3 cm in small children. The canal
is usually is shorter in girls.

2.6. Upper canal imaging

Puborectalis muscle: In both boys and girls, this muscle shows a
clear hyperechoic U-shaped band image that surrounds the analmargin
posteriorly. It has two bundles that run in the anteroposterior direction
until reaching the posterior aspect of the pubis (Fig. 1).

In girls, the uterus is clearly identifiable by its hypoechogenic quad-
rilateral shape, as compared with the puborectalis bundles. The vagina
has a characteristic hypoechogenic shape reminiscent of the Gaussian
bell curve with refractive borders and with a posterior wall that it is
thicker and with a reinforced signal owing to the vaginal-rectum
septum (Fig. 2A and B).

The IAS is a distal thickness of the rectal circular smoothmuscle layer
and can therefore be visualized in the higher anal canal as a hypogenic
layer between two hyperechoic layers, which are the rectal mucosal
and submucosal medially and the intersphincteric plane laterally,
surrounding the anal canal.

2.7. Middle anal canal imaging

The IAS is the main structure seen at this level and measures
1.5–3.8 mm thick and 2.5–4 cm long, extending to the beginning of
the lower anal canal [16]. It appears as a round, dark hypoechogenic
concentric image around the anal canal. In contrast towhat has beende-
scribed for adult females, in whom the bundles form a band that nar-
rows anteriorly and inferiorly, in this series the IAS and the ring were
visualized completely, independent of age or sex. At this level, the
base of the penis and the urethra may be seen in boys and the vaginal
narrowing in girls when the instrument is displaced proximally to
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distally. The urethra is visualized as an anechoic round image that
distally draws a complete circumference of approximately 2 mm in
diameter and 5 mm in length [9,17].

2.8. Lower anal canal imaging

The EAS is the principal structure seen at this level, although it is still
possible to visualize the end of IAS surrounded by the EAS, which looks
like a cylinder of circular striated muscle fibers. The endosonographic
Table 1
List of all cases by age, gender and symptoms.

Date Patient Gender Age (y) History

1 15-03-10 I.C.C. M 3 SSA by behavioral cha
2 19-04-10 A.G.G. M 3 Sister is hospitalized b
3 23-02-11 V.P.C. F 1 Anal condiloma accum
4 23-02-11 G.CH.CH. F 10 mo Raped by his father
5 25-03-11 J.C.P. M 4 Encopresis. Painful de
6 02-03-11 M.T.C. M 3 Father's child often go

Mother's child refers t
times and she listens
Recently, the mother

7 23-03-11 C.P.B. M 4 Hospitalized by violat
8 01-04-11 S.F.CH. M 9 SSA by perianal lacera

Mother asks help beca
9 18-04-11 A.Z.N. M 7 Behavioral changes. A
10 03-05-11 M.E.V. M 4 Behavioral changes (e
11 23-05-11 K.LL.B. M 2 Encopresis
12 23-05-11 Y.B.CH. M 9 Encopresis. Behaviora
13 27-05-11 A.B.V. M 7 Child was lost within
14 31-05-11 S.R.V. M 3 Neighbors requested c

Mother's child was ad
after rides with the fa

15 08-06-11 B.C.S. M 3 Anal condiloma accum
16 13-06-11 M.M.S. M 2 Child goes to a special

Child presents periana
17 01-07-11 M.J.V. F 5 Child refers sexual tou
18 05-08-11 S.C.D. F 2 Both parents HIV (+)
19 17-08-11 T.A.P. M 6 Anal sex with twelve
20 17-08-11 M.A.P. M 8 Patient with cystic fib

Anal sex with the sam
21 23-08-11 E.V.D. M 8 History of anal penetr

Boy said to his mothe
Child with painful and

22 29-08-11 N.S.F. M 6 History of “sexual play
Enuresis and encopres

22 29-08-11 S.V.V. F 3 SSA chronic reiterated
Gynecologist asks for

24 13-10-11 T.B.L. F 2 Painful defecation and
Painful defecation and

25 20-10-11 B.S.S. M 10 Patient's narration abo
At the present time, th

26 28-10-11 S.Q.B. M 7 Behavioral changes (e
27 04-11-11 Cpher.P.S. M 7 Behavioral changes. C
28 10-11-11 V.H.Y. M 7 Encopresis, mother an
29 16-12-11 M.R.Y. M 4 Anal condiloma accum

touched his genitals a
30 08-03-12 L.C.A. M 7 History of domestic vi
31 03-05-12 D.A.V. M 2 History of domestic vi

legal guardianship bec
32 24-05-12 S.D.L. M 6 Encopresis
33 14-06-12 S.B.F. M 7 Encopresis
34 05-07-12 D.R.G. M 9 Encopresis
35 27-07-12 T.V.E. M 13 History of sexual abus

this child was mentio
36 27-07-12 C.V.E. M 8 History of SSA of youn

Mother requests EUS
37 02-08-12 Ctobal.P.S. M 3 Encopresis
38 09-08-12 B.R.C. M 6 Anal condiloma accum
39 28-10-12 B.S.S. M 10 Mother catches uncle

She did not denounce
changes (exaggerated

40 29-11-12 E.R.H. M 4 Behavioral changes (e

a Mother found videos and she showed us.
image of the EAS is represented by a 4–8.6 mm thick hyperechogenic
pattern (Fig. 3). Benninga et al. defined normal anal sphincter values
in children as 2.0–4.0 mm for the IAS and 4.0–6.0 mm for the EAS [8].
3. Results

We present our outcomes in 40 consecutive patients (34 boys and 6
girls) recruited from April 2010 to December 2012, all with clinical
nges (exaggerated eroticism)
y SA
inata three months ago

fecation; change in gait. Grandfather SSA
es to gay bars.
hat father leads child to bath many
her son shed tears.
has observed that child fully inserted his fist in the mouth.
ions of his children's rights. Chronic constipation
tion and behavioral changes.
use narration of child is contradictory and inconsistent
nxious. Short-tempered
xaggerated eroticism) 1 month ago.

l changes, reticent, since he lives with his father.
the school. Behavioral changes (exaggerated eroticism)
are for the child because their parents are drug addicts.
mitted for rehabilitation. Caregiver detected perianal laceration
ther.
inata 1 year ago.
school for children with language problems.
l laceration and painful defecation 5 days ago.
ching of twelve year old boy in school.
. The girl was HIV (−) until two years ago when child's test turned positive.
year old cousin, while younger brother recorded on mobile phonea

rosis. Hep B (+) unknown transmission.
e cousin, while older brother recorded on mobile phonea

ation when boy came from school.
r that a stranger rape him.
“wet” anus. Child refuses to go to school for fear
” with thirteen year old uncle.
is about 5 months ago.
perpetrated by father of the child.
EUS because anal tone is diminished
rectal bleeding.
she does not want to defecate.
ut sexual play with adult occurred long ago.
e mother perceives behavioral changes (withdrawal, low self-esteem).
xaggerated eroticism) 1 year ago.
ompulsive masturbation
d sister of child detect excessive anal dilation
inata. Child says preschool's teacher
nd his anus
olence, language disorders. SSA
olence. Grandmother requests
ause fathers' child raped sister's child.

e in school. In narration of victims (preschoolers),
ned.
ger brother (above case).

inata about six months ago
touching genitals of her son.
d him. At the present time, child presents behavioral
eroticism) and his younger brother presents compulsive masturbation 1 month ago.
xaggerated eroticism) 3 months ago.
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history of SSA, with amedian age of 6 years 4months (range 10months
to 13 years old).

3.1. Adverse effects

The physical examwaswell tolerated in all patients with no compli-
cations, as was the anesthetic procedure. While the EUSmay be consid-
ered an invasive test as the EUS transducer is introduced into the anal
canal (3–5 cm, depending on the child's age) is performed under gener-
al anesthesia with its concomitant risks, the parents or guardians of the
minors consented to the procedure without objections. Although our
study was not focused on the social aspect of the suspected sexual
abuse, during the interviews with parents or guardians, we witnessed
their anxiety to know what really happened to the child (to confirm
or dismiss the suspicion) and/or to obtain concrete evidence of the
abuse that would allow them to sue the perpetrator and protect themi-
nors from new episodes of abuse. Moreover, many of the adults whose
Table 2
Anal exam and EUS findings.

Ex anal (18+)

Case no. Patient Gender Age A =

1 I.C.C. M 3 Anal dilatationa, blue anal discoloration YES
2 A.G.G. M 3 Normal
3 V.P.C. F 1 Anal condiloma accuminata
4 G.CH.CH. F 10 mo Normal
5 J.C.P. M 4 Anal dilatation; anal fold irregularities YES
6 M.T.C. M 3 Normal
7 C.P.B. M 4 Anal dilatation, thickening

entire anal circumference
8 S.F.CH. M 9 Thrombosed hemorrhoid
9 A.Z.N. M 7 Anal dilatation N20 mm YES
10 M.E.V. M 4 Anal dilatation, blue anal discoloration YES
11 K.LL.B. M 2 Normal
12 Y.B.CH. M 9 Anal dilatation, anal fold irregularities YES
13 A.B.V. M 7 Normal
14 S.R.V. M 3 Anal dilatation,

anal fold irregularities("star form")
YES

15 B.C.S. M 3 Anal condiloma accuminata
16 M.M.S. M 2 Normal
17 M.J.V. F 5 Anal dilatation, triangular

deformity of anal orifice
YES

18 S.C.D. F 2 Normal
19 T.A.P. M 6 Normal
20 M.A.P. M 8 Normal
21 E.V.D. M 8 Normal
22 N.S.F. M 6 Anal dilatation,blue anal discoloration YES
23 S.V.V. F 3 anal dilatation, triangular deformity

of anal orifice anal “subcutaneous pouch”
YES

24 T.B.L. F 2 Anal dilatation, anal fissures ("anal burst") YES
25 B.S.S. M 10 Normal
26 S.Q.B. M 7 Anal dilatation, effacement of anal folds YES
27 Cpher.P.S. M 7 Normal
28 V.H.Y. M 7 Normal YES
29 M.R.Y. M 4 Anal condiloma accuminata
30 L.C.A. M 7 Normal
31 D.A.V. M 2 Normal
32 S.D.L. M 6 Normal
33 S.B.F. M 7 Normal
34 D.R.G. M 9 Normal
35 T.V.E. M 13 Normal
36 C.V.E. M 8 Normal
37 Ctobal.P.S. M 3 Normal YES
38 B.R.C. M 6 Anal condiloma accuminata
39 B.S.S. M 10 Normal
40 E.R.H. M 4 anal dilatation, triangular deformity

of anal orifice anal “subcutaneous pouch”
YES

A: Anal dilation larger than 20.
B: Anal fold irregularities.
C: Blue anal discoloration.
D: Anal “subcutaneous pouch”.
DRE: digital rectal exam; ABN: abnormal.

a Before DRE, buttocks are separated gently and for a 3–4 seconds, the anal behavior was ob
child did have an abnormal EUS wanted to repeat the exam several
months later to evaluate their evolution. In our series, therewere no ad-
verse effects owing to the exam or general anesthesia. All patients were
sent home within four hours after the exam.

3.2. Case histories

In terms of the data collected in the history of the 40 patients with
SSA (Table 1) in our series, 16had behavioral changes,mainly expressed
as exaggerated eroticism, associated with encopresis in 2 children
(cases 5 and 12 in Table 1), but also other subtle behavioral changes per-
ceived by their mothers. For example, one pre-school boy began crying
when going with his father to the bathroom and developed a habit of
placing his entire fist into his mouth (case 6 in Table 1). In 7 cases,
there was a known history of rape or SSA, STI acquired by nonvertical
transmission, history of child abuse, repeated sexual abuse to his/her
siblings, domestic violence, or parental drug abuse. In 12 cases, there
EUS DISRRPT SCAR DOUBLRIEL ANOTHER

14 B = 6 C = 4 D = 4 (13 +) 8 2 4 1

YES ABN YES
normal
normal
ABN Rectal hem

YES ABN YES
normal

YES YES ABN YES

normal
ABN YES

YES ABN YES
normal

YES ABN YES
normal

YES ABN YES

normal
normal

YES YES ABN YES YES

normal
normal
normal
normal

YES ABN
YES ABN YES YES

normal
normal

YES ABN YES
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal
normal

YES YES ABN YES YES

served.



Fig. 4. Anal dilation larger than 20 mm (case 9).

Fig. 6. Anal “subcutaneous pouch”. Note an orifice back and space between anal skin and
mucosa (arrow) (case 23).
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was a change in bowel habits, mainly encopresis (2 cases with further
behavioral changes), but also constipation and painful defecation. In
one of these patients (case 24 in Table 1), anal lesions were discovered
by the pediatric endoscopic surgeonwhenperforming a diagnostic colo-
noscopy indicated owing to bleeding and painful bowel movements,
without other evidence to indicate SSA. The surgeon suspected sexual
abuse because of anal lesions (multiple anal fissures, Fig. 12) and
questioned the parents after the procedure (colonoscopy was normal),
who reported that in addition to painful bowel movements and rectal
bleeding, the girl had developed night terrors and no longer wanted to
attend kindergarten. However, they had not associated those behavioral
changes with bowel habit changes. In 7 cases, the query was initiated
owing to abnormal physical examination: 4 cases with anal condyloma
accuminata (ACA), including one case with a history of possible abuse
(case 29 in Table 1), in which the boy reported molestation by his fe-
male teacher; and 3 cases with anal laxity. In one of these cases, the
patient's mother “examined” the child because she detected soiled un-
derwear, something that had not previously happened (case 28 in
Table 1); this case was considered by our team as encopresis. A second
patient with anal laxity was seen by our team's gynecologist. The third
patient was taken by his mother to Forensic Medical Services in Santia-
go de Chile, suspecting SSA. The forensic examiner sent the patient to be
seen in our hospital after finding N20 mm anal dilatation. Finally, two
Fig. 5. Anal folds irregularities and blue anal discoloration (case 22).
cases were sent from a private clinic in Santiago after reports of SSA in
a private school in Santiago de Chile. Both children had a normal phys-
ical examination and EUS (cases 35 and 36 in Table 1).

3.3. Physical examination findings

In the present series, we found positive abnormalities in 18 (45%) of
40 patients (Table 2). These were: anal dilation N20 mm in 14 patients
(Fig. 4), anal fold irregularities in 6 patients, blue anal discoloration in 4
patients (Fig. 5), and an anal “subcutaneous pouch” in 4 patients, two
boys and two girls (Fig. 6). In one of these girls, a triangular deformity
of the anal orifice was also evident (Fig. 7). The hymen was intact in
both girls. In the four patients with ACA, anal examination and EUS
were normal, except case 29 in Table 2, that had ACA and anal dilation
but normal EUS. Of the other 14 cases with abnormalities on anal exam-
ination in this series, 13 also had abnormalities on EUS. In one case (case
24 in Table 2), EUS was normal, but owing to the abnormality found on
physical examination as well as the pictures and the anamnestic report
from the parents, this case was classified as sexual abuse.

3.4. EUS findings

Normal anorectal anatomy was found on EUS for 27 patients
(Table 2). In 13 cases, anorectal EUS abnormalities were found. In a
10 month-old girl (case 4 in Table 2) admitted to the intensive care
Fig. 7. Triangular deformity of the anal orifice (case 40).
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Fig. 8. Rectal wall hematoma (H) deforming the vagina (V-d) (case 4).

Fig. 9. Partial disruption of EAS was found as a hypoechogenic image (case 26).
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unit (ICU) with severe genital injuries and acute anemia owing to rape,
no scars or external physical injuries were seen on genital exam after
40 days. EUS was performed, revealing a rectal wall hematoma
deforming the vagina (Fig. 8). In 8 patients, a partial disruption of the
EAS was found as a hypoechogenic image (Fig. 9). In 2 patients, EAS
scars were seen as hyperechogenic images within the EAS (Fig. 10). In
4 patients with an anal subcutaneous pouch, a double track sign was vi-
sualized endosonographically (Fig. 11). Interpretation of this last find-
ing is difficult owing to the lack of literature reports confirming its
significance; however, we believe that the finding corresponds to the
anal subcutaneous pouch.

Fourteen patients were found to have altered anal exam and anal di-
lation N20mm. In all but one case (case 24), EUS revealed changes con-
sistent with the physical examination. In terms of the lesions found by
EUS, in 8 cases disruption of the EAS fibers was found, most commonly
in patients with physical examination findings of N20mm anal dilation,
bluish discoloration of the skin, and anal fold abnormalities. In this se-
ries, 4 cases presented with scars and double track signs on imaging.
Three of these four cases corresponded to patients with anal orifice de-
formities and chronic, iterative SA history.
4. Discussion

Asmedicine and pediatric surgery professionals, we know that accu-
rate diagnosis of childhood disease requires great clinical acuity as well
as history and background provided by the children's parents or care-
givers, since a significant percentage of patients are unable to relate
their own symptoms and signs. The diagnosis of SA is even more chal-
lenging, precisely because it is based on the physician's alertness to sug-
gestive history and/or clinical findings. More specific, although not
pathognomonic, signs of SA include genital or rectal bleeding and/or
STDs not acquired during the perinatal period. Most indicators of sexual
abuse are nonspecific and are often insufficient to prove SA in court, un-
fortunately leaving the abused child and other children exposed to fur-
ther victimization.

In pediatrics, it is widely accepted that assessing for possible sexual
abuse in children represents an enormous burden for the professional
involved, especiallywhen the possible victim is an infant or preschooler.
Parents often expect that physical examwill prove or dismiss the abuse
allegations, but in fact, even in cases in which themolester confessed to
anal or vaginal penetration, the abnormal physical exam rate is no
higher than 5–15%. [1–3,17,18]. In our series, only two cases (cases 4
and 21 in Table 1) involved a known history of rape. In all other cases,
suspicion was predominantly based on behavioral changes and clinical
proctologic signs such as encopresis, rectal bleeding, and constipation.

A physical exam for pediatric SSA can be as difficult for the physician
as it is for the child and parents [5,6,15].

At the time of the exam, a comfortable environment is required to
avoid additional physical and emotional trauma [19–21]. The support
of the Endoscopic Surgical Unit of Clínica Santa María has been vital
for our study as it provides an ideal physical space for the parents and
child, scheduled appointments, a safe environment, and trained person-
nel, allowing for this procedure to be performed under the best possible
conditions.

Although is beyond the scope of this paper to discuss differential di-
agnosis of pediatric anorectal diseases, we would like to emphasize that
as pediatric surgeons, we must deal with various signs and symptoms
related to dysfunctions of defecation (encopresis, constipation) and
other anorectal disorders (anal fissures, rectal bleeding) that might
raise the suspicion of sexual abuse [22]. Differential diagnosis is often
based on clinical signs and diligent history. Because the anamnesis
and the medical, social, and family history are so relevant, prior to the
anorectal EUS examination, we interview with the adult in charge, usu-
ally the mother, for as long as necessary for the physician gain a solid
understanding of the environment surrounding the suspicion of sexual



Fig. 10. EAS scars were seen as hyperechogenic images within the EAS (case 17).
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abuse. We must be gentle, listen carefully, and calm the child and his
(her) family.

In our series, boys outnumbered girls by a large margin (6:1),
but this was owing to the fact that the majority of girls in our clinic
with SSA had positive physical findings on gynecological exam and
confirmed STD tests. Therefore, anorectal EUS was not necessary to
assess sexual abuse. On the other hand, boys presented at the
pediatric surgery clinic with perianal lesions, painful defecation or
encopresis, which, along with their medical history, raised a suspicion
of sexual abuse.
Fig. 11. In child with anal subcutaneous pouch, a double rai
Pediatric surgeons have expertise in examination of the anorectal
area in children because it is part of the physical exam in many surgical
disorders such as acute appendicitis, intussusception, and anorectal
malformations. Many pediatric sexual abuse guidelines recommend
avoiding digital rectal examination in cases of SSA [5,6,18–20]. Anal lax-
ity may represent sexual abuse, but also chronic constipation or neuro-
logical or other disorders. In our study, the digital rectal exam allowed
us to detect anal laxity and compliance in several cases with normal
EUS. Based on the lack of other causes in the medical history that
could explain anal dilatation, we decided to report that sexual abuse
should be considered. While serving as an expert for a SSA case may
be rather unattractive, this is what we must do. In one of our cases
with a finding of anal dilatation N20 mm but normal EUS, we reported
to the committee that the finding was very likely to be owing to sexual
abuse. The molester, in this case, confessed that he dilated the child's
anus with blunt instruments prior to penetration in order to avoid trau-
ma. In this type of case, the experience of the pediatric surgeon with
atraumatic anal dilatations in postoperative patients with anorectal
malformations facilitates evaluation of this phenomenon, and in this
case, the information was valuable to the judge [8,22].

Barriers to a reliable diagnosis in childhood sexual abuse cases are
numerous, and interpretation of isolated findings rarely provides con-
clusive evidence of the sexual abuse. Residual anal lesions are not easy
to interpret whether the penetration has been penile, digital, or with
instruments, unless sexual abuse has been revealed or acute traumatic
injuries exist.

Given the limitations to obtaining adequate samples in child sexual
abuse studies, we understand the importance of consensus definitions
for the terminology used to describe the physical findings in abused chil-
dren [23–26]. Common definitions enhance clarity and facilitate compar-
isons among series published by different authors [2,5–7,20–26]. It
therefore seems appropriate to discuss our findings according to the de-
scriptions provided by Hobbs and Wright [27]. We have also added new
signs identified in our series (Table 3).
l image was endosonographically visualized (case 23).



Fig. 12. Fissures multiple type “anal burst” (case 24).
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Regarding anal sphincter tone, Hobbs andWynne (1986) and Hobbs
and Wright (2014) consider laxity to be a static sign, defined as de-
creased anal sphincter tone [27,28]. Anal dilation occurring before sep-
aration of the buttocks is considered the highest degree of laxity. Anal
sphincter relaxation after minimal buttock traction is considered a dy-
namic sign. However, theHobbs andWright publicationmakes nomen-
tion of the role of the rectal exam. For this study, we consider static
expansion to be dilation observed upon button separation (covering
the signs “laxity” and “gaping” as defined by Hobbs and Wright) and
dynamic expansion to be dilation observed after removal of the
examiner's finger from the anal canal – “reflex anal dilation” as defined
by Hobbs and Wynne (1986) and Hobbs and Wright (2014) [27,28]. A
static or dynamic dilation finding greater than 20 mm is considered to
be abnormal.

In our series we mention the “subcutaneous pocket” sign, which
could correspond to the “anal verge deficit” described by Hobbs and
Wright, but with some reservations. Therefore, we elected to designate
it as a new sign. Likewise, we have added two other definitions, anal
Fig. 13. Anal dilation in patient with anal condyloma accuminata (case 29).
ring deformity and full anal contour scar fibrosis. We believe that
these signs cannot be considered to be anal skinfold asymmetries or
scars (“tag” and “scar,” respectively, according to the Hobbs andWright
definitions), but rather as other sequelae of repeated trauma by anal
penetration [27].

As proposed in the introduction, the sexual abuse diagnosis depends
on the constellation of findings from the anamnesis, physical exam, and
laboratory tests and images. Anorectal EUS should be considered as
another tool in the diagnosis of child sexual abuse. Unfortunately, no
similar studies have published in the literature that would allow us to
draw conclusions regarding the correlation between the time from the
episode of SA and the lesions found, which could be relevant in deter-
mining guilt in court. However, based on the history and physical exam-
ination, we believe that the EAS abnormalities on EUSmay be related to
acute and subacute presenting lesions as they occurred in children
whose anal examination showed N20 mm anal dilatation, bluish anal
skin irregularities, and abnormal anal folds. On the other hand, the find-
ings of scars and double track signs on images may be linked to chronic
reiterative SA, correlatingwith anal orifice deformities and a subcutane-
ous pocket.

The low frequencies of cracks or lacerations detected in our case series
as compared with other published studies [23–27,29] are attributable to
the late consultation, as we observed linear scars that were likely healed
cracks (case 14). Findings of fibrosis (case 7) and anal ring deformity
(case 23) are also possibly sequelae of cracks and lacerations.

Basingmedical sexual abuse on venous congestion or anal fissures is
controversial, as these findings are also seen in children who have not
been abused. However, it seems necessary to comment that only 5 of
the 18 patients in our series with abnormal anal examination findings
had normal endosonography results. Of these 5, four had findings of
genital warts. In three of these four cases, there was no medical history
of child sexual abuse reported by the child's guardians, but the specialist
reported suspicion owing to history of a dysfunctional family. The
mother of one of the children seen for genital warts noticed abnormal
anal dilation, which was recorded on physical examination. In the
other three children, the anal examination was normal. The
endosonography was normal in all four, including the patient with a
finding of anal dilation (case 29, Fig. 13).

All of the other physical findings suggestive of sexual abuse, such as
anal dilatation or venous congestion, were correlated with
endosonographic abnormalities. We believe that this finding supports
the significance of physical findings in cases of suspected abuse. As
greater knowledge of such results are disseminated, and as consensus
terminology is adopted, physical findings alone may become sufficient
to confirm the sexual abuse diagnosis, given that each endosonographic
study revealed an underlying abnormality.

In conclusion, SA and SSA are undoubtedly a pediatric health prob-
lem that requireswork of amultidisciplinary team to establish a diagno-
sis. Based on our experience, we believe that physical examination
under general anesthesia and EUS have proven to provide important
support to the multidisciplinary team that deals with child abuse in
our hospital. In 13 of the 14 patients with abnormal anal examination,
EUS showed lesions. General anesthesia (with anesthetics that do not
affect sphincter function) allows us examine the anal region without
provoking the child's trauma, fear, or rejection. Moreover, we can take
the time needed to photographically document the findings. EUS pro-
vides further photographic evidence regarding the sphincter anatomy.
The pediatric surgeon that performed the EUS in this study had the op-
portunity to review themedical records, photographs of the anal region,
and endosonographic images before delivering a final report. Our team
has relied on this material when called as expert witnesses in court
(three cases in this series), all of whichwere reported at least a year be-
fore. One of these cases (case 1 in Tables 1 and 2) concluded with the
disruption of an international pedophilia network. We believe that our
testimony, supported with images of anorectal exams and EUS findings,
provided a more conclusive diagnosis of sexual abuse.



Table 3
Anal signs of child sexual abuse (based on: Hobb C J, Wright C M Anal signs of child sexual abuse: a case–control study. BMC Pediatrics 2014, 14:128).

Reflex anal dilatation (case 9) The dynamic observation of the anus opening after minimal buttock traction,
with relaxation of the external and internal sphincter muscles.

Laxity (case 5) Decreased anal muscle tone. This is a static findings;
the diameter does not change upon inspection.

Gaping (case 12) An anus which, on separation of the buttocks, is already dilated,
with a view into the anal canal or rectum, and remains so for
the duration of the examination.
This is a static sign. Anal gaping is of greater degree than anal laxity.

Fissure/laceration (case 24) A break (split) in the perianal skin which radiates out from the
anal orifice which may be superficial or deep.

Perianal venous congestion (case 1) The collection of venous blood in the venous plexus of the perianal
tissues creating a flat or swollen purple discoloration that may
be localized or diffuse. It is distinct from bruising.

Tag (case 1) A protrusion of anal verge or perianal skin,
which interrupts the symmetry of the perianal skin folds.

Scar (case 14) Fibrous tissue that replaces normal tissue after the healing of a wound.

Anal verge deficit (case 22) A defect or gap in the tissue overlying the subcutaneous external
anal sphincter at the most distal portion of the anal canal (anoderm) which
extends exteriorly to the perianal skin.
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Fold change (case 5) Unusual, irregular or asymmetrical folding of the
perianal skin radiating from the anal verge

Novel/other signs
Anal ring deformity (case 17) Alteration of the circular shape of the anal opening,

secondarily acquired scar as a sequela to traumatic injury

Subcutaneous pocket (maximum degree of anal verge deficit) (case 23) Maximum degree of gaping with a concave appearance
in the tissue overlying the subcutaneous external anal
sphincter at the most distal portion of the anal canal (anoderm),
extending exteriorly to the perianal skin

Anal contour fibrosis (case 7) Thickening of the skin around the anus,
maintaining the circular shape,
owing to the replacement of normal tissue
by fibrous tissue after healing of a wound.
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