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Abstract

Sexual assault is a complex situation with medical, psychological, and legal aspects. Victims should
be examined by a specially trained medico-legal examiner to collect evidence and avoid multiple
examinations. The use of colposcopy in child and adult sexual assault cases is becoming increasingly
more widespread however; it is still not a routine aspect of all examinations in most countries. The
present study aimed to evaluate the importance of using the colposcope in the examination of the
sexual assault cases admitted to the violence against women and child clinic in the Forensic Medicine
Authority in Egypt. The study included (150) cases, divided into two groups according to age: Group
A (1 to 18 years) (124) male and female children and Group B (19-40 years) (26) females. -General,
then local examination with the naked eye and colposcopy had been performed. Internal genitalia was
examined by using disposable plastic Casco in adult non-virgin victims only. -Vaginal and anal swabs
were collected for the detection of seminal stains. The results of the colposcopic examination revealed
a significant difference in both negative and positive results when compared to the other methods of
examination (naked eye, swabs, and clothes examination). Colposcopic magnification power with
high resolution and illumination light permits to discover microtrauma which may not be discovered
with a normal examination by naked eyes. Colposcope seems to be an important noninvasive tool for
the examination of children and adults when sexual abuse is suspected. Its documentation could allow
for supervision, teaching, and second opinions in an ethically difficult setting. The colposcopic
examination should be introduced to all forensic departments in Egypt to be used as a routine aspect
of all sexual assault examinations. Future studies are recommended to be conducted on a national
scale.
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Introduction

Sexual assault is usually under-reporting for
several reasons; including the feeling of shame,
disbelief, besides, the majority of cases have
both violence and sexual abuse. The definition
of the forms of violence differ broadly from one
country to another, many countries have no
good reporting system to determine the
prevalence of different types of violence facing
women and children. The failure to investigate
and expose the true extent of violence allows
governments, families, and communities to
ignore their responsibilities [1]. Suitable
attention and care are needed for the victims of
sexual assault. A lot of changes faced the
forensic examiners regarding the responsibility
of dealing with victims and providing effective
measures and preventive setting. The most
stressful task is to prove the assault and to
undertake correct documentation and collection
of evidence [2,3]. A genital injury is a type of
trauma that has happened as a result of physical
contact. If any abnormality is seen on
examination, the first forensic priority is to
evaluate its nature to differentiate between true
injury and other pathological causes like
infection, inflammation, bleeding disorder, skin
disease or cancer [4].

Using modern techniques like colposcope with
its video recording facilities in the examination
of genital injury and recording of physical signs
utilizing high-quality photographs would
improve practice sexual assault examination
and give the perfect care to sexual abuse victims
[5]. Therefore, it is considered a golden
standard practice in the United Kingdom for the
examination of both adults and children,
whereas in Australia colposcopic examination
is used only in the young [6].The colposcopic
examination is vital to be done when injuries
are not seen by an unaided eye examination and
when we need to save the photos as a piece of
evidence to be used later for jurisdiction [7,8].
The main advantage of the colposcopic
examination of sexual assault victims is the
single examination in one set and to avoid the
need for several examinations or the presence

of multiple examiners. Currently, most sexual
assault research projects need photographic
documentation of all findings to confirm that
inter-observer reliability is sustained and the
decisions meet the accepted standards of
diagnosis [9].The present study was designed to
evaluate the importance of using the colposcope
in the examination of the sexual assault cases of
females and children admitted to the violence
against women and child clinic in the Forensic
Medicine Authority in Egypt.

Subjects and Methods
A-Subjects:

The study was carried out on 150 forensic
medico-legal sexual assault cases (124) child
and (26) Adult female) which had been
examined in the newly established unit of the
violence against woman and child in the main
building of the Forensic Medicine Authority in
Cairo, Egypt from February 2017 to 2018. The
study protocol was approved by the
Institutional Review Board (IRB) of the Faculty
of Medicine, Zagazig University. Ethical
considerations and confidentiality = were
respected.

Grouping of the cases: Cases divided into
two groups according to the age.

1-Group A: (1to 18 years) No (124); 2-Group
B: (from 19 up to 40 years) No (26).

Inclusion criteria: females with a recent history
of sexual assault and male child have a recent
history of sodomy. Exclusion criteria: Cases
during menstruation or with a history of sexual
assault more than two weeks or pregnant cases
due to sexual assault for more than two weeks
or with recent delivery after pregnancy from
sexual assault. Also, trauma-related severe
illness attributed to violence related to sexual
assault not examined and referred to the
hospital.
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B-Methods:

Identification of the victim was done by
personal identification card in adults and by
taking fingerprints of young victims. Consent
was taken from the cases for (examination-
photography- evidence collection), informed
consent was obtained from adult victims and
the relatives of the first or second degree in case
of child victims while the examination was
conducted with the direct permission of the
prosecutors in cases of mental retardation and
children without families.

According to WHO (2003) [10], the steps of
examination were explained to the victims,
Complete history taking which includes: name,
age, occupation, residency, marital state, and
previous diseases. History of assault: complete
detailed history including time type of act,
instruments used, site, number of injuries, and
post-incident of the event. History of treatment
and management: All papers and reports of
treatment, management, and investigation were
analyzed in comparison to the history of attack.
The questioning is followed by a complete
forensic medical examination. During the
examination, the victim is undressed and stands
on a white sheet.

- A General examination was performed for the
detection of evidence of general violence.
Examination of body hair by a disposable comb
for any retained hair from the assailant.
Examination of the whole body for trauma and
clothes for biological fluids by using UV rays
then the clothes referred to the lab for detection
of biological fluid. While victims with washed
clothes were excluded from clothes
examination [11].

-Local examination:

1- Naked eye examination of the external
genitalia, inner thighs, and anus and recording
of all findings, positive or negative.

2- Colposcopy of the external genitalia using a
KAPS video-colposcope a high-quality
German manufactured microscope from Karl

Kaps [12]. The colposcopic examination was
performed with the victim in both the back
position (supine position) and the knee-elbow
position. Digital photography using the
integrated camera of the colposcope [13].
3-Toluidine blue dye was applied to the
external genitalia and removed with 1% acetic
acid after drying.

-Internal genitalia examination: Perineum,
hymen, vagina, and anus for any tear and
bruises by using disposable plastic Casco in
adult non-virgin victims only [14].

-Samples collection: Vaginal and anal swabs
were taken on special trial swabs and dried at
room temperature then sealed in special tubes
with a complete chain of custody then referred
to the forensic laboratory to be investigated for
detection of seminal stains; it is time-
dependent, within seven days from the assault.
So, victims with a history of assault more than
one week were excluded from swabs
examination [15].

Statistical analysis

The results were recorded, tabulated and
statistically analyzed by excel system and
statistical package for social sciences version
17.0 (SPSS) to show the relationship between
each variant and the other in cross tables.
Student t-test and Chi-square were done to
show the degree of significance of the results.
Chi-Square (X?) test was used for comparison
between groups, determine whether there is a
significant difference between the expected
frequencies and the observed frequencies in one
or more categories. P-Value was considered to
be statistically significant if < 0.05 [16].

Results

The study enrolled 150 sexual assault cases.
Group (A) (1-18 years) included 124 victims,
constituted (82.7%), while there were 26 cases
in the group (B) (19-40 years) representing
(17.3%). Regarding sex of examined cases,
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females constituted (64%): Seventy female
cases (73%) were in the group (A) and 26 cases
(27%) were in the group (B), while males were
only (36%). The incidence of reported cases
increased among the young age, especially in
female cases. Regarding the form of the sexual
assault; in female victims, there were (47.9%)
had penile-vaginal penetration, (26%) had

vaginal penetration, (7.3%) had digital anal
penetration and (43.8%) of all female cases had
complete  penetration  associated  with
ejaculation from the assailant. while in male
cases (58%) had penile-anal penetration and
(10%) had digital anal penetration. (32%) were
positive for assailants’ejaculation (Table 1).

penile-anal penetration, (14%) had digital
Table 1: The different forms of sexual assault in relation to sex.
Sex v |P
Forms of sexual assault Male (n=54) Female (n=96)
% n %
Penile vaginal penetration (n=46) 0.0 46 47.9 37.3 | 0.000*
Penile anal penetration (n=64) 39 |722 25 26.0 30.1 | 0.000*
Digital Vaginal penetration (n=14) 0 0.0 14 14.6 8.69 | 0.003*
Digital anal penetration (n= 14) 7 12.9 7 7.3 1.31 | 0.252
Penetration with ejaculation (n= 64) 22 | 40.7 42 43.8 0.128 | 0.721
P: significance (p <0.05 significant*)

The most common form of sexual assault in age group (A) was penile-anal penetration (47.6%)
cases, followed by penile-vaginal penetration (26.6%) while in the adult group (B) there was (50%)
had penile-vaginal penetration followed by penile-anal penetration (19.2%). (41.1%) was positive
for assailant ejaculation in the age group (A) while it was positive in (50%) of the group (B). Results
showed a significant correlation between different forms of sexual assault and sex and age of the

victims in this study (Table 2).

www.raftpubs.com

Table 2: The different forms of sexual assault in relation to age groups.
Age ¥2 P
Forms of sexual assault Grlo_lig(f) G;%l_]go(;?)
(n=124) (n=26)

n % n %
Penile vaginal penetration (n=46) 33 | 26.6 13 | 50.0 5.53 0.019*
Penile anal penetration (n=64) 59 | 47.6 5 19.2 7.06 0.008*
Digital Vaginal penetration (n=14) 12 9.7 2 7.7 0.100 0.752
Digital anal penetration (n=14) 14 | 11.3 0.0 3.24 0.072
Penetration with ejaculation (n= 64) 51 | 41.1 13 | 50.0 0.691 0.406

P: significance (p <0.05 significant*)
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The results of the methods used for of examination showed that (14.7%) had positive findings for sexual
assaults during the naked eye examination while in the colposcopic examination there were (68%).
There was a significant increase in the rate of injury detection using a colposcopic examination. Also,
in (53.3%) cases, injuries could not be detected by the naked eye while these faint injuries were detected
by colposcopy after using high zoom and color filters (Figures 1-11).

Figure 1: Colposcopic photographs showed: A- An old hymenal tear with healed edges at 6 o’clock, in an adult
victim, the color change of the trauma and healing of the hymnal tear dating with the story of two weeks ago. B-
Recent hymnal tears of adult case at 2 and 6 o’clock with red and edematous bloody edges.

Figure 2: Colposcopic photographs of an adult victim of sexual assault showed: A-Recent scratch and redness on

the labia majora. B- Dilatable and stretchable hymen a recent minute bruise at 6 o’clock without a tear of the same
victim.
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Figure 3: Colposcopic photographs of an adult victim of sexual assault Showed: A- Recent incomplete tears in
the hymen at 2, 6 and 9 o’clock with edematous bruised edges. B- The same case after using toluidine blue dye
in confirmation of the injury sites and it is absorbed in the mucous membrane of the vagina and hymenal tears.

Figure 4: Colposcopic photographs of an adult victim of sexual assault showed a recent superficial injury in the
inner of the left labia majora caused by the nail of the assailant's finger.
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Figure 5: Colposcopic photographs of an adult victim of sexual assault showed recent hymenal tears at 5 and 9
o’clock of the adult victim.

Figure 6: Colposcopic photographs of a suspected an adult case of sexual assault showed: A- A suspected tear in
the hymen at 5 o’clock at the examination. B- The high zooming power and focusing of the colposcope help in the
detection of a hidden fold of the hymen which was suspected to be a tear at 5 o’clock of the same case.
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Figure 7: Colposcopic photographs of a non-virgin adult victim of alleged sexual assault A- No injuries or
bruising could be detected by using ordinary light B- ultraviolet with specific wavelength beam light used for
examination of the same case showed a hidden bruise.

Figure 8: Colposcopic photographs of an adult victim of sexual assault showed: A- A free anal area before using
the green color diaphragm tool. B- The same case by using the green color diaphragm to detect any hidden bruises.
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Figure 9: Colposcopic photographs of a 3 years female child victim of sexual assault showed: A- A trial to
penetrate the hymen with bruises. B- The same case with two recent anal fissures at 12, 1 o’clock in the knee-chest
position.

Figure 10: Colposcopic photographs of a male child victim of sexual assault showed: A- Severe deep anal fissures
at 1 and 6 o’clock. B- The same case after using toluidine blue dye in confirmation of injuries sites showing the
absorption of injured areas of the anal mucosa.
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Figure 11: Colposcopic photographs of a 6 years old male victim sexual assault showed: A- A specific circular
bruise around the anus. B- The same case with two anal fissures at 1 and 6 o’clock.

There was a statistically significant difference between the naked eye and colposcopic examination results at
pvalue=0.000 (Figure 12). Vaginal and rectal swabs were taken from only forty-one cases who reported sexual
assaults in the first week; (39%) was positive for seminal stain while (61%) was negative. Also, the clothes of
sixty-three cases whose clothes had been kept without washing, the results of the examination showed that (50.8%)
were positive for seminal stains while (49.2%) were negative. There was no significant difference between the
results of swabs and cloth examination. There was significant importance for both positive and negative results of
colposcopy examination in correlation to the results of swabs and clothes examination.
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Figure 12: Graph showing comparison between the results of the colposcopy examination and the other

methods of examination in sexual assault cases.

*chi-square = 89.4, p-value = 0.000
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Discussion

The prevalence of sexual abuse among women
and children, in general, has been fairly
documented to some degree, but until recently
this problem has received very little attention in
developing countries [17]. The key official
response to sexual violence has been centered
on the creation of supportive evidence to be
used in investigative and judicial proceedings.
Which made a forensic medical examination
vital for sexual assault cases [18]. Using direct
visualization only for sexual assault
examination does not prove an adequate
approach to notice all injuries. Accordingly,
introducing new techniques as the colposcopy
examination could give accurate and
satisfactory results. Therefore, the current study
attempted to highlight the importance of
colposcopic examination of sexual assault
cases. The present study had documented a
higher incidence of reported cases of sexual
assault among group A (1 to 18 years). Also, a
higher percentage of female cases, (73%)
versus (27%) in the older age group (B) were
recorded. Committee on Health Care for
Underserved Women (2014) and Vrees (2017)
[19,20] stated that adults' under-reporting of
sexual assault may be due to the fear of shame,
skepticism, community traditions and fear of
divorce in married victims or loss of work in
working one. Or maybe the adult victims had
children and fear from sham for them too. Also,
the under-reporting from male victims
conceded with Ernst et al., (2000) [21] who
reported that many of the male sexual assault
victims did not seek care and fear from the
stigma as homosexual or fear the
embarrassment of examination in a hospital
setting. The present study detected different
types of sexual assault in the examined cases.
The most common type of sexual assault in age
group (A) was penile-anal penetration in
(47.6%) followed by penile-vaginal penetration
in (26.6%) while in the older age group (B);
(50%) had penile-vaginal penetration followed
by (19.2%) had penile-anal penetration. Forty-
one percent of cases showed positive findings

for assailant ejaculation in the group (A) while
it was positive in (50%) in the group (B). These
results were near to Riggs et al. (2000) [22] who
mentioned that there were many types of genital
injuries in victims of sexual assault, they
reviewed files of 941 patients; 6% reported only
finger-vaginal penetration. Localized injuries
were discovered in 81% of the victims. There
were about (3%) of the cases had digital anal
penetration and about twenty percent of the
victims were virgin and had a recent hymenal
tear or no injuries at all in non-virgin adult
victims (48%). Furthermore, Zilkens et al.
(2017) [23] had studied the rate of genital and
anal injury and assault characteristics in women
alleging sexual assault in Western Australia.
Whereas, a total of 1266 women were examined
from Jan-2009 to Mar-2015. The genital
injuries were found in 24.5% of all women who
reported a completed vaginal penetration; in
victims with no previous sexual intercourse,
52.1% had a genital injury, the anal injury was
discovered in 27% of reported completed anal
penetrations, in the cases with previous vaginal
intercourse there were a big portion of the
victims with no genital injuries during assault.
Regarding, the role of colposcopy examination
in the detection of sexual assault injury in the
current study, there was a statistically
significant increase in the positive result by
using the colposcope versus the unaided eye
examination. Whereas (14%) of cases had
positive findings during naked eye examination
while in the colposcopic examination (68%)
showed positive findings. These results were in
agreement with Yung, (2015) [24] who
reported that colposcope improves detection of
genital trauma in victims of sexual assault
compared with gross visual examination alone.
He conducted a prospective one month pilot
study of seventeen female sexual assault
victims. He observed that using the colposcope
permit the documentation of sexual assault
injuries in nine cases from seventeen one which
considered as (53%), compared with only one
case from the seventeen was proved to have
genital injuries when examined with the naked
eye and the colposcope improve the detection
of the victim's injuries. The present study
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showed no significant differences between the
results of genital swabs and the samples taken
from the cloths of the victims. Swabs were
taken from forty-one cases examination
revealed that there were seventeen cases
(41.5%) positive while twenty-four cases
(58.5%) were negative for seminal stain. While
the results of the clothes examination revealed
that thirty-four cases (54%) were positive while
twenty nine cases (46%) were negative for
seminal stains detection of the assailant. Sena et
al. (2015) and Thackeray et al. (2011) [25,26]
discussed the importance of physical evidence
to prove the act of sexual assault and confect the
assailants in cases of sexual assaults. Semen,
blood, vaginal secretions, saliva, vaginal
epithelial cells, and other biological evidence
may be identified and profiled by a forensic lab.
Physical evidence must be collected as fast as
possible with qualified personnel and preserved
properly to give the chances for a successful
criminal prosecution in the future.

The sexual assault can be proved by the
investigation and can even determine if it
happens or not, and the results of the analysis
can be preserved for a long time for correlation
with  suspected assailants and make
identification and comparison  between
assailants’ samples and evidence collected from
the victims [27]. The results of the current study
coincided with Ernst et al. (2010) [28] who
stated that in victims of sexual assault,
colposcopy was better for the detection of
additional genital trauma than  gross
examination. Protocols involving conventional
methods without colposcopy historically led to
detect a genital finding in 10% to 30% of female
sexual assault victims, while this percentage
elevated to be ranged between 87% to 92%
when colposcope was used. Templeton and
Williams (2006) and Rogers and McBride
(2014) [29,30] mentioned that colposcopy is a
clinical procedure used to examine the
epithelium of anogenital area with a magnifying
instrument by which microtrauma and mucosal
surface injuries such as scratches, lacerations,
edema hymenal tears, and anal cracks could be
detected easily after both consensual and non-

consensual intercourse and sexual attack. Also,
it has good light sources and zooming powers
that permit a detailed and accurate examination
and gives the chance for noninvasive photos
that do not need a flash illumination Sommers
et al. (2005) and (Kesic, 2005) [31,32] had
discussed that the positive results of swaps and
cloths examination in sexual assault victims,
while there was negative finding with the
colposcopic examination, could be attributed to
the timing of examination by colposcopy and
healing of microtrauma or friction mark and
disappearance of the redness in genitalia during
external friction without penetration. Anal
penetration did not result in visible anal injury
in the majority of cases, the external anal
examination may be not enough to be seen anal
injury and anoscope may be needed. Newton
(2013) [33] recommended to follow up the
guidelines of the American Academy of
Pediatrics for collecting forensic evidence and
advised to collect the evidence within three
days after the assault of sexual abuse. He
studied the medical records of 273 sexual
assault victims who were examined in hospital
emergency departments and had forensic
examination and evidence in about twenty-five
percent of the victims, the forensic evidence
was collected and identified in all who
examined within forty-four hours from the
assault. More than ninety percent of cases with
positive finding was within the first day of the
assault. Sixty-five percent of the evidence
finding was collected from the victim's clothes.
Conclusions: The colposcope seems to be an
acceptable noninvasive tool for the examination
of children and adults when sexual abuse is
suspected. Colposcope will not replace the
meticulous, sensitive, well-trained professional
examiners, but it can bring the best of
documentation and accurate diagnosis to
support victims and assailants’ history that
improving the objectivity of forensic evidence
collection. The results of the current study were
based on data and evidence collected from the
reported cases only, while the non-reported
cases were not known and may be great enough
to change this view. According to the current
study, the colposcopic examination should be
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introduced to all forensic departments in Egypt
to be used during sexual assault examination.
Also, future studies are recommended to be
conducted on a national scale to obtain a
comprehensive picture of this important issue in
the Egyptian community aiming at building a
system that can appropriately respond to the
challenges of sexually and physically abused
victims. There is an actual need to increase
public awareness to encourage victims to report
the assault with no fear of stigma and teach the
victims how to preserve evidence.
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