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Introduction: Female genital mutilation (FGM), the partial or total removal of the external genitalia for
non-medical reasons, can affect female sexuality. However, only few studies are available, and these have
significant methodologic limitations.

Aim: To understand the impact of FGM on the anatomy of the clitoris and bulbs using magnetic resonance
imaging and on sexuality using psychometric instruments and to study whether differences in anatomy after
FGM correlate with differences in sexual function, desire, and body image.

Methods: A cross-sectional study on sexual function and sexual anatomy was performed in women with and
without FGM. Fifteen women with FGM involving cutting of the clitoris and 15 uncut women as a control
group matched by age and parity were prospectively recruited. Participants underwent pelvic magnetic resonance
imaging with vaginal opacification by ultrasound gel and completed validated questionnaires on desire (Sexual
Desire Inventory), body image (Questionnaire d’Image Corporelle [Body Image Satisfaction Scale]), and sexual
function (Female Sexual Function Index).

Main Outcome Measures: Primary outcomes were clitoral and bulbar measurements on magnetic resonance
images. Secondary outcomes were sexual function, desire, and body image scores.

Results: Women with FGM did not have significantly decreased clitoral glans width and body length but did
have significantly smaller volume of the clitoris plus bulbs. They scored significantly lower on sexual function and
desire than women without FGM. They did not score lower on Female Sexual Function Index sub-scores for
orgasm, desire, and satisfaction and on the Questionnaire d’Image Corporelle but did report significantly more
dyspareunia. A larger total volume of clitoris and bulbs did not correlate with higher Female Sexual Function
Index and Sexual Desire Inventory scores in women with FGM compared with uncut women who had larger
total volume that correlated with higher scores.

Conclusion: Women with FGM have sexual erectile tissues for sexual arousal, orgasm, and pleasure. Women
with sexual dysfunction should be appropriately counseled and treated.
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INTRODUCTION

Female genital mutilation (FGM) involves the partial or total
removal of the external genitalia or other injury to female genital
organs for non-medical reasons.1 The practice of FGM exists in
Africa, Asia, the Middle East, South America, and Western
countries.1 FGM is classified into four types by the World
Health Organization (WHO) and can involve cutting of the
clitoris,1 the principal organ of female sexual pleasure.2

FGM can cause long-term health consequences.3,4 However,
the impact of FGM on sexuality remains unclear because only
few studies are available and these include methodologic
J Sex Med 2016;13:226e237
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limitations.5,6 Current evidence does not focus on the different
consequences and types of FGM, on cutting of the clitoris,5 or
on the fact that female sexual development and sexuality depend
on complex interactions among anatomic, biochemical, neuro-
physiological, cognitive, cultural, and socio-contextual factors.7

Women with FGM have specific anatomic and sociocultural
issues. In addition, they are more likely to have had other
traumatic experiences that can affect their sexuality, such as
forced marriage or rape.8

Several beliefs linked to the presence of a clitoris to a woman’s
sexuality exist in the West and in countries where FGM is
traditionally practiced and are held by caregivers.9 Removal of
the clitoris is believed to decrease or eliminate sexual pleasure,
arousal, and orgasm, which is the leading reason for the practice
of FGM.1 Many caregivers believe that sexual dysfunction in
women with FGM results from the absence of sexual organs, for
which no treatment is available.9,10 Even the WHO classification
of FGM misleadingly reports that some forms of FGM involve
total removal of the clitoris.1 However, anatomically, it is the
visible part of the clitoris (the glans) that is cut. The crura and
part of the body of the clitoris remain intact under the scar.11,12

The clitoris is a multiplanar organ with a boomerang shape. It
is composed of the glans (the only external, clinically visible
portion of the clitoris, covered by the prepuce), the body (con-
nected to the pubic symphysis by the suspensory ligament of the
clitoris), and the crura (two deep stems attached to the ischio-
pubic rami; Figure 1). The bulbs are two other female erectile
structures that become engorged during arousal (Figure 1) and
are beneath the labia.2,13 FGM can involve cutting of the labia
minora or majora (type II or III)1 and could put these structures
at risk. However, the bulbs are covered by the superficial perineal
fascia and the bulbocavernosus muscles.2 If reached by deep
Figure 1. Clitoral and bulbar anatomy in relation to the sur-
rounding superficial anatomic structures. The clitoris is composed
of the glans (visible portion of the clitoris covered by the prepuce),
the body (connected to the pubic symphysis by the suspensory
ligament of the clitoris), and the crura (the two deep stems
attached to the ischiopubic rami). The bulbs are the other two
erectile structures that are beneath the labia. They are covered by
the bulbocavernosus muscles. Reprinted with permission from
Pauls,13 copyright John Wiley and Sons. Figure 1 is available in color
at www.jsm.jsexmed.org.
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cutting, then the woman would develop lethal or very severe
complications. Other sexually responsive tissues of the vulva are
the vascular tissue immediately beneath the epithelium of the
labia minora (distinct from the bulbs) and the spongy tissue
around the urethral lumen, called the corpus spongiosum of the
urethra.14,15 FGM types II and III involve cutting of the labia
minora and can damage its vascular tissue. FGM complications
include lesions of the urethral meatus but these do not require
the removal of vascular tissue around the urethra.

Because most erectile structures are not excised, healthy
women with FGM who are devoid of long-term complications
can reach orgasm and experience satisfying sexual
relationships.6,12e14,17 Furthermore, because most of the clitoris
remains, the clitoral stump beneath the scar tissue can be re-
exposed by a procedure known as clitoral reconstruction.16

Currently, the effectiveness and safety of a such technique is
debated and conclusive evidence is lacking.18 The surgery is re-
ported to improve sexual function16 because it seems to decrease
clitoral pain by removing peri-clitoral fibrosis, thus making the
clitoris more accessible to stimulation. However, many women
request clitoral reconstruction to improve their female identity
and genital image, despite having an already functional clitoral
stump.16 In these cases, sexual function could be improved by
enhanced body image, female identity, and self-confidence,
rather than by a more accessible clitoris. The effects of psycho-
sexual and multidisciplinary care (alone or in association with
surgery) need to be studied because they are safer and sometimes
could be more effective than clitoral surgery alone.18,19

Further scientific investigations regarding sexual anatomy,
development, and function in women with FGM are required to
eradicate existing myths and misconceptions and would allow
offering the best available medical, surgical, and psychosexual
care for complications after FGM.

In uncut women, the visible part of the female erectile organs is
the glans of the clitoris. In women with FGM that involves cutting
of the clitoris, the clitoral stump is buried under a scar and can be
palpated. Because most female sexual organs cannot be directly
observed, pelvic magnetic resonance imaging (MRI) has been used
to investigate the anatomy of the clitoris and bulbs20e22 and its
relation to sexual function in women without FGM.23e26

AIMS

One aim was to study the impact of FGM on (i) the anatomy
of the clitoris and bulbs using MRI and (ii) sexual function using
psychometric instruments. Another aim was to investigate
whether differences in the anatomy of women after FGM
correlate with differences in sexual function.

METHODS

This was a cross-sectional study of sexual anatomy and func-
tion in women with and without FGM. All participants signed
an informed consent form to undergo pelvic MRI and complete
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validated questionnaires about sexual desire, body image, and
sexual function.

The study was approved by the ethical institutional review
board (protocol number 12-197). Funding was provided through
a 1-year grant from the authors’ institution. The grant provided
funding for 30 pelvic MRI procedures, a research assistant at
20% activity, and compensation for each participant. The pelvic
MRI was provided at no cost, and each woman received
compensation of 48V for public transport, lost work time,
childcare, and other possible expenses. The funding source had
no role in the study design; recruitment; data collection, analysis,
and interpretation; or the writing and submission of the article.
The authors had full access to all data in the study and final
responsibility for the decision to submit. They take responsibility
for the integrity of the data and the accuracy of the data analysis.
Study Population
Fifteen women with FGM that included cutting of the clitoris

and 15 women without FGM as a control group were recruited
prospectively and matched for age and parity. From April 2013
through April 2014, uncut women were enrolled during their
annual gynecologic checkup. Women with FGM were recruited
through the outpatient clinic for the care of women with FGM at
the authors’ institution. The study population included 30 adult,
Figure 2. Axial proton density-weighted fat-saturated (A), coronal T2
three-dimensional proton density-weighted fat-saturated (D) magne
position of the calipers for measurement of clitoral and bulbar struct
(white lines), maximal bulbar width (blue lines), the glans (green arro
arrows). Panel B displays maximal crural craniocaudal diameter (red li
lines). Panel D depicts clitoral body length (blue line). Figure 2 is avail
sexually active, premenopausal women. The inclusion criteria
were sexual intercourse during the previous 4 weeks; no preg-
nancy; last delivery at least 12 months earlier; no intake of
estrogens, androgens, or hormonal replacement therapy; no
history of vaginal surgery including episiotomy; no vulvar con-
dition other than FGM; no previous hysterectomy; and absence
of psychiatric disease. All women spoke French or had an agreed-
to certified interpreter present. After inclusion, participants
underwent a gynecologic examination and provided individual
health-related and sociodemographic information. Women with
FGM had type II or III according to the WHO classification,
which involved cutting of the clitoris, with no long-term vulvar
complications such as cysts, keloids, or neuromas.

Sexual Anatomy
The anatomy of the clitoris and bulbs was examined in par-

ticipants with and without FGM using pelvic MRI with vaginal
opacification by ultrasound gel. The hypothesis was that the
clitoral glans (axial plane measurement of the glans width) and
body (sagittal plane length measurement from the elbow to the
end of the glans23; Figure 2) would be smaller in women with
FGM than in uncut women, but that the volume of the entire
clitoris and bulbs would be similar. This is because the part
removed during FGM is the glans (the only visible part of the
body of the clitoris), whereas the other structures remain intact
-weighted turbo spin echo (B and C), and sagittal reconstruction of
tic resonance images of the clitoris and bulbs. Lines indicate the
ures. Panel A depicts crura length (red lines), maximal crura width
ws), and thickness of the glans (distance between the two green
nes). Panel C illustrates maximal bulbar craniocaudal diameter (red
able in color online at www.jsm.jsexmed.org.
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because they are deeper and inaccessible during cutting
(Figures 1 and 3).

MRI examinations were performed using a 1.5-T MRI device
(Siemens Avanto; Siemens, Erlangen, Germany) and a dedicated
surface coil. Different sequences were tested to obtain optimal
spatial resolution and contrast for MRI of the clitoris in the
first non-cut subject. The final sequences that were selected for
the imaging protocol are listed in Table 1. Vaginal opacification
using ultrasound gel was performed to obtain optimal delinea-
tion of adjacent anatomic structures at the level of the distal
vagina. No intravenous contrast was used. Participants were
examined in the supine position. MRI series were anonymized
and sent to a dedicated workstation (OsiriX MD; Pixmeo,
Bernex, Switzerland). A radiologist (D.B.) with 9 years’ expe-
rience in female pelvic imaging assessed all image series and
obtained the following measurements (Figure 2): bulbar and
crural craniocaudal maximal diameters in the coronal plane;
bulbar and crural maximal widths in the axial plane; bulbar and
crural maximal lengths in the axial or axial oblique plane,
depending on the orientation of the clitoris; clitoral body length
in the sagittal plane; and glans width in the axial plane.
Figure 3. Three-dimensional reconstruction of volumetric magnetic
mutilation using three-dimensional model-based software (Vitrea; Vit
cutting of the glans of the clitoris, which is a part of the body of the clit
available in color online at www.jsm.jsexmed.org.
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To compare the clitoral glans and body of women with and
without FGM, sagittal body length and axial glans width were
measured. A precise and reliable volume calculation of the glans
only would not have been feasible because there is no clear de-
limitation of the cranial border of the glans at imaging.
Approximate volumes of each clitoral crura and each bulb were
calculated as volume ¼ length � width � height � 0.52 (p/6),
considering each structure a prolate ellipsoid.

Signals of the crura and bulbs on T2-weighted sequences
were subjectively classified as high (hyperintense), intermediate
(isointense), or low (hypointense), corresponding to a higher, equal,
or lower signal compared with the bone marrow of the ischial bone
in the axial plane at the level of the clitoris. Signal intensities relate to
specific tissue characteristics. The T2-weighted sequence is one of
the basic pulse sequences inMRI.OnT2 images, each substance has
a more or less specific appearance: fluid appears bright (hyperin-
tense), fat appears intermediately bright (intermediate signal), and
fibrotic tissue and calcium appear dark (hypointense). The fact that
clitoral structures appear more or less bright on T2 images depends
on the tissue:morefluidwill result in a brighter image onT2 images,
whereas different degrees of fibrosis could lead to less bright images.
resonance images from a study participant without female genital
al Images, Minnetonka, MN). Female genital mutilation can involve
oris. The crura of the clitoris and the bulbs remain intact. Figure 3 is

http://www.jsm.jsexmed.org


Table 1. Magnetic Resonance Image Acquisition Technique

Sequence Plane
FOV
(mm)

Slice
thickness
(mm)

In-plane
resolution
(mm)

GRAPPA
acceleration
factor 2

TE
(ms)

TR
(ms) Averages

Acquisition
time (min)

T2 TSE Axial, sagittal,
coronal

240 3 0.8 � 0.6 Yes 114 6,000 2 2.56, 3.56

PD TSE fat saturated Axial, sagittal 160 3 0.8 � 0.6 No 37 3,730 — 3.49
3D PD space fat

saturated (SPAIR)
Transverse 200 1 1 � 1 Yes 31 1,000 1.6 5.08

3D ¼ three-dimensional; FOV ¼ field of view; GRAPPA ¼ generalized auto-calibrating partial parallel acquisition; PD ¼ proton density; SPAIR ¼ spectral
attenuated inversion recovery; TE ¼ echo time; TR ¼ repetition time; TSE ¼ turbo spin echo.
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MRI, rather than ultrasound, was chosen for different reasons.
First, women with FGM attending the authors’ institution are
mainly African and Muslim and come from cultures in which
talking about sexuality and showing the genitalia can be a taboo or
cause shame. The authors determined that recruitment would be
more feasible if women had to undergo pelvic MRI instead of an
ultrasound of the clitoris. In addition, during ultrasound, some
erectile structures are pressed or rubbed, potentially causing
engorgement and therefore volume changes. Because the authors
believed that the measurable anatomic difference between women
with and without FGMwould be small, they wanted to avoid such
possible volumetric changes. They also supposed that women with
and without FGM would not mention engorgement because of
embarrassment. Second, most of the available evidence on the
anatomy of the clitoris and bulbs in vivo has been obtained with
MRI. Because the authors were interested in visualizing the cut
glans covered by the skin and in accurately delineating all other
erectile structures, they used ultrasound intravaginal gel to distend
the vagina. MRI also allowed blinding of the MRI technicians and
radiologist to the presence or absence of FGM. Each measurement
in each participant was performed three times and the mean value
of the three measurements was recorded.
Sexual Function
All participants completed three validated questionnaires in

French on sexual function (Female Sexual Function Index
[FSFI]), body image (Questionnaire d’Image Corporelle [QIC;
Body Image Satisfaction Scale]), and desire (Sexual Desire In-
ventory [SDI]).

The FSFI is a sexual function questionnaire used to detect
female sexual dysfunction. A total score no higher than 26.55
suggests sexual dysfunction. Individual domains such as desire,
arousal, lubrication, orgasm, satisfaction, and pain are analyzed
(maximum adjusted score in each domain ¼ 6).27

The QIC is a 19-item body image questionnaire used to
evaluate body satisfaction of individuals on a five-point Likert
scale, from “body feels physically attractive” to “body feels un-
attractive.” The questionnaire’s total score can range from 19 to
95 (mean ¼ 62.17, standard deviation ¼ 13.08).28
The SDI is composed of 14 items and evaluates levels of
solitary (for autoerotic sexual activity) and dyadic (for sexual
activity with a partner) sexual desire.29
Correlations Between Sexual Anatomy and
Function
The authors evaluated whether differences in MRI measure-

ments of the clitoris and bulbs might correlate with differences in
female sexual function, sexual desire, and body image scores in
the two groups of women.
Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics

22.0 (IBM Corp, Armonk, NY, USA). Descriptive statistics
are reported. Differences between women with and without
FGM in questionnaire scores and MRI measurements were
assessed with the Mann-Whitney U-test. Differences in T2
signal were studied with the Pearson c2 test. One-way analysis
of variance was performed to analyze the effects of categorical
variables on continuous variables. For each variable, a test of
normality (Kolmogorov-Smirnov test) was performed. Pear-
son (normal distribution) and Spearman r (non-normal dis-
tribution) correlation coefficients were calculated for
continuous variables. Missing demographic data were
excluded. There were only two missing items on the FSFI,
which were replaced with the average of the other items on
the questionnaire. The statistician was blinded to clitoral
images and data entry.
MAIN OUTCOME MEASURES

Primary outcomes were clitoral and bulbar measurements
(axial glans width, sagittal body length, and volume of the
clitoris, bulbs, and clitoris plus bulbs) in women with and
without genital mutilation using non-contrast MRI with ultra-
sound gel vaginal opacification in the sagittal, coronal, and axial
planes. Secondary outcomes were sexual function, sexual desire,
and body image scores using the FSFI, SDI, and QIC in women
with and without FGM.
J Sex Med 2016;13:226e237



Table 2. FGM Subtypes in the Present Sample of Women With
FGM, According to World Health Organization Classification

FGM subtype n (%)

IIb: cutting of clitoris and labia minora 3 (20)
IIIa: cutting of clitoris and labia minora, with

apposition of labia minora
7 (46.7)

IIIb: cutting of clitoris, labia minora, and labia
majora, with apposition of labia majora

5 (33.3)

FGM ¼ female genital mutilation.
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RESULTS

Thirty heterosexual women were enrolled in the study: 15
with FGM (average age ¼ 30.64 ± 6.26 years) and 15 without
FGM (average age ¼ 32.07 ± 7.26 years). All participants with
FGM were immigrant African women who had been living in
Switzerland for an average of 9.14 ± 9.5 years. All had been cut
in their native country at a mean age of 4.2 ± 4.2 years and had
FGM type II or III. The subtypes of FGM are presented in
Table 2. The sociodemographic characteristics and mean scores
for the FSFI, SDI, and QIC are listed in Table 3.
Sexual Anatomy
Mean measurements of the glans, clitoral body, volume of the

clitoris (body and crura) and of the bulbs, and total volume of
the clitoris plus bulbs in women with and without FGM are
listed in Table 4.

Age and parity did not significantly affect these volumes in the
entire sample and in each group. Mann-Whitney test showed
that women without FGM had a significantly larger volume of
the clitoris plus bulbs. However, no significant differences were
noted in the width of the glans, clitoral body length, or volume
of the clitoris and of the bulbs, despite a tendency for smaller
measurements in women with FGM. No differences were found
in women with FGM type II vs type III with respect to volumes
of the bulbs, clitoris, and clitoris plus bulbs.

No difference was found in the crura T2 signal in women with
vs without FGM. However, the bulbar T2 signal was hyperin-
tense in all uncut women; conversely, only eight women with
FGM had a hyperintense bulbar T2 signal (P ¼ .01). No dif-
ference in T2 signal of the crura and bulbs was seen between
FGM types II and III.

For the entire sample, no difference in bulbar and crura T2
signaling was found according to parity.

Clinical and MRI comparisons of women with and without
FGM are shown in Figures 4 to 6.
Sexual Function
Mann-Whitney U-test showed that women without FGM

reported significantly higher SDI total, dyadic, and solitary scores
and higher FSFI total, arousal, lubrication, and pain scores
J Sex Med 2016;13:226e237
compared with women with FGM. However, no differences
were found for FSFI desire, orgasm, and satisfaction or QIC
scores. There was no difference in the scores of women with
FGM type II vs type III on all three questionnaires. Age at which
FGM was performed did not correlate with total SDI (P ¼ .30),
total FSFI (P ¼ .51), and total QIC (P ¼ .72) scores.
Correlations Between Sexual Anatomy and
Function

For the entire sample and for the FGM and uncut groups, no
correlation was found between the volume of the clitoris alone
and scores on the different questionnaires. Significant correla-
tions found between some MRI measurements and certain scores
are presented in Table 5.
DISCUSSION

For the first time, measurements of the clitoris and bulbs and
sexual function, desire, and satisfaction with body image are
reported in women with and without FGM. In agreement with
the authors’ hypothesis, the results support that sexual erectile
tissues responsible for sexual arousal, orgasm,14,15 and pleasure3

are present in women with FGM.6,12e14

Women without FGM reported higher scores for sexual
function and desire. Women with FGM did not score lower on
FSFI sub-scores for orgasm, desire, and satisfaction or on the
QIC but did report more dyspareunia.

As expected, women with FGM had smaller glans and clitoral
body and smaller clitoral and bulbar volumes than uncut
women; however, the differences were not significant. Only
total volume of the clitoris plus bulbs was slightly significantly
smaller in women with FGM. Nonetheless, a larger total
volume did not correlate with higher FSFI and SDI scores in
women with FGM in contrast to uncut women in whom larger
total volumes correlated with higher scores on the question-
naires. The clitoris is often considered by women with FGM as
a masculine, impure organ. Its excision is believed to render
women more feminine. Hence, a smaller clitoris could be
associated with an improved perception of the genitals and
gender identity in some women, resulting in better sexual
function. However, no correlation was found between clitoral
body length measurement and QIC scores. Other factors might
have influenced the results, such as ethnic, sociocultural, and
religious differences together with life experiences (including
migration and other past traumatic events that are not related to
FGM), which are not measurable by the questionnaires used.
Evidence on racial anatomic differences regarding female geni-
talia or on physiologic variations of the size of the clitoris and
bulbs is lacking. For instance, it is unknown whether African
women have a significantly longer clitoris than other racial
groups. If this was the case, despite the ritual cutting, their
measurements might be similar to those in the control group of
women coming mainly from Europe. Future research could



Table 3. Sociodemographic Characteristics and Questionnaire Scores for Sample

Variable
Total sample
(N ¼ 30), n (%)

Women with FGM
(n ¼ 15), n (%)

Women without
FGM (n ¼ 15), n (%) P value

Origin —

South America 2 (6.7) — 2 (13.3)
Europe 12 (40) — 12 (80)
Africa 16 (53.3) 15 (100) 1 (6.7)

East 9 (30) 9 (60) —

Eritrea 7 (23.3) 7 (46.7) —

Somalia 2 (6.7) 2 (13.3) —

West 7 (23.3) 6 (40) —

Ivory Coast 3 (10) 3 (20) —

Guiney 1 (3.3) 1 (6.7) —

Burkina Faso 1 (3.3) 1 (6.7) —

Mali 1 (3.3) 1 (6.7) —

Senegal 1 (3.3) — 1 (6.7)
Husband’s origin <.01

Europe 10 (33.3) 2 (13.3) 8 (53.3)
Africa 11 (36.7) 10 (66.7) 1 (6.7)
Missing data 9 (30) 3 (20) 6 (40)

Marital status .14
Married 14 (46.7) 9 (60) 5 (33.3)
In a relationship 14 (46.7) 6 (40) 8 (53.3)
Divorced, in new relationship 2 (6.7) — 2 (13.3)

Religion .01
Christian 15 (50) 6 (40) 9 (60)
Muslim 10 (33.3) 9 (60) 1 (33.3)
Other 5 (16.7) — 5 (6.7)

Education .15
Compulsory school 7 (23.3) 5 (6.7) 2 (13.3)
Training school 12 (40) 9 (60) 3 (20)
Graduate school 11 (36.7) 1 (33.3) 10 (66.7)

Age at first sexual intercourse .50
Mean (SD) 18.54 (2.68) 19.07 (5.49) 18 (6.90)
MD 2 1 1

Age at first masturbation .82
Mean (SD) 15.58 (4.11) 16 (1.41) 15.5 (7.92)
MD 18 13 5

SDI total* 46.83 (15.46) 39.40 (9.76) 54.27 (16.79) <.01
SDI dyadic 34.63 (9.13) 31.00 (8.14) 38.27 (8.84) .01
SDI solitary 2.47 (4.70) 0.07 (.26) 4.87 (5.77) <.01

FSFI total* 28.91 (4.09) 27.05 (3.10) 30.78 (4.20) <.01
FSFI desire 3.9 (0.73) 3.80 (0.54) 4.00 (0.90) .34
FSFI arousal 4.75 (0.87) 4.40 (0.68) 5.10 (0.91) <.01
FSFI lubrication 4.97 (0.97) 4.42 (1.01) 5.52 (0.52) <.01
FSFI orgasm 4.91 (1.07) 4.72 (.87) 5.09 (1.23) .04
FSFI satisfaction 5.51 (0.60) 5.41 (0.52) 5.60 (0.68) .20
FSFI pain 4.88 (1.16) 4.29 (1.19) 5.47 (0.79) <.01

QIC* 74.63 (8.34) 73.67 (7.30) 75.60 (9.43) .19

FGM ¼ female genital mutilation; FSFI ¼ Female Sexual Function Index; MD ¼ missing data; QIC ¼ Questionnaire d’Image Corporelle (Body Image
Satisfaction Scale); SD ¼ standard deviation; SDI ¼ Sexual Desire Index.
*Scores are reported as mean (SD).
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study women with and without FGM coming from the same
area to avoid racial, sociocultural, and religious differences that
might affect the results.
The thickness and characteristics of the scar tissue covering the
clitoris also could affect clitoral sensation to touch, pain, or
accessibility to stimulation.18,19
J Sex Med 2016;13:226e237



Table 4. Mean Measurements (Standard Deviations) of the Glans (Width, Axial Plane) and Body of the Clitoris (Length from the Elbow to
the End of the Glans, Sagittal Plane) and Mean Measurements (Standard Deviations) of Volumes of the Clitoris (Body and Crura), Bulbs,
and Clitoris Plus Bulbs

Variable Total sample (N ¼ 30) Women with FGM (n ¼ 15) Women without FGM (n ¼ 15) P value*

Glans (mm) 4.73 (2.30) 4.67 (1.952) 4.80 (2.69) .752
Body of clitoris (mm) 25.27 (6.30) 24.80 (5.70) 25.73 (6.96) .901
Clitoral volume (mm3) 1,327.78 (656.13) 1,312.60 (638.95) 1,342.97 (694.99) .868
Bulbar volume (mm3) 4,927.85 (2,164.90) 4,564.63 (2,126.66) 5,291.07 (2,214.27) .209
Clitoral and bulbar

volume (mm3)
6,042.07 (2,462.69) 5,250.11 (2,303.43) 6,834.03 (2,431.03) .049

FGM ¼ female genital mutilation.
*Differences in measurements between women with and without FGM were assessed with Mann-Whitney U-test.
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Some investigators have studied correlations between the size
of the clitoris, glans, and bulbs and female sexual function in
premenopausal women. However, no conclusions have been
Figure 4. Frontal, lateral, and posterior views of three-dimensional rec
and bulbs in three different participants without female genital mutila

J Sex Med 2016;13:226e237
drawn owing to small samples.23,25,26 Some studies have re-
ported that smaller erectile structures are associated with normal
orgasmic function because of greater innervation density.26 In
onstruction of volumetric magnetic resonance images of the clitoris
tion (FGM). Figure 4 is available in color at www.jsm.jsexmed.org.

http://www.jsm.jsexmed.org


Figure 5. Frontal, lateral, and posterior views of three-dimensional reconstruction of volumetric magnetic resonance images of the clitoris
and bulbs in three women with female genital mutilation (FGM) type II or III involving cutting of the clitoris. The part that has been cut is the
glans of the clitoris. The body, crura, and bulbs are intact. Figure 5 is available in color at www.jsm.jsexmed.org.
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contrast, others have found that a smaller clitoral glans is asso-
ciated with anorgasmia.25 The authors question whether a dif-
ference in clitoral size at a resting or an engorged state can
actually be responsible for differences in sexual sensitivity or
function.

In women with FGM, smaller clitoral glans and body can be
explained by the FGM involving cutting of the glans. However,
the differences of mean measurements of clitoral body length and
glans width between women with and without FGM were small.
The part affected by the cutting seems to be superficial and is a
small proportion of the entire clitoris. To find a statistically
significant difference, a much larger sample would be necessary.
Despite the non-significant differences in measurements, the
three-dimensional MRI reconstructions shown in Figures 3 to 5
and the MR images shown in Figure 6 clearly show that the
region affected by the FGM is the glans.

The reason for the smaller volumes of the bulbs in women
with FGM is unknown. FGM can involve cutting (type II) and
apposition (type III) of the labia (minora or majora).1 In theory,
it could partly involve the bulbs, which are beneath the labia.
However, in the present sample, the bulbs appeared essentially
intact (Figures 3e6).2 To explain their smaller volumes, one
could hypothesize partial post-traumatic atrophy or fibrosis of
the bulbs despite their deep location (eg, after nerve trauma).
Indeed, a hyperintense bulbar T2 signal was observed in only half
the women (8 of 15) with FGM but in all women without FGM.
High T2 signaling could be interpreted as highly cellular or
vascularized tissue. However, one cannot conclude that lower T2
signaling is associated with poorer function. In addition, T2
signaling of the crura and bulbs did not correlate with the
questionnaire scores of the present sample. This aspect could be a
subject of future research.

No differences were found in women with FGM type II vs
type III with respect to volumes of the bulbs, clitoris, and clitoris
plus bulbs or with respect to the T2 signal of the crura and bulbs.
These findings can be explained by the fact that the difference
between FGM types II and III involving cutting of the clitoris
and labia lies only in the apposition of the labia in type III.1

Further research is necessary to explore the consequences of
FGM on sexual function. As presumed by some inves-
tigators,6,12e14 the present study shows that most sexual struc-
tures are preserved and normally developed in women with
FGM. This has an important impact on care, counseling, and
prevention. For sexual dysfunction, women with FGM should be
J Sex Med 2016;13:226e237
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Figure 6. Vulvar appearance of (A) a woman without female genital mutilation (arrow ¼ glans of clitoris) and (B) a woman with female
genital mutilation type IIb (arrow ¼ palpable clitoral stump hidden under the scar). Panel C shows a corresponding sagittal proton density-
weighted fat-saturated magnetic resonance image of the woman without female genital mutilation. Depicted are the clitoral crus (white
arrowhead), bulb (black arrowhead), intact clitoral glans (short black arrow), ultrasound gel in the distal vagina (black spherical mark), and
symphysis pubis (long black arrow). Panel D shows a T2-weighted magnetic resonance image of the woman with female genital mutilation.
The distal part of the clitoral body (white arrows) is covered by the scar.The clitoris is not in direct contact with the ultrasound gel in the distal
vagina (black spherical mark). Also depicted is the symphysis pubis (white arrowheads). Figure 6 is available in color at www.jsm.jsexmed.org.
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treated by adequate medical, psychosexual, or surgical therapy.
The assumption that sexual dysfunction is caused by the total
absence of genital sexual organs should be abandoned. Providing
counseling and correct information on sexual anatomy and
function could improve the sexuality of women with FGM and
their partners who might presume that a clitoris is no longer
present to create sexual stimulation.9,12,18,19 FGM is a deeply
rooted tradition arising from myths related to infidelity and
hyperarousal in uncut women and the belief that removing the
clitoris prevents these behaviors. Sexual education with an
emphasis on female sexual anatomy could be a useful interven-
tion in preventing these practices.

A limitation of this study is the small sample. Nonetheless,
previous studies on clitoral anatomy using MRI have used similar
sample sizes.25 Another limitation is the comparison of women
with and without FGM who were from different ethnicities
and sociocultural backgrounds. Religious and cultural differences
J Sex Med 2016;13:226e237
were evident for masturbation (only two women with FGM
replied to this question). This might contribute to some differ-
ences in sexual function because female masturbation has been
found to improve the ability to achieve orgasm with a partner.30

Differences in the scores of women with FGM were not analyzed
according to their partner’s country of origin because only 2 of
15 women had a European partner. Another limitation is that
MRI was performed in a non-aroused state. Currently, no data
comparing the volume of the clitoris and bulbs at rest and at
an engorged state exist. MR images were read by only one
radiologist. However, as explained in the Methods section, each
measurement was performed three times and the mean value of
the three measurements was recorded.

Strengths of this study include the use of validated ques-
tionnaires, matching by age and parity, and blinding of the
MRI technicians, radiologist, and statistician to the tested
population.

http://www.jsm.jsexmed.org


Table 5. Correlations Between Magnetic Resonance Image Measurements and Questionnaire Scores

Variable Total sample (N ¼ 30) Women with FGM (n ¼ 15) Women without FGM (n ¼ 15)

Glans (mm) correlated with
FSFI desire r ¼ 0.38, P ¼ .04 r ¼ 0.20, P ¼ .48 r ¼ 0.45, P ¼ .09

Body of clitoris (mm) correlated with
FSFI arousal r ¼ 0.19, P ¼ .30 r ¼ �0.21, P ¼ .44 r ¼ 0.56, P ¼ .03
FSFI desire r ¼ 0.16, P ¼ .38 r ¼ �0.43, P ¼ .10 r ¼ 0.54, P ¼ .04
FSFI orgasm r ¼ 0.03, P ¼ .87 r ¼ �0.63, P ¼ .01 r ¼ 0.58, P ¼ .02
FSFI satisfaction r ¼ 0.05, P ¼ .79 r ¼ �0.54, P ¼ .04 r ¼ 0.62, P ¼ .01
FSFI total r ¼ 0.17, P ¼ .37 r ¼ �0.32, P ¼ .24 r ¼ 0.63, P ¼ .01

Volume of bulbs correlated with
SDI total r ¼ 0.49, P < .01 r ¼ 0.20, P ¼ .48 r ¼ 0.66, P < .01
SDI dyadic r ¼ 0.45, P ¼ .01 r ¼ 0.18, P ¼ .52 r ¼ 0.60, P ¼ .02
SDI solitary r ¼ 0.43, P ¼ .02 r ¼ �0.06, P ¼ .83 r ¼ 0.65, P ¼ .01
FSFI arousal r ¼ 0.42, P ¼ .02 r ¼ �0.11, P ¼ .71 r ¼ 0.72, P < .01
FSFI desire r ¼ 0.37, P ¼ .04 r ¼ 0.38, P ¼ .16 r ¼ 0.56, P ¼ .03
FSFI total r ¼ 0.28, P ¼ .13 r ¼ �0.15, P ¼ .59 r ¼ 0.52, P ¼ .05

Volume of clitoris and bulbs correlated with
SDI total r ¼ 0.34, P ¼ .07 r ¼ �0.31, P ¼ .25 r ¼ 0.55, P ¼ .04
SDI solitary r ¼ 0.44, P ¼ .02 r ¼ 0.19, P ¼ .83 r ¼ 0.50, P ¼ .06
FSFI arousal r ¼ 0.46, P ¼ .01 r ¼ �0.06, P ¼ .13 r ¼ 0.83, P < .001
FSFI desire r ¼ 0.24, P ¼ .20 r ¼ �0.15, P ¼ .58 r ¼ 0.62, P ¼ .01
FSFI pain r ¼ 0.17, P ¼ .37 r ¼ �0.60, P ¼ .02 r ¼ 0.55, P ¼ .03
FSFI orgasm r ¼ 0.12, P ¼ .54 r ¼ �0.55, P ¼ .03 r ¼ 0.65, P < .01
FSFI lubrication r ¼ 0.07, P ¼ .71 r ¼ �0.61, P ¼ .02 r ¼ 0.18, P ¼ .53
FSFI total r ¼ 0.20, P ¼ .28 r ¼ �0.76, P < .01 r ¼ 0.64, P ¼ .01

FGM ¼ female genital mutilation; FSFI ¼ Female Sexual Function Index; SDI ¼ Sexual Desire Index.
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Because of the small sample and the ethnic and cultural
differences between the two groups, it is not possible to reach
a clear conclusion on the role of an intact or modified clitoral
anatomy in the sexual function of women. Further studies
should investigate the role of genital anatomy, compensatory
mechanisms, and additional factors including body image,
culture, and relationship that might override anatomic damage
in the subjective experience of women. For example, young
women with FGM who grow up in Western countries where
they are exposed to negative messages on female identity,
sexuality, and genital beauty after FGM report more sexual
dysfunction than older cut migrant women who have grown
up in Africa.16 Such studies could help clarify the real
anatomic benefits of clitoral reconstruction after FGM and the
results could be extended to other kinds of traumatic or sur-
gical damages of the clitoris.

CONCLUSION

Women’s sexual function is multifactorial and depends
on more than the genitals. FGM can physically and psycho-
logically affect the sexuality of women3,4 and should be
abolished.1 In women already living with FGM, most erectile
organs responsible for sexual function are present beneath scar
tissue. The widespread but incorrect notion that women with
FGM no longer have a clitoris should be revised, as should the
WHO classification stating that the clitoris is totally removed
in FGM. Women with FGM who experience sexual
dysfunction should be counseled and treated appropriately
regardless of whether FGM was the cause. Safe and effective
medical, psychosexual, and surgical treatments should be
studied further. In future research, available questionnaires
could be tested and validated in uncut and cut women from
different cultural backgrounds.
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