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INTRODUCTION
Worldwide, more than 200 million girls and women 

are estimated to have undergone female genital mutilation 
(FGM).1 It has been shown that women with FGM show a 
higher prevalence of severe depression,2,3 dyspareunia, and 
impaired sexual function,4,5 compared with women without 
FGM. Therefore, emphasis has been placed on the value 

of health education, counseling, and psychosexual care 
of FGM victims.4,6,7 However, depending on the patients’ 
functional and aesthetic complaints, they should also be 
informed about the possibility of surgical reconstruction.8 
Although there are obvious benefits of de-infibulation for 
infibulated women,9 there are no clear guidelines regarding 
further reconstruction techniques. Specifically, it has been 
discussed that potentially unharmed structures such as clito-
ral nerves and vessels could be harmed, compromising clito-
ral sensitivity. To date, various surgical techniques, based on 
the elevation of the clitoral body to address sexual function, 
as described by Foldès10 and Thabet,5 have been proposed. 
In this context, neurotizing and molding of the clitoral 
stump,11,12 the transplantation of split thickness skin grafts to 
the vulva,13 and various local flaps have been described.13–18

However, Sharif et al criticize the fact that reconstruc-
tion of the female genitalia, and specifically the clitoris, 
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is promoted as a form of “sexual healing” by some insti-
tutions.19 The authors highlight that the causal relation-
ship between orgasm capacity and resection of parts of 
the clitoris is not well established.20 Additionally, because 
it has been proven that the major part of the clitoris (the 
clitoral body and the crura) remains intact after FGM,4 
the authors state that FGM victims can experience sexual 
desire, arousal, orgasm, and overall sexual satisfaction 
within a normal range,20 arguing that the WHO does not 
recommend clitoral reconstruction (CR).20,21 The Royal 
College of Obstetricians and Gynecologists even states 
that “clitoral reconstruction should not be performed 
since current evidence suggests unacceptable complica-
tion rates without conclusive evidence of benefit.”22 On 
the other hand, Foldès et al report an improvement or 
at least no change in pain and clitoral pleasure in 98% 
of patients undergoing CR.23 Various reports mention an 
overall positive impact of reconstruction.24–26

To showcase the low complication rate and potential 
improvement of sensitivity after CR, we present a study of 
women with FGM who underwent CR and an evaluation 
of the pre- and postoperative clitoral sensitivity using the 
Semmes-Weinstein monofilament (SWM) test.

MATERIALS AND METHODS

Classification
The current WHO classification27 does not allow 

discrimination between patients with or without cli-
toral involvement in type III mutilations. Therefore, 
we used a modified classification scheme.28 (See table, 
Supplemental Digital Content 1, which displays FGM 
classification of the World Health Organization, modi-
fied to allow for adequately staging clitoral involvement 
in type III mutilation and clinical presentation. Women 
with resected clitoral glans were highlighted by adding a 
“c” to the present classification.28 In all remaining type III 
patients without this supplement, an unharmed clitoris 
was detected intraoperatively. “X” corresponds to preop-
erative findings where the extent of clitoral involvement 
could not be verified due to the overlying scar preopera-
tively. The gray rows represent the types of FGM mutila-
tions, that were used as the control group. http://links.
lww.com/PRSGO/D235.) 

Patients
To improve the evaluation of our results, SWM was 

used in all patients who consented to sensitivity assess-
ments as a routine procedure, from November 2018 to 
June 2023. However, some of the patients did not consent 
to the sensitivity assessment at every examination.

In total, 128 patients were included in the study. The 
most frequent countries of origin were Somalia, Gambia, 
and Sudan. Mean age was 28.5 years (demographic infor-
mation is available in Supplemental Table 2). (See table, 
Supplemental Digital Content 2, which displays the mean age 
and origin of the patients. http://links.lww.com/PRSGO/
D236.) They presented on their own initiative or were 
referred by nongovernmental organizations or health-care 

providers. All pre- and postoperative care was carried out in 
a single center. Surgery was performed on 84 patients by the 
same surgeon. The control group included assessments of 
patients with a visibly unharmed clitoris (type Ia/IIa, n = 20; 
Supplemental Table 1, http://links.lww.com/PRSGO/
D235), representing the normal range of clitoral sensitivity. 
Five of the eight patients with FGM type IIa were operated 
on despite their clitoris not being lacerated or addressed 
during surgery, mainly for inclusion cysts. Patients with previ-
ously resected clitoral glans were reconstructed according to 
Foldès et al23 (n = 49), whereas in patients with an unharmed 
clitoris detected during surgery underneath the overlying 
scar (type IIIa/b/c, n = 28), surgery was limited to a de- 
infibulation procedure (Table 1). Final classification in type 
III was adapted according to the intraoperative findings, 
using a modified classification described previously by the 
authors.28

All data were analyzed retrospectively, evaluating 
medical records. The investigation was performed in 
accordance with the Declaration of Helsinki. The Berlin 
Medical Association ethics committee approved the study 
(Eth-59/20).

Reconstruction Techniques
Clitoral re-elevation was performed, as described 

by Foldès23 and Thabet5, in all patients with previously 
resected clitoral glans. The dissection was extended above 
the palpable clitoris; the clitoral stump was identified 
and dissected superiorly to the upper edge of the elbow 
of the clitoris. The retaining ligament was dissected close 
to the retro-crural fascia. The thin fibers of the ligament, 
extending laterally to the presymphysis fibrous coating 
were bluntly mobilized to enable a tension-free elevation 
toward its new position (Fig. 1A-B). According to Blayney 
et al, this maneuver allows an anteroposterior mobiliza-
tion of up to 3 cm without compromising the neurovas-
cular bundle29,30 (Fig. 1C). The overlying scar tissue was 
resected. The clitoral nerves were visualized without neu-
rolysis. The clitoris was maintained in the new position by 
merging the lateral soft tissue behind it (Fig. 1D). No fur-
ther fixation was used to avoid painful tension or compro-
mising the clitoral nerves. The tip of the clitoris was left to 
epithelialize by secondary intention.

Takeaways
Question: Does clitoral reconstruction improve clitoral 
sensitivity?

Findings: Clitoral elevation was performed without any 
procedure specifically addressing the clitoral nerves. 
Sensitivity was measured using Semmes-Weinstein-
monofilaments. Postoperatively, 95% of female genital 
mutilation patients were able to perceive the same clito-
ral sensitivity as unharmed women. No patient showed a 
decreased sensitivity compared with their preoperative 
findings.

Meaning: Clitoral elevation is safe and effective in restor-
ing sensitivity to the threshold of unharmed women, with-
out additionally addressing clitoral nerves.

http://links.lww.com/PRSGO/D235
http://links.lww.com/PRSGO/D235
http://links.lww.com/PRSGO/D236
http://links.lww.com/PRSGO/D236
http://links.lww.com/PRSGO/D235
http://links.lww.com/PRSGO/D235
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Evaluation of Clitoral Sensitivity
Clitoral sensitivity was evaluated by SWM of the follow-

ing sizes: 2.83, 3.61, 4.31, 4.56, and 6.65. The filaments 
have been widely used for pressure and touch perception, 
and have been found to be a valid tool in the examination 
of the genital region.31,32

The evaluation started with the 2.83 monofilaments 
and continued until the patient was able to perceive the 
monofilament. In the case of a type IIb/III mutilation, 
sensitivity was tested in the midline scar over the palpable 
clitoris. The test was performed the day before surgery 
and at follow-up (87%; mean 79.7 d). On average, SWM 
tests were performed two times per patient (one to four 
times), using the value of the last follow-up for analysis.

Statistics
Wilcoxon tests were used for the comparison of pre- 

and postoperative values, whereas Mann-Whitney tests 
were used for all other statistical analysis. Multiple testing 
corrections were not performed because an exploratory 
data analysis had been conducted. P values were rounded 
off to four significant digits; P values below 0.05 were 
considered statistically significant. All data were analyzed 
with GraphPad Prism 9.0 (GraphPad Software, San Diego, 
Calif.).

RESULTS
All patients were tested at least once. The test was 

performed on 96 patients at initial presentation. Seventy-
three of the 84 patients (87%) who received surgery 
allowed a postoperative assessment. Thirty-two patients 
were assessed postoperatively only, whereas in 41 patients, 
pre- and postoperative sensitivity assessments were per-
formed (Table 1).

Of the 47 patients with either an intact, visible cli-
toris preoperatively (type Ia/IIa) or an intact clitoris 
underneath the infibulating scar who were assessed 
postoperatively (type IIIa/b/c), 44 patients were able 
to perceive the 2.83 monofilament. Therefore, the per-
ception of a 2.83 monofilament was classified as very 
good sensitivity.

Preoperatively, the sensitivity of the area directly above 
the palpable clitoris was assessed among patients without a 
visible clitoris (type Ib, IIb, and III, n = 76). Among them, 
23 patients (30.3%) were able to perceive the 2.83 mono-
filament in the overlying scar, 44 patients (57.9 %) were 
able to perceive the 3.61 monofilament, and 9 (11.8%) 
patients were able to perceive only the 4.31 monofilament.

Postoperatively, the SWM test was performed on 73 
patients; of these, 70 patients (95.9%) were able to per-
ceive the 2.83 monofilament, and three patients (4.1%) 
were able to perceive the 3.61 monofilament. Of the three 
patients who perceived 3.61 filaments postoperatively, two 
patients had a type IIIcc mutilation; the third patient (IIIb 
mutilation) had already perceived 3.61 filaments preop-
eratively. The postoperative sensitivity did not worsen in 
any patient compared with the preoperative findings.

As expected, the preoperative clitoral sensitivity in 
FGM patients with an intact, visible clitoris (n = 20) was 
significantly better (P < 0.0001) compared with that of 
patients with a mutilated clitoris (type Ib and IIb; n = 41). 
The same was found when comparing controls preopera-
tively with both groups of infibulated patients, with and 
without resection of the clitoral glans (type III, n = 35; P < 
0.0001; Fig. 2).

A subgroup analysis was performed for patients in 
whom the SWM-test was performed before and after CR 
(mean follow-up 39.5 d). Patients with a mutilated clito-
ris (type IIb, n = 19) showed a significant improvement in 
clitoral sensitivity after elevation (P = 0.0020), reaching 
sensitivity levels not significantly different from those of 
patients with an intact clitoris (Fig. 3).

Not surprisingly, we found a significant improvement 
in clitoral sensitivity after de-infibulation in the group of 
patients with type III mutilation (n = 22; P = 0.0001; Fig. 4). 
Postoperative results of all patients with type III mutila-
tion did not show a significant difference compared with 
our control group. Both the patients with an intact clitoris 
underneath the infibulating scar (n = 17) and the patients 
with a mutilated and reconstructed clitoris (n = 5) showed 
a postoperative improvement of clitoral sensitivity. The 
comparison of pre- versus postoperative assessments of 
patients with an intact clitoris underneath the infibulating 

Table 1. Distribution of Included Patients

Type n Surgery Total 
Surgery with

Clitoral Elevation 

Sensitivity Tested

Preoperative Postoperative Preoperative + Postoperative 

1a 16 0 NA 16 NA NA
1b 4 0 0 4 NA NA
2a 8 5 NA 4 4 NA
2b 47 37 36 37 29 19
3a 19 19 NA 10 18 9
3b 5 5 NA 4 5 4
3c 4 4 NA 4 4 4
3ac 4 4 3 2 4 2
3bc 5 5 5 3 5 3
3cc 5 5 5 1 4 0
3x 11 0 NA 11 NA NA
Total 128 84 49 96 73 41
Because not all patients accepted the measurements at every time point, the count in the preoperative and postoperative row does not necessarily refer to the same 
patients. The control group is depicted in bold font.
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scar (n = 17) was statistically significant (P = 0.0078), and 
the comparison of pre- versus postoperative assessments of 
patients with a mutilated clitoris underneath the infibulat-
ing scar showed a P value of 0.0625 (Fig. 5).

DISCUSSION
During the past years, the benefits and limitations of 

CR have been subject of debate, with different institutions 
having diverging views21,22,26,33 due to its potential risks 
such as bleeding, postoperative pain, or loss of sensation 
due to damage caused to the clitoral nerves and vessels.

Although some studies have evaluated the long-term 
outcomes such as sexual function,9,25,34–37 an objective and 
standardized analysis of clitoral sensitivity in FGM victims 
after CR is currently lacking.

Because sexual function is influenced by many factors, 
our analysis did not aim to describe the merits of CR in 
improving sexual function. Instead, we focused on evaluat-
ing the clitoral sensitivity after clitoral elevation using the 
standard technique currently used by most surgeons, to 
analyze the potential risk of harming the residual sensory 
function.23

Various techniques to assess clitoral function have 
been used, including vibration, pressure, and stretch sen-
sation. However, the SWM test has been proved to be a 
valid tool in the assessment of the postoperative integrity 
of the nerve structures in the genital region.31,32

We evaluated the clitoral sensitivity in women with an 
intact clitoris compared with patients with a mutilated cli-
toris and infibulated patients, showing significantly better 

Fig. 1. Reconstructive technique. A, Arrow A indicating the (Köbelt angle) “elbow” of clitoral body with attachment 
to the major portion of the suspensory ligament (arrow B). B, Dissection of the ligament down to the retro-crural 
fascia, liberating the body below the fascia while leaving the lateral tissue, containing the neuro-vascular bundle, 
intact. C, After liberation of the body the distance (D) to the entry point of the clitoral nerves (N) is usually still 
more than 1 cm. D, Uniting the lateral soft tissue gives enough stability to maintain the achieved projection.
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sensitivity in women with an intact clitoris compared with 
women with a mutilated clitoris or infibulation before 
reconstruction.

Furthermore, in a subgroup analysis of patients with a 
mutilated clitoris in whom the SWM test was performed 
before and after CR, we have shown a significant improve-
ment in clitoral sensitivity.

Interestingly, Cordeau et al32 showed a mean light-
touch clitoral detection threshold of 2.38 when measuring 
the clitoral sensitivity in 30 healthy women aged between 
18 and 35 years using SWM. In our study, 70 of 73 patients 
(95.9%) showed the same postoperative sensitivity as 
patients with an intact clitoris. Notably, no patient was 
found to experience diminished sensitivity compared with 
her preoperative finding.

The present WHO classification of type III mutilations 
does not allow for discrimination between cases with or 
without clitoral involvement, hampering comparabil-
ity of studies.27 We, therefore, used a modified staging 
by considering the intraoperative finding.15,28 (See table, 
Supplemental Digital Content 1, http://links.lww.com/
PRSGO/D235.) (See table, Supplemental Digital Content 
2, http://links.lww.com/PRSGO/D236.)

Regardless of a mutilated or intact clitoris under-
neath the infibulating scar, preoperative sensitivity was 
found to be significantly lower compared with our con-
trol group. A slightly, though not significantly, better cli-
toral sensitivity was preoperatively found in patients with 
type III mutilation having an intact clitoris compared 

Fig. 2. Preoperative clitoral sensitivity in women with an intact cli-
toris (type Ia/IIa mutilation) compared with patients with a muti-
lated clitoris (type Ib/IIb mutilation) and infibulated patients with a 
nonvisible clitoris (type III mutilation) using the Semmes-Weinstein-
monofilament test. Data presented as median with interquartile 
range. Fig. 3. Clitoral sensitivity in women with a mutilated clitoris (type 

IIb mutilation) before and after CR compared with patients with an 
intact clitoris (controls/patients with type Ia and IIa mutilation). Data 
presented as median with interquartile range.

Fig. 4. Clitoral sensitivity in all patients with type III mutilation 
(patients with intact and mutilated clitoris underneath the infibula-
tion scar) after de-infibulation compared with patients with an intact 
clitoris (controls/patients with type Ia and IIa mutilation). Data pre-
sented as median with interquartile range.

http://links.lww.com/PRSGO/D235
http://links.lww.com/PRSGO/D235
http://links.lww.com/PRSGO/D236
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with patients with a mutilated clitoris underneath the 
infibulating scar (Fig. 5).

Not surprisingly, we have shown that, after de- 
infibulation, the sensitivity of patients with type III  
mutilation with an unharmed clitoris underneath the 
infibulating scar was as good as the clitoral sensitivity of 
our control group. Patients with an intact clitoris under-
neath the infibulating scar and patients with a mutilated 
and reconstructed clitoris both showed postoperative 
improvement in clitoral sensitivity. In the case of an 
overlying scar (type Ib/IIb/III), a direct evaluation of 
the clitoral threshold was not possible, showing a limi-
tation of the assessment method. Even though the sen-
sitivity was tested above the palpable clitoral body, the 
result might be flawed due to potentially testing the sen-
sitivity of the scar rather than of the clitoris. This could 
explain the very good sensitivity in 23 patients who were 
able to perceive the 2.83 monofilament preoperatively. 
However, it can be assumed that these results tend to 
underestimate the resulting pressure reaching the clito-
ris below, suggesting that the difference after elevation 
would be even more obvious.

To improve sensitivity, it has been suggested to trans-
pose the dorsal clitoral nerves into the clitoral tip.12 
However, cadaveric studies have shown that the dorsal 
clitoral nerve divides into two or more on average 0.5- 
3-cm-long cords at a mean distance of 1.0–2.5 cm to the 

tip of the clitoral glans, thus dividing and fanning out 
before reaching its distal end.38–40 These observations 
support our findings, which show that, even though 
the clitoral glans is resected, there are sufficient nerve 
branches to maintain a normal sensitivity of the clito-
ral body. Because a transposition of the dorsal clitoral 
nerves does not conform to the anatomy of the clitoris, 
we decided against it. Dividing the otherwise functional 
nerve also bears the potential risk of neuroma forma-
tion and is not in keeping with contemporary concepts 
of physiological mechanisms of peripheral nerve regen-
eration and neurotisation.41–43 Our results suggest that 
almost all patients could reach the sensitivity thresholds 
of healthy women with an unaffected clitoris. Therefore, 
extending the surgical procedure beyond clitoral eleva-
tion does not seem to be beneficial and bears the risk of 
further damaging the delicate structures (Fig. 6).

With respect to long-term outcomes, Foldès et al23 
found that most patients report an improvement or no 
change in pain (98%) and clitoral pleasure (98%). After 
1 year, they reported that 51% of the patients had experi-
enced orgasms. However, Ouedraogo et al35 did not find a 
significant change in the ability to achieve orgasm before 
and after surgery, which might be explained by the fact 
that the etiology of female orgasmic disorder is multifac-
torial, depending also to a large extent on psychological 
factors. Because most of the clitoris is still intact after 
FGM,4 it is argued that FGM victims can experience a satis-
fying sexual life.20 Nevertheless, Foldès et al23 showed that 
orgasm rates almost tripled. However, in a subgroup anal-
ysis of 53 FGM patients, who reported regular orgasms 
before CR, 12 reported a reduction in orgasms after CR, 
which might lead to the conclusion that CR in patients 
who do not experience orgasmic dysfunction should be 
indicated with care.

In this context, in a meta-analysis, Berg et al9 also 
reported a deterioration of sexual function in 22% of 
the women with FGM who underwent genital reconstruc-
tion. Furthermore, they showed that de-infibulation  
had low social acceptance and that approximately 
one-third of the women were dissatisfied with the new 

Fig. 5. Pre- and postoperative clitoral sensitivity in patients with 
type III mutilation with an intact and mutilated clitoris after de- 
infibulation. Both groups show improvement of sensitivity. Data pre-
sented as median with interquartile range.

Fig. 6. Histologically confirmed neuroma (arrow) with positive Tinel 
sign and neuropathic pain after clitoral nerve dissection and trans-
position under the tunica albuginea at the time of CR. This patient 
was not part of the presented study group. A = clitoral body.
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appearance of their genitalia, thus possibly causing dis-
tress.44 Jordal et al25 demonstrated in a series of struc-
tured interviews that, even though patients expressed 
satisfaction and disappointments following surgery, 
they experienced physical, sexual, and psychosocial 
benefits of the surgery.

The high rate of women not satisfied with their post-
operative results detected in the meta-analysis of Berg et 
al could, however, be reduced by a thorough preopera-
tive multidisciplinary history and clinical examination 
as well as frankness about the achievable results. Most 
authors suggest that ideally, women with FGM should be 
seen by a multidisciplinary team consisting of a surgeon, 
a psychologist-psychotherapist, a sexologist, and a social 
worker, if required, to evaluate the benefit of surgery ver-
sus psychological and sexual counseling.3,6,20,25

This is of importance because impaired sexual func-
tion in FGM victims4,5 is not always a consequence of FGM, 
and is often related to psychological comorbidities caused 
or triggered by rape, war, or forced marriage.3,20

A limitation of the study is the limited number of 
patients in some of the subgroups. However, although 
CR has often been criticized due to its potential compli-
cations such as bleeding or loss of sensation,45 we were 
able to prove that almost all our patients showed clitoral 
sensitivity equal to unharmed women, even without spe-
cifically addressing the clitoral nerves. Clitoral sensitivity 
is an important aspect but not the only parameter assess-
ing sexual function, although being an essential part of 
female sexuality. Nevertheless, in our opinion, the remain-
ing nerve functions maintain the clitoral sensitivity.

Another limitation of the preoperative sensory assess-
ment in the subgroup of type III mutilations is the per-
ceptible threshold measured on the scar directly above 
the palpable clitoris, instead of the clitoris itself. But, even 
though a potential flaw, the result will rather underesti-
mate the required pressure to trigger the clitoris. However, 
we present the first objective assessment of clitoral sensi-
tivity after reconstruction in a large cohort, including a 
control group.

Thus, although it is obvious that our study will not 
refute all objections, our results show overall positive 
results after CR. To reach a final conclusion regarding 
the benefits and harms of CR, further studies focusing on 
women’s satisfaction with genital appearance and sexual 
function after different reconstruction techniques are 
required.

CONCLUSIONS
Clitoral sensitivity improves significantly after 

CR in patients with type IIb mutilation and after de- 
infibulation in patients with type III mutilation. 
Postoperatively, 95.9% of the patients showed the same 
sensitivity as patients with an intact clitoris. No patient 
reported a reduced sensitivity after the procedure com-
pared with the preoperative finding. Therefore, our 
study supports the argument that CR without addition-
ally addressing clitoral nerves offers sufficient improve-
ment of objective clitoral sensitivity.

Careful patient selection by a multidisciplinary team 
is advisable. Even though clitoral re-elevation was found 
to be a safe procedure with marked improvement in 
the perceived sensitivity, some women with FGM might 
benefit more from psychosexual counseling than from 
surgery.
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