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Is nerve sparing clitoroplasty really a nerve 
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Abstract 

Background:  Surgery for clitoral reduction has been practised for over half a century. The aim of clitoral surgery is to 
achieve normal clitoral morphology without compromising sexual function. To achieve these purposes, many tech-
niques were developed since Young first reported reduction clitoroplasty in 1937. As the importance of the neurovas-
cular bundle was realized, attempts were made to preserve this structure aiming at preservation of the sensory supply 
to the clitoris to achieve sexual satisfaction.

Methods:  The study was conducted on six patients with congenital adrenal hyperplasia, who were operated upon 
with reduction clitoroplasty with neurovascular bundle preservation as a part of the genital reconstruction; surgery 
was done by single author (first author). Whole surgically removed corporal bodies were processed. Examination of 
the sections was done for the presence of nerve bundles related to the anatomical location of the neurovascular 
bundle using S100 immunohistochemical staining.

Results:  In four cases, the presence of nerve fibers in the removed part of the corpus stained by S100 was high on 
the dorsal surface, with the presence of large nerve fibers (score 3–4), and low on the ventral surface with the pres-
ence of small nerve fibers (score 1). In the other two cases, it was low on both surfaces (score 1).

Conclusion:  Subfacial clitoroplasty technique carries an inevitable risk of nerve injury and should be replaced by the 
subtunical technique.

Level of evidence:  IV. Type of study: case series with no comparison group.

Keywords:  Neurovascular sparing clitoroplasty, Reduction clitoroplasty

© The Author(s) 2020. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://crea-
tivecommons.org/licenses/by/4.0/.

1 � Background
Surgery for clitoral reduction had several milestones in 
its evolution. The aim of clitoral surgery is to achieve nor-
mal clitoral morphology without compromising sexual 
function [1]. Young first reported reduction clitoroplasty 
in 1937, the technique of reduction involved reducing the 
corporal longitudinal dimension, but the glans suffered 
from ischemia and vanished later. Hence, the technique 
of clitorectomy was introduced supported by the theory 
that the clitoris had no function [2].

Patients who had clitorectomy were shown to have 
sexual problems; hence, attempts were restarted to per-
fect a technique of clitoral reduction with preservation of 
the glans clitoris [3]. Lattimer in 1961 described a tech-
nique that preserves glans sensitivity with repositioning 
of the glans in a normal position [4]. Attempts were made 
to preserve this important neural and vascular network. 
Some of these techniques involved dissection of the 
neurovascular bundles off the corpora, but this exposed 
them to possible damage. Hence, in 1982 Rajfer et al. [5] 
suggested a ventral approach to prevent damage to the 
neurovascular bundle.

In 1983, Kogan et al. [6] suggested a technique of subtu-
nical reduction, which allowed adequate reduction with 
no damage to the neurovascular bundles. The functional 
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outcome of all techniques is not perfect. Surgery was also 
associated with sexual difficulties [7, 8]. Clitoral surgery 
is definitely affecting the sensation and orgasm to some 
extent which should be minimized by proper choice of 
surgical technique and refinement of procedures.

In this study, we are evaluating the presence of major 
nerve elements at the anatomical location of the neu-
rovascular bundle over the excised clitoral bodies after 
ventral nerve sparing clitoroplasty as an indication of 
possible sensory loss and future sexual dissatisfaction 
in spite of the proper dissection and preservation of the 
proper surgical plane between the neurovascular struc-
ture and the corporal body.

2 � Methods
The study was conducted on six patients with congeni-
tal adrenal hyperplasia, who were operated upon with 
reduction clitoroplasty with neurovascular bundle pres-
ervation as a part of the genital reconstruction. Children 
presenting to our institution endocrinology and pediatric 
urology units with CAH not previously repaired are cho-
sen and examined consecutively. The study was submit-
ted to and approved by our institution ethics committee.

All cases were surgically performed by a single pediat-
ric urologist (first author). The pathology and immuno-
histochemistry were performed by the single pathologist 
in our study who processed sectioned stained and photo-
graphed the specimen and slides. Surgery utilizing 2.5 X 
magnifying optical loops was done in all cases for proper 
dissection and preservation of the neurovascular bundle.

In all cases, ventral nerve sparing clitoroplasty was per-
formed using the following steps. We start our repair by 
identification of the urogenital sinus and mobilization 
of the urogenital sinus either partially or totally accord-
ing to the confluence of the urogenital sinus, and then, 
complete degloving of the clitoris using a circumcising 
incision and a plane similar to the plane of hypospadias 
between buck’s fascia and the dartos follows.

We start dissection of the neurovascular bundle from 
the 5’o clock position of the corpus under the bucks fas-
cia but over the tunica albuginea lifting off the bundle 
till the route of the corpus clitoris, and then, we control 
the route by a transfixation suture using 4/0 polyglac-
tin suture; then, complete excision of the corpus is per-
formed after marking the dorsal surface and tip of the 
corpus by a 5/0 prolene suture, and then, we fix the glans 
to the underlying route of the corpus using 5/0 polyglac-
tin suture (Figs. 1, 2). We did not do reduction glanulo-
plasty in any of the children. All children were Prader 3 
and more.

Whole surgically removed clitoris was processed, 
fixed in 10% formaldehyde and routinely processed for 
paraffin embedding. Histological sections (4 μm thick) 
were stained with hematoxylin and eosin. Immunohis-
tological staining using S100 stain followed.

For immunohistochemical analysis, we used S100 
(mouse monoclonal antibody, dilution 1:100). The 
expression of S100 by peripheral glial cells seems to be 
a distinctive fact of these cells, whatever their locali-
zation and either myelinated or not. S100 proteins are 
expressed in satellite cells of sensory, sympathetic and 
enteric ganglia and also in supporting cells of the adre-
nal medulla Schwann cells in the nerve trunks and the 
Schwann-related cells of sensory corpuscles. Also, S100 
proteins are expressed in peripheral neurons [9].

Immunostaining was performed using streptavidin–
peroxidase complex method. The immunoreactivity 
of S100 was evaluated according to the intensity and 
percentage of positively stained cells. The percentage 
of positively stained cells was graded as follows: grade 
0, 0–39%; grade 1, 40–69%; grade 2, > 70%. Immu-
nostaining intensity was rated as follows: 0, negative; 
1, weak; and 2, strong. In addition, an Immunoreactive 
score was calculated by the addition of the percentage 
score of positively stained cells and the score of stain-
ing intensity (0–4). Specimens with an Immunoreactive 
score of 0–1 were designated ‘low,’ and those with an 
Immunoreactive score of 2–4 were designated ‘high.’

Fig. 1  The clitoris is fully degloved till the penopubic junction
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3 � Results
Six children with congenital adrenal hyperplasia under-
went single stage clitorovaginoplasty in whom the cor-
pus clitoris was excised with the tunica albuginea intact 
and then stained with hematoxylin and eosin, and then, 
immunohistochemical staining using S100 was per-
formed in all specimens.

The structure of the surgically removed clitoris was 
comparable to normal clitoris histology being com-
posed of two separate corporal bodies with a septum in 
between and enveloped in the tunica albuginea stratum.

In four cases, S100 expression was highly intense on 
the dorsal surface, with the presence of large nerve fib-
ers (score 3–4) and with low intensity on the ventral 
surface with the presence of small nerve fibers (score 
1). In the other two cases, it was low on both surfaces 
(score 1) (Figs. 3, 4, 5). This means that nerve injury in 
this clitoroplasty technique is inevitable.

4 � Discussion
The aim of clitoral surgery is to achieve normal clitoral 
morphology without compromising sexual function. In 
this study, all patients were operated upon by a single 
experienced surgeon considering all the precautions 
to avoid neurovascular bundle damage and grossly the 
neurovascular bundle was preserved in all patients by 

careful dissection in the plane, utilizing fine instru-
ments, using magnifying surgical loops.

We used the ventral approach suggested by Rajfer 
et  al. to prevent damage to the neurovascular bundle 
in all cases in which we started dissection ventrally at 
5’o clock position in the plane between the neurovas-
cular bundle superiorly and the intact tunica albuginea 
inferiorly till the 7’o clock position on the other side 
encircling the corpus and lifting up the neurovascular 

Fig. 2  Full dissection of the neurovascular bundle of the glans clitoris and excision of the body of clitoris after control of the crura of body clitoris

Fig. 3  H&E stained slide showing thick nerve bundles on the dorsal 
surface of one case (×100)
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bundle [5]. Still, in four of six cases (66%) thick nerve 
fibers can be seen on the dorsal aspect of the clitoral 
bodies at the anatomical location of the neurovascular 
bundle imbedded in the fibrous tissue of the clitoris.

Being embedded in the fibrous tissue raises the con-
cern that many penetrating nerves are present even 
inside the corpus under the tunica envelope which 
makes the preservation of the neurovascular bundle 
impossible without resecting a part of the corporal 
bodies with it as described by Kogan et  al. [6] in the 
technique of subtunical reduction. The long-term eval-
uation of operated cases of CAH supports the possibil-
ity of inevitable neural damage with variable degrees of 
functional disabilities.

In another study, Melbourne group in 2007 utilizes 
the subtunical dissection with preservation of the 

neurovascular bundle through the last 30 years of prac-
tising feminizing genitoplasty in children with good 
outcome due to proper preservation of the nerve fibers 
of the glans [1].

Crouch et al. presented their experience after feminiz-
ing genitoplasty in London. They concluded that sensitiv-
ity was decreased in the genital areas where feminizing 
genitoplasty had been done. Surgery was also associated 
with sexual difficulties [7].

Creighton published her article under the title ‘Lon-
don experience’ and concluded that there is very scanty 
evidence of a satisfactory post-pubertal cosmetic or ana-
tomical outcome and it is unacceptable to claim that clit-
oral surgery does not affect sexual function, although the 
magnitude of this effect needs further evaluation [10].

Rieder and Hurwitz in their evaluation of the results 
of childhood feminizing surgery could have a complete 
evaluation in seven patients. Three patients (43%) had 
strong, three (43%) had moderate, and one (14%) had 
no sexual pleasure with clitoral stimulation. Three (43%) 
had strong, two (28%) had mild, and two (28%) had no 
orgasms with clitoral stimulation [8].

Lesma et  al. evaluated the thermal and vibratory sen-
sitivity of the clitoris, together with the psychosexual 
outcome of CAH patients operated upon with Passerini-
Glazel feminizing genitoplasty. Their inclusion criteria 
were adult age and penetrative vaginal intercourse. A 
total of 12 patients (10% of their operated CAH cases) 
entered the study. Thermal and vibratory clitoral sensitiv-
ity was significantly decreased in all patients compared to 
healthy controls [11]. Poppas et al. examined the erectile 
tissue removed from 27 female patient with CAH for the 
presence of nerves. In their methodology, they counted 
the nerves outside the tunica albuginea. In four of 27 
patients (15%), no dorsal nerve branches were visualized 
in excised erectile tissue; in another 18 patients (67%), 
ten or fewer nerve branches were found. In patients who 
underwent nerve sparing ventral clitoroplasty, 92% of 
dorsal nerves detected were 90 μm or less. In their study, 
they counted the nerves outside the tunica albuginea; 
still, only four cases (15%) show no dorsal nerve branches 
in the excised specimen [12].

In our study, thick nerve fibers are encountered on the 
dorsum of the clitoris corporal body in four specimens 
and thin nerve fibers in the remaining two specimens. 
This means that even with careful dissection of the neu-
rovascular bundle outside the tunica albuginea under the 
buck’s fascia, still there are nerves being injured and sev-
ered with the transected corpus clitoris.

These are peripheral nerves, whether they regrow again 
or not is unknown, the effect of cutting such nerves on 
the clitoral sensitivity is unknown so, and surgeon has to 
try to preserve such nerves to the maximum and utilize 

Fig. 4  High S100 immunoreactivity in large nerve bundles on the 
dorsal surface (×400)

Fig. 5  S100 immunoreactivity in small nerve bundles on the dorsal 
surface (×400)
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the technique that is more trustable in preserving such 
nerves. Whether the technique of ventral evacuation of 
the clitoris from erectile tissue is the best for preserving 
neurovascular bundle or not, we still have no answer for 
this question, but we are going to shift our surgical clito-
roplasty from the lifting of neurovascular bundle above 
the tunica albuginea to start doing the ventral approach 
of just removing the erectile tissue leaving intact the 
tunica albuginea with all nerves outside the tunica intact.

One of the limitations of our study is that we used S100 
stain which is a nonspecific stain by which we cannot 
distinguish between subtypes of nerve bundles, but we 
expected to deal only with sensory fibers. And also, we 
did not count the nerve fibers present in the specimens 
subjected to the study.

Our study is characterized by the presence of unified 
technique practised by a single surgeon for long time 
even before this study, pathology and staining were done 
by one expert pathologist and all children had congeni-
tal adrenal hyperplasia; however, the number of children 
is small and we need also to examine prospectively all 
specimens taken by subtunical technique of evacuation 
of erectile tissue to be more sure that nerves are being 
truly preserved on utilizing this procedure. This type of 
surgery needs special experience and a good team work 
which is achieved well in our work.

5 � Conclusion
Inevitable nerve damage occurs with the subfacial nerve 
sparing clitoroplasty procedure even with considering 
all the technical precautions. So, we recommended the 
subtunical reduction clitoroplasty which is a technique 
to preserve the intratunical nerves to avoid sexual dis-
satisfaction in the future. Further evaluation of this topic 
with larger number of patients is recommended to obtain 
stronger evidence.
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