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a b s t r a c t
Study Objective: Female adolescents often present to health care pro
viders with concerns about the appearance of their external genitalia.
These patients might experience significant distress about their genital appearance and might request surgery to correct a perceived
abnormality. Accurate descriptions of normal adolescent female genital anatomy are lacking in the literature. The purpose of this study was
to examine a small sample of normal female adolescents to obtain measurements and descriptors of the external genital structures, with a
focus on the size and morphology of the labia minora.
Design, Setting, Participants, Interventions, and Main Outcome Measures: Participants were female adolescent patients, ages 10-19 years, who
underwent routine surgical procedures in the operating room.
Results: Forty-four patients were examined. The mean age was 14.4 years (range 10-19 years). Mean height was 159.6 cm and mean weight
was 60.8 kg. Most were non-Hispanic ethnicity (n 5 32/44; 72%) and were Caucasian race (n 5 38/44; 86%). Right and left labia minora
lengths were different in n 5 19/44 patients (43%). Right and left labia minora widths also differed, in stretched (n 5 20/33; 61%) and
unstretched (n 5 24/44; 55%) labia, with a difference ranging from 1 to 22 mm. There was no correlation between size and shape of labia
minora and patient age, height, weight, or race.
Conclusion: Wide variability exists in female adolescent genital anatomy with no established normal range. This study provides a resource
for physicians who care for adolescent girls, who need normative data to describe female genital anatomy. We propose that the role of
labiaplasty in adolescents should be considered with extreme caution because of the wide range in size and morphology and paucity of
data in this population.
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Introduction

Female adolescent patients often present to primary or
secondary care providers with concerns about the appear-
ance of their external genitalia. These patients might expe-
rience significant distress about their genital appearance and
might request surgery to correct a perceived abnormality. In
recent years, the prevalence of labiaplasty is increasing in
women of all ages.1e3 Driving factors for this increased
concern about genital appearance are not fully understood
but might stem from trends in tight-fitting clothing, genital
grooming, and the availability of vulvar images on the
internet.4 Accurate descriptions of normal female adolescent
genital anatomy are lacking in the current literature,
although some reports exist in the younger pediatric female
and adult female populations.5e7 Furthermore, advertise-
ments promoting female genital cosmetic surgery are
widespread on the internet, contributing to adolescent per-
ceptions of what is normal vulvar anatomy.8 The purpose of
this study was to examine a small sample of normal female
adolescents to obtain measurements and descriptors of the
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external genital structures, with a particular focus on the size
and morphology of the labia minora.
Materials and Methods

This study was conducted prospectively at a single
institution and was approved by the institutional review
board (09-0296) before patient recruitment. The study was
conducted over a 34-month period (December 2014 to
October 2017). Female adolescent patients who underwent
scheduled elective procedures in the operating room were
approached to participate in the study. Study personnel
approached patients ages 10-18 years who presented for
routine gynecology, general surgery, urology, orthopedic
surgery, and gastroenterology procedures.

The medical record was reviewed to obtain demographic
data, current medications, height and weight, and any
medical or surgical history that would preclude them from
participation in the study. Exclusion criteria included pre-
vious or currently scheduled genital surgery, history of
anorectal or genital abnormality, current urethral cathe-
terization, prepubertal patients (Tanner stages 1-2), and any
endocrine disorder with effects on the genitalia. Tanner
staging was assessed intraoperatively, from a genital
perspective only. All parents gave full informed consent and
all adolescents gave separate assent.
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Fig. 1. Illustrations showing measurements collected. (A) clitoral hood length, (B) clitoral diameter, (C) length of labia minora, (D) clitoral hood to urethral orifice, (E) width of labia
minora, and (F) clitoral hood to lower border of pubic symphysis.
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Patients had the option to allow a photograph to be
taken, and gave consent for collection and publication of
any pictures collected. The patients were examined after
induction of anesthesia, either in a frog-leg position or in
stirrups. The examination and measurements were con-
ducted by a small team to reduce interobserver variability
(2 pediatric urology fellows and 2 adolescent gynecology
attendings). Before study induction, the teammet to discuss
and agree upon the exact dimensions to be measured and
anatomical sketches were created, showing the proposed
measurements. The sketches were used at each data
collection to minimize variability between patients. Mea-
surements were obtained using a flexible, paper ruler and
recorded in millimeters. The labia majora were parted to
allow visualization of the vulvar structures. The following
measurements were taken: clitoral hood length, clitoral
diameter, length of labia minora, clitoral hood to urethral
orifice, width (protrusion) of labia minora and clitoral hood
to lower border of pubic symphysis (bony landmark; Fig. 1).
The labial width was measured unstretched at the point of
maximal protrusion and then a gentle stretch was applied
to the mid-aspect of the labia minora to record the maximal
stretched length. Median and ranges were calculated for the
anatomic distances measured. Data on Tanner staging of
genitalia were also collected. Descriptive statistics were
computed to assess the measurements. Pearson coefficient



Table 1
Mean Genital Anatomy Measurements

All patients
(N 5 44)

Tanner 3
(n 5 4; 9.0%)

Tanner 4
(n 5 20; 45.5%)

Tanner 5
(n 5 20; 45.5%)

Clitoral
diameter, mm

3.0 (1-8) 3.5 (2-4) 3.0 (1-6) 3.0 (1.5-8)

Clitoral hood
length, mm

15.0 (3-31) 21.0 (10-28) 17.5 (4-31) 15.0 (3-30)

Labia minora
length, mm

31.0 (10-90) 35.0 (27-90) 34.0 (10-70) 30.0 (10-80)

Labia width
(unstretched),
mm

10.0 (3-70) 11.0 (5-30) 10.5 (3-50) 10.0 (3-70)

Labia width
(stretched),
mm

20.5 (5-62) 20.5 (18-62) 26.5 (7-55) 19.0 (5-51)

Change in width
of labia with
stretch, mm

10.0 (2-35) 11.0 (3-27) 10.5 (2-35) 8.0 (2-30)

Data are presented as median (range).

Fig. 2. Photographs showing observed variation in labia minora morphology (color, size, and shape).Ă
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was used to identify significant correlations with genitalia
measurements and age, weight, height, and Tanner stage.
Statistics were computed using IBM SPSS version 24.

Results

Forty-four patients were studied. No patients in the
study needed to be excluded for Tanner stage less than 3
during the examination. The median age was 14 years
(range 10-19 years). Median height was 160.9 cm (range,
144.0-172.8 cm) and median weight was 57.0 kg (range,
41.6-140.0 kg). Regarding pubertal development, 4 patients
(9.0%) were Tanner 3, 20 patients (45.5%) were Tanner 4,
and 20 patients (45.5%) were Tanner 5. Four patients (9.0%)
were taking estrogen-containing medications. The ethnic
composition was: Hispanic (n 5 10; 22.7%), non-Hispanic
(n 5 32; 72.7%), and unknown (n 5 2; 5%). The race
composition was: African-American (n 5 4; 9.0%), white
(n 5 38; 86.4%), and other (n 5 2).

Right and left labial lengthsweredifferent in19/44patients
(43%, Table 1). Right and left labiaminorawidths also differed,
in stretched (n 5 20/33; 61%) and unstretched (n 5 24/44;
55%) labia. When there was a difference in width between
unstretched right and left labium, this exceeded5mm in6/44
patients (14%),with anoverall range of 1-13mm indifference.
Where there was a difference in width of stretched right and
left labium, this exceeded5mmin11/20 (55%),with anoverall
range of 1-22 mm in difference. Labial lengths were not
correlated with age, weight, height, or Tanner stage.

Labia minora color was varied in n 5 33/44 patients
(75%; with variations in color being noted between the base
of the minorum and the tip and also between left and right
labia, Fig. 2). Labia minora texture was described as kera-
tinized (as opposed to having a smooth, mucous membrane
texture) in 31/44 patients (70%).

Discussion

The aim of this study was to record measurements and
characteristics of normal adolescent female anatomy in
patients with no previous concerns about their anatomy,
with a particular focus on the size and morphology of the
labia minora. In our study, we observed great variability in
the size, symmetry, and morphology of the vulvar struc-
tures. Labia minora measurements did not show any cor-
relation with height, weight, age, or race. Patients taking
estrogen-containing medications did not exhibit any
noticeable difference in size of their genital structures
compared with the rest of the sample population. The
variation in genital anatomy that we observed within this
adolescent population is consistent with previous studies in
adults and younger prepubescent children.5e7

Labiaplasty is defined as a procedure that reduces and
makes the labia minora symmetrical.9 This procedure is
associated with a number of risks including bleeding,
wound dehiscence, pain, infection, scarring of the labial
edges, introital narrowing, and overhanging of the clitoral
hood.10,11 The number of adult patients who seek labial
reduction surgery has shown a huge increase over the past
10-15 years.1e3 Less is known about the prevalence of this
procedure in adolescents. The British Society for Paediatric
and Adolescent Gynaecology published figures stating that
between 2008 and 2012, 266 labial reduction procedures
were performed on girls younger than the age of 14 years.12

Hypertrophy of the labia minora is described as protru-
sion of the labia minora that extends beyond the labia
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majora.13 There are no standard diagnostic criteria for the
diagnosis of labial hypertrophy. In early descriptions of the
condition, Friedrich concluded that labial hypertrophy is
present when the maximal width between the midline and
the lateral free edge of a labium is greater than 5 cm.14

However, other colleagues have suggested that the normal
width of the labia minora should be less than 3-4 cm,15,16

with Rouzier et al suggesting that a distance greater than
4 cm between base and edge to be hypertrophic.15 However,
these varied definitions of labial hypertrophy lack any proper
scientific methodology and suggests a pathology with no
clinical basis. Most adult women have labia that protrude
beyond the labia majora and previously stated abnormal
labial widths have no validity in the scientific literature.

Labial hypertrophy can cause functional symptoms such
as irritation when walking, jogging, cycling, or wearing
tight-fitting clothing. It can interfere with sexual activity, by
causing invagination of the protruding labia, and often in-
terferes with routine engagement in sports.15,17,18 Often-
times, these complaints exist regardless of the numerical
measurement of the patient's labia, challenging the stan-
dard definition created by Friedrich and colleagues.

In addition to functional complaints, if an adolescent
perceives that her appearance is not normal it might cause
emotional problems including embarrassment, anxiety, and
loss of self-esteem.19 Zwier reported that the most common
motivation for women to seek labiaplasty was emotional
discomfort.20 Because emotional distress is often transient,
caution should be exercised when considering a permanent
surgical procedure.

Overall, the motivations behind an adolescent seeking
labiaplasty are varied and understudied. Veal et al reported
that 70.8% of women who seek labiaplasty cited esthetic
reasons as a motivation; however, 62.5% cited functional
reasons.21 Michala et al surveyed 16 adolescent girls who
presented with labial concerns and reported that some of
their sources of information on labial appearance included
internet pictures, and comparison with siblings and their
mother.22 Crouch et al reported that most womenwho seek
labiaplasty have labial measurements that are within
normal limits.1 Because of the multiple sources for adoles-
cents to receive their information, it is imperative that we
understand the motivations behind our patients pursuing
labiaplasty and create standard guidelines to be able to
educate our patients on what is normal.

The current adolescent literature is limited in assessment
of what defines normal labial anatomy. Our study begins the
process of establishing what is normal in the adolescent
population. The results of our study show that there is wide
variability in labial size, color, and texture and is indepen-
dent of chronological age, Tanner staging, race, and exoge-
nous estrogen exposure.

The American College of Obstetricians and Gynecologists
Committee on Adolescent Healthcare opinion statement23

notes that the first step in management of patients who
seek labiaplasty should include education and reassurance.
Part of the educational process involves reassuring patients
on what is normal anatomy. In this study we aim to help
providers establish guidelines for what is normal, and
provide objective evidence regarding the variability in labia
size, color, and texture. Patients should then be offered
reassurance and nonsurgical options when appropriate.
They should also be screened for body dysmorphic disorder.
Finally, only when patients show true functional impair-
ment, have completed pubertal development, and show
emotional maturity to make autonomous decisions that are
free from peer or family pressures, should surgical correc-
tion be considered.

One of the limitations of this study was the small sample
size; female adolescents approached to take part in the
study were sometimes reluctant to give their consent. The
research was also conducted in a single institution with a
limited referral population. Our study population was not
ethnically diverse, a result of the limited study population
who presented for surgical care and those who agreed to
participate in our study. We did not ask the study partici-
pants about their own perceptions of their genital esthetics;
this was not within the confines or aims of our study. Future
studies would be useful to collect information on a larger
sample size, as well as to assess genital size andmorphology
among adolescents who present with some dissatisfaction
in their genital anatomy and factors that influence their
self-perception. A strength of this study is that is it one of
the only studies to assess external genitalia dimensions and
morphology in a select adolescent population.

Conclusions

Wide variability exists in female adolescent genital
anatomy with no established “normal range.” We attemp-
ted to definewhat is normal in this population, and we have
determined that adolescent genital anatomy is wide-
ranging in its size, symmetry, and morphology. This study
provides a resource for physicians who care for adolescent
girls, who need normative data to describe what is “normal”
anatomy to their patients, and who otherwise might only
have the media and peers to turn to for information. We
propose that the role of labiaplasty in adolescents should be
considered with extreme caution because of the wide range
in size andmorphology and paucity of data. As stated by the
American College of Obstetricians and Gynecologists, sur-
gical correction in girls younger than 18 years should be
considered only in those with significant congenital mal-
formations, or persistent symptoms that the physician be-
lieves are caused directly by labial anatomy, or both.23

Future research in this area should involve a larger, multi-
center study to see if our findings are reproducible and to
explore the psychosexual factors that influence these ado-
lescents to seek a medical opinion regarding their genital
esthetics.
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