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Abstract: Background: There is need for data on long-term patient outcomes following feminizing genitoplasty (FG) in
females with congenital adrenal hyperplasia (CAH). We aim to describe postoperative and longitudinal psychosocial,
endocrine, gynecologic, and urologic outcomes. Methods: We performed a retrospective review of past 20 years looking at
females with CAH status post FG. Patients without follow-up were excluded. We captured demographic data, intraoperative
details, 30-day complication rates, and longitudinal outcomes. Results: Twenty patients met inclusion criteria. Prader scores
ranged from 3-5. Median age at surgery was 1.0 year (IQR 0.6, 1.3). Median follow-up was 4.5 years (IQR 0.7, 9.6). Genetic
testing was performed in 15/20 and all had causative variants in the CYP21A2 gene. Thirty-day surgical complications
occurred in 5/20 patients (Clavien I-IIIb). All patients over 3 years were toilet trained, with only 1 patient requiring surgery for
urinary incontinence. In post-pubertal patients, 5/6 had vaginal stenosis at median age 17.8 years (IQR 14.9, 21.1). Four
patients received treatment for behavioral/psychiatric diagnoses. No patient had gender dysphoria. Conclusion: FG is safe as
demonstrated by our low major complication rate. Our experience highlights the value of multidisciplinary care through
adolescence and young adulthood to support long-term medical and psychosocial outcomes in females with CAH.
Keywords: Congenital Adrenal Hyperplasia, Feminizing Genitoplasty, Surgical Outcomes, Urinary Incontinence,
Vaginal Stenosis

1. Introduction
Ambiguous genitalia occurs when anatomic, gonadal
and/or chromosomal sex are in disagreement; it has been
shown to occur in 1 in 1,000-4,500 live births [1]. Congenital
adrenal hyperplasia (CAH), the most common cause of
ambiguous genitalia in the newborn female, is due to
deficiencies in the enzymes responsible for cortisol synthesis.

The most common deficiency occurs with 21-hydroxylase
and can be further classified as 1) salt-wasting 2) simple
virilizing or 3) nonclassic forms [2]. In 46, XX females with
CAH, a spectrum of virilization of the external genitalia
occurs in relation to the amount and timing of androgen
exposure, with formation of typical proximal vagina, uterus,
fallopian tubes, and ovaries [1, 2]. The traditional approach
to these patients was to perform feminizing genitoplasty in
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the first 3-6 months of life to form a separate urethral and
vaginal opening from the urogenital sinus and to decrease the
size of the clitoris, with the thought that this would minimize
the functional and psychological impact on the child [2, 3].
Recently, some have recommended delaying or avoiding
surgery until age of patient consent [3]. Given the complex
anatomic considerations and multifactorial nature of
psychosexual development, the contemporary approach
involves multidisciplinary teams with focus on both parents
and patients with shared decision-making [1, 4, 5].
Limited data in the literature is available for long-term
patient outcomes following feminizing genitoplasty in female
patients with CAH [5]. In this study, we plan to describe
urological,
gynecological,
endocrine,
genetic
and
psychosocial long-term outcomes in this patient population at
a single tertiary center. Our secondary aim is to describe
postoperative complications within this cohort and identify
risk factors for these. We hypothesize that early feminizing
genitoplasty is safe in females with CAH.

2. Methods
We obtained IRB approval at our institution. We
retrospectively reviewed our institutional database from January
1999 through January 2019. We identified females with
diagnosis of CAH based on ICD codes (ICD 10 – E25.0; ICD 9
– 255.2; ICD 8 – 255, 255.0, 255.9, 758, 758.1, 758.8, 758.9)
who underwent surgical genitourinary reconstruction. Inclusion
criteria were diagnosis of CAH, female patient, and undergoing
feminizing genitoplasty at our institution. Patients with no
operative data or minimum of 30-day follow-up data were
excluded. Data was housed in REDCap electronic database.
Demographic information, preoperative evaluations,
intraoperative measurements, postoperative follow-up, and
long-term outcomes were obtained from the electronic
medical record. The operative reports, including nursing and
anesthesia documentation, were reviewed for each case. We
collected postoperative complications within a 30-day period
by reviewing the chart for discharge documentation,
emergency room visits, readmission notes, and clinic followup. We further defined any 30-day surgical complications
based on the Clavien-Dindo classification system [6].
Descriptive statistics were employed to measure median and
interquartile ranges (IQR) where appropriate.
Length of follow-up was calculated from date of surgery to
last follow-up with our multidisciplinary clinic or an individual
associated clinic (urology, gynecology, behavioral medicine,
endocrinology, and genetics). From the respective subspecialty visits, we were able to glean information on longterm endocrine, urinary, vaginal and psychosocial outcomes.
We recorded patient’s involvement in our multidisciplinary
clinic and what services were involved in preoperative and
postoperative assessment based on specialty.
Urinary incontinence was defined by the International
Children’s Continence Society (ICCS) 2014 definition.
Reported symptoms were broken down as continuous or
intermittent in nature. Intermittent could be either daytime

and/or nighttime [7]. We only assessed for incontinence in
children >3 years-old based on their age-appropriateness to
achieve toilet training. Recurrent urinary tract infections were
defined by the common definition of two distinct
documented infections in a six-month period or three in one
year [8]. For purposes of this review, this was described in
the medical record, either by direct access to the urine culture
result or mention of urinary tract infection in the clinic notes.
Vaginal stenosis was reported based on the need for
dilation, surgery and/or symptomatic presentation. Vaginal
stenosis was defined as severe in those requiring
vaginorrhaphy or mild in those that could be managed with
vaginal dilation alone. We looked at the proportion of vaginal
stenosis in the entire cohort, but also separately in patients
who had achieved menarche or were post-pubertal.
Axis I disorders were made based on diagnostic criteria
listed in the DSM-IV. Behavioral issues, not diagnosable as an
Axis I disorder, were also gleaned from the medical record.

3. Results
Twenty-seven patients were identified. Seven patients
were excluded because of missing intraoperative reports,
having undergone initial feminizing genitoplasty at another
institution, or missing the required minimum length of
follow-up. Median age at surgery was 1.0 year (IQR 0.6, 1.3)
with a median follow-up of 4.5 years (IQR 0.7, 9.6).
Eighteen of the 20 patients were evaluated by a
multidisciplinary care team, which included all patients seen
in the past 10 years. The majority of patients were nonHispanic white (13/20). The remainder were non-Hispanic
black (1/20), Hispanic (5/20), or Asian (1/20). Educational
level at last follow-up included non-school aged children
(8/20), elementary (5/20), middle school (1/20), high school
(5/20), and was not recorded in the remaining patient (1/20).
Nineteen (95%) patients were diagnosed with classic 21hydroxylase deficiency and the subtype was not recorded in
one patient. Parent (s) of 16 of 20 (80%) children received
genetic counseling, which included all families seen in the
past 10 years. Genetic testing was performed in 16 of 20
(80%) patients and all had causative variants in the
CYP21A2 gene identified. The remaining 4 (20%) did not
undergo genetic testing because of parental decline or were
evaluated more than a decade ago without the benefit of the
multidisciplinary clinic.
Sixteen of the 20 patients had separate pre-operative visits
with the surgeon prior to undergoing feminizing genitoplasty
– this was the standard for the past 10 years with 100% of
patients in this timeframe. Six (30%) patients underwent
separate exam under anesthesia (EUA) prior to surgery. All
patients had Prader scores ranging from 3 to 5 with a median
Prader score of 4 (IQR 3, 4) – this was directly mentioned in
12 patients on the physical exam findings. The urogenital
confluence was recorded in 15 patients with a median length
of 1.5 cm (IQR 1.0, 2.0). It was described as “low” in one
additional patient. See Table 1 for additional intraoperative
characteristics.
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Table 1. Patient Characteristics.

Age at Surgery (years)
Follow-up (years)
Prader Score (*n=12)
Urogenital Confluence (cm) (*n=15)
Urethral Length (cm) (*n=8)
Vaginal Length (cm) (*n=3)
Stretched Clitoral Length (cm) (*n=14)

Median
1.0
4.5
4.0
1.5
2.0
3.0
2.8

Interquartile range (IQR)
0.6-1.3
0.7-9.6
3.0-4.0
1.0-2.0
2.0-3.2
--2.0-3.5

*n (total number of patients this was recorded in).

The majority of cases were performed in the past 10 years
(n=15, 75%). Clitoroplasty was performed in 17 (85%), with
16 specifically stating a nerve-sparing operation. Labioplasty
was performed in 15 (75%). Vaginoplasty was performed in
18 (90%): cut-back (n=1) and flap vaginoplasty (n=17).
Partial urogenital mobilization was performed in 5 patients
(25%). No patient had total urogenital mobilization. See
Table 2 for thirty-day surgical complications. These occurred
in 5 (25%) patients with only one requiring readmission and
return to the operating room for surgical site infection (SSI)
and wound separation (Clavien IIIb). Three (15%) other
patients experienced a combination of SSI and urinary tract
infection (UTI) (Clavien II). The remaining patient had
superficial skin separation (Clavien I).

(n=2). Two patients had reassuring urodynamic studies with
normal compliance, capacity and end-filling pressures and no
demonstrated leak. Both had associated obesity and
dysfunctional voiding that were managed with behavioral
therapy alone. All but one have had resolution of urinary
incontinence at last follow-up. See Table 3.

Table 2. Patient Outcomes.
Outcomes
Genetic
Genetic Counseling
Genetic Testing
Surgical 30-Day Complications
Clavien I
Clavien II
Clavien IIIb
Endocrine
Perioperative Adrenal Crisis
Psychosocial
Behavioral Issues
Axis 1 Diagnosis
Gender Dysphoria
Substance Abuse

n/N (%)
16/20 (80%)
15/20 (75%)
1/20 (5%)
3/20 (15%)
1/20 (5%)
0/20 (0%)
1/20 (5%)
3/20 (15%)
0/20 (0%)
2/20 (10%)

No patient suffered a perioperative adrenal crisis.
Endocrine was consulted perioperatively for cases at our
institution. Stress dose steroids were provided in the
operating room to 16 (80%) patients. Perioperative
antibiotics were provided to 18 (90%) patients. Six (30%)
patients had reached menarche, four (67%) of whom reported
irregular menses that were managed with oral contraceptives.
Additional endocrine outcomes are listed in Figure 1 and
reflect the level of endocrine control at last follow-up.
Two (10%) patients had recurrent urinary tract infections.
All patients over 3 years-old achieved toilet training (n=16).
Urinary incontinence was reported in 3 (19%) patients –
symptoms were not mutually exclusive and were broken
down into continuous (n=2), daytime (n=2) and enuresis

Figure 1. Endocrine Outcomes.

No patient required clean intermittent catheterization or
anticholinergic use. The one patient who required surgery for
urinary incontinence had concomitant vaginal stenosis and
obesity. She was Prader 5 on initial exam with a high
urogenital confluence and underwent a flap vaginoplasty at 5
months of age. Several years after her initial feminizing
genitoplasty, she had an exam under anesthesia and was
found to have an extremely hypospadiac urethra with florid
leakage of urine and a separate vaginal orifice. She
underwent buccal mucosa onlay vaginoplasty as well as
urethroplasty to elongate the urethra by using the anterior
vaginal wall mucosa. At last follow-up, she self-dilates her
vagina without pain and no longer has urinary incontinence.
Overall, vaginal stenosis was seen in 5 of 20 (25%) patients,
with all cases presenting in post-pubertal patients. Of the 6
post-pubertal patients, 1 reported ability to use tampons, and 3
reported being sexually active. Of the 5 patients with vaginal
stenosis, median age at diagnosis was 17.8 years (IQR 14.921.1). Two patients required vaginorrhaphy with buccal grafts
(one of these included the patient described above in the
urinary incontinence outcomes). One patient was planned at
last follow-up to undergo vaginorrhaphy at the adult hospital.
The remaining 2 patients were managed with self-vaginal
dilation. Urethral length measured in the operating room was a
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median of 3 cm (IQR 2.8, 3.0). At last follow-up, all, except
the one pending surgery at the outside hospital, were managed
successfully with the optimal intervention (surgery or dilation).
See Table 3.
Table 3. Urinary and Vaginal Outcomes.
Outcome
Urinary Outcomes
Toilet Trained
Incontinence (Any)
Surgery for Incontinence
Continent (at Last Follow-up)
Recurrent UTIs
Clean Intermittent Catheterization
Urinary diversion
Vaginal Outcomes
Vaginal Stenosis (All Patients)
Severe (Requiring Vaginorraphy)
Mild (Self-Vaginal Dilation)
Vaginal Stenosis (Post-pubertal)
Severe (Requiring Vaginorraphy)
Mild (Self-Vaginal Dilation)
Vaginal Stenosis (at Last Follow-up)
Sexually Active
Obstructed Menses

n/N (%)
16/16 (100%)*
3/16 (19%)*
1/16 (6%)*
15/16 (94%)*
2/20 (10%)
0/20 (0%)
0/20 (0%)
5/20 (25%)
3/20 (15%)
2/20 (10%)
5/6 (83%)**
3/6 (50%)**
2/6 (33%)**
1/6 (17%)**
3/6 (50%)
0/6 (0%)

*continence outcomes reported in patients >3 years (n=16).
**vaginal outcomes reported in post-pubertal patients (n=6).

Twelve (60%) patients had a dedicated follow-up visit with
a behavioral therapist. Four (20%) patients had behavioral
issues identified and of these patients, 3 went on to have Axis
1 psychiatric diagnoses – depressive disorder NOS (n=2) and
adjustment disorder (n=1). Behavioral issues included
school-related difficulties, childhood aggression, and suicidal
ideation. The 2 patients with depressive disorder also had
history of substance abuse. No patient reported gender
dysphoria at last follow-up. Differences in sexual attraction
were reported in 3 of 20 patients (15%): same-sex attraction
(n=2) and bisexual attraction (n=1).

4. Discussion
There are no randomized controlled trials evaluating the
best age of surgery for feminizing genitoplasty in CAH. Most
available literature involves retrospective reviews [9].
Purported benefits of early surgery include preventing known
issues such as urinary tract infections and hydrocolpos,
minimizing
perceived
stigma,
avoiding
potential
psychological trauma of genital surgery at older ages, and the
positive maternal estrogen effect on the tissues [9, 10].
Known complications following feminizing genitoplasty
include vaginal stenosis, scarring, loss of sexual function,
urinary incontinence, fistula, and diminished clitoral
sensitivity [9].
In our study, the overall 30-day surgical complication rate
was 25%, but the majority (80%) of these were minor
(Clavien I-II). These included urinary tract infection, minor
surgical site infection and wound separation. Only one

patient had a major complication that required takeback to
the operating room for surgical site infection and wound
separation. There were no reported fistulae and no patient
suffered a perioperative adrenal crisis; endocrine was
consulted in the perioperative period at our institution and
appropriate stress dosing was provided in the operating room
for the majority of cases. This data was comparable to the
previous available literature. Dangle et al. performed a
retrospective review to identify surgical complications after
early feminzing genitoplasty. The authors identified 26
patients that were operated on at an average age of 17
months, with average follow-up of 72 months [10]. All
patients underwent single-stage feminizing genitoplasty with
clitoroplasty, labioplasty, and vaginoplasty with either partial
(n=9) or total (n=14) urogenital mobilization. The overall
complication rate was 27% - including dysuria,
dehiscence/wound separation, and UTI – with only 7.6%
requiring surgical revision with subsequent Clavien IIIb
grade [10].
In this study, all 16 patients who were older than 3 years of
age were able to be toilet trained. There was a high rate of
urinary incontinence (19%) in this cohort which was
managed conservatively, except for in one (6%). This patient,
who required surgery, had highly virilized external genitalia
with a high urogenital confluence, and underwent flap
vaginoplasty as an infant which did not alleviate the reflux of
urine into the vagina. Only one (6%) of the patients remains
symptomatic. This patient has a high BMI with evidence of
vaginal voiding, and she has since embarked on behavioral
techniques to help control this.
Stites et al. performed a retrospective review looking at
urinary outcomes following vaginoplasty in CAH [11].
Twenty-four patients were identified, median age of surgery
was 8 months, with a follow-up of 6 years, with only 62.5%
achieving potty training without issue [11]. Dangle et al.
found that urinary continence was attained in all (100%)
toilet-trained girls [10]. In our study, all but one patient were
dry at the time of last follow-up (94%). This highlights that
there exists high success with treatment of urinary
incontinence in these patients.
Vaginal outcomes were reported in our 6 post-pubertal
patients. There was a high rate of vaginal stenosis within this
group, with 50% having severe vaginal stenosis and 33%
having mild vaginal stenosis. Of the patients that underwent
surgery or self-vaginal dilation, all did well with selected
management. When taken into context of the entire cohort,
only 3/20 (15%) had severe stenosis, as there were no reports
of early vaginal stenosis. One patient reported tampon use
(17%) and 3 patients reported sexual activity (50%). Our
study did not address adult outcomes, so reproductive
measures and additional sexual functioning outcomes were
not assessed.
In 2018, Almasri et al. performed a systematic review and
meta-analysis as part of guideline development [12]. The
authors summarized 29 observational studies, the majority
were retrospective and not comparative, which included
1,178 patients who underwent feminizing genitoplasty. There
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was high level of heterogeneity. The mean age at surgery was
2.7 years with average follow-up of 10.3 years. The most
common complication reported was vaginal stenosis in 27%
(spanning 14 of the articles). Other complications were
reported with less frequency: 6% UTI, 4% urinary
incontinence and 2% fistulae [12].
In our study no patients reported gender dysphoria.
Existing literature has shown increased differences in sexual
attraction among women with CAH [13], and this was
reported in 3 (15%) of the patients in our study. Of the four
patients who had psychiatric or behavioral issues, three of
them had same sex or bisexual attraction. Two of the patients
who had depression, also had a history of substance abuse.
Previous work describes good psychosocial outcomes in
females with CAH with adjustment similar to the general
population [14]. The expectation is for only a transient
adjustment process as seen with other children with chronic
illnesses; however, this was restricted to girls with early
initiation of appropriate medical management [14]. These
findings highlights the importance of close follow-up,
multidisciplinary care, and an inclusive environment for
patients to discuss sensitive topics.
Almasri et al. reviewed sexual outcomes in adult women,
and despite 88.5% being sexually active, the mean Female
Sexual Function Index (FSFI) score indicated sexual
dysfunction with most women reporting some level of
impairment [12]. Additionally, 88.7% patients reported
female gender identity and 76.2% had heterosexual
orientation. Strengths of this study included a rigorous design,
summarizing the available outcomes on sexual health, but
with obvious limitations of the inherent heterogeneous
population and low quality evidence of the individual studies
[12].
There has been a recent update with the 2018 CAH
Guidelines that were created in conjunction with a patient
advocacy group, focusing on a comprehensive care model
[9]. There has been a shift in our institution towards all
patients being seen in a multidisciplinary clinic setting and
the majority of cases of feminizing genitoplasty being
performed in the past 10 years.
Limitations to our study include the retrospective nature
and small patient population. When performing this chart
review, we were unable to capture all desired data points and
this became increasingly more difficult for cases that took
place more than 10 years ago. In addition, we may be
underestimating the true incidence of vaginal and psychiatric
outcomes, as patients transitioning out of our pediatric
institution may be lost to follow-up. In the past, not every
patient was reflexively seen by the behavioral therapist, but
this is a mandatory part of our evaluation now. Another
limitation was that the majority of patients were under 2
years-old at age of surgery, so there are no comparisons
available for those that chose late surgery. Finally, most of
our patients are pre-pubertal, thus limiting report of longterm post-pubertal outcomes.
Strengths in our study include the robust multidisciplinary
team exposure at our institution that is able to capture the
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genetic, endocrine, behavioral, vaginal and urinary outcomes
in CAH patients. The detailed genetic and endocrine
experience currently employed is key in providing families
and patients with genetic counseling and optimal medical
management of the underlying disease. The support provided
from behavioral medicine is paramount to the functioning of
these children, adolescents and families, and can help
towards identifying those at risk. Additionally, these
outcomes can be used to provide families with counseling
material when presenting for care.

5. Conclusion
Our data supports excellent urological, gynecological,
endocrine, genetic and psychosocial long-term outcomes
when patients are cared for in a multidisciplinary team that
can satisfactorily address expected outcomes. Feminizing
genitoplasty is safe as evidenced by our low major
complication rates. However, an overall 25% complication
rate is noteworthy and continued follow-up is needed to help
manage
expected
outcomes:
vaginal
stenosis,
psychiatric/behavioral issues, and urinary incontinence.
Long-term multidisciplinary follow-up, especially in
adolescence, is critical for these patients. With our current
model in place, we have been able to successfully manage
these outcomes. Future directions include continued longterm follow-up and comparing outcomes to patients who
choose not to undergo feminizing genitoplasty.

6. Recommendations
We recommend that patients with CAH be seen at
comprehensive care centers to promote optimal outcomes.
This will allow for optimal endocrine control, close followup with a behavioral medicine, appropriate counseling of
families with female newborns with CAH, correct choice of
surgical technique, and expectant versus reactionary
management of known issues for these patients.
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