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Abstract
Background: Labial adhesion (LA) is a total or partial labial 
fusion mostly seen in pre-pubertal children and is rare in 
premenopausal and postmenopausal periods. This review aimed 
to evaluate risk factors for labial fusion and the recurrence rate 
following surgical intervention in postmenopausal women.
Methods: According to PRISMA guidelines, international 
databases including Embase, World Cat, Web of Science, Scopus, 
Dimension, Open  Grey, Cochrane, Google Scholar, and also 
PubMed gateway for PMC and MEDLINE were searched. The 
included studies were in English and published from 1985 until 
December 2023 with the keywords including vulvar diseases, 
agglutination, menopause, postmenopause, and recurrence. 
All studies that evaluated the clinical course and recurrence of 
LAs following surgical treatment in postmenopausal women 
were included. The inclusion criteria were the risk factors of 
LA recurrence rate, and the exclusion criteria were studies with 
missing required data, letters to editors, and conference studies.
Results: Thirty-four case reports were enrolled. In total, 54 
patients were evaluated. The most common risk factors for LA 
included hypoestrogenism, virginity, sexual inactivity, cervical 
cancer, hysterectomy, urinary tract infections, and lichen 
sclerosis. Only one study reported a recurrence of labial fusion 
following surgical intervention in a one-year follow-up.
Conclusion: The most common risk factors for LA were 
hypoestrogenism, virginity, sexual inactivity, cervical cancer, 
hysterectomy, urinary tract infections, and lichen sclerosis. The 
low recurrence rate following surgical release of labial fusion 
has made it an effective and safe method in postmenopausal 
women with negligible medium-term recurrence rates. 
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What’s Known

• Labial adhesion is a disorder identified 
by partial or total fusion of the labia minor. 
In severe forms of postmenopausal 
labial fusion, the labia minor adheres to 
each other at the midline and leaves no 
opening at the level of the introitus. This 
condition may cause pseudo-incontinence 
in women.

What’s New

• For postmenopausal women with 
labial fusion, surgical release of labial 
adhesion can be considered a safe 
and effective therapeutic option with a 
negligible medium-term recurrence rate.
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Introduction

Labial adhesion (LA) is a disorder characterized by complete or 
incomplete fusion of the labia minor. It is also known as vulvar 
synechia or labial agglutination.1 This condition primarily affects 
pre-pubertal girls and is extremely rare in postmenopausal 
women.1, 2 The primary etiology of labial fusion is still unknown. 
However, there is a shred of evidence that low estrogen levels 
and sexual inactivity might play a role.3, 4 LA might occur due 
to congenital anomalies or acquired conditions, and it is most 
usually caused by a combination of estrogen deficiency and 
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chronic inflammation.4, 5 Other complicating 
risk factors include eczema, seborrhea 
dermatitis, sclerosis, local trauma, urinary 
tract infections (UTI), and senile vaginitis.6 
In severe forms of postmenopausal labial 
fusion, the labia minor adheres to each other 
at the midline and leaves no opening at the 
level of the introitus. This condition may 
cause pseudo-incontinence in women.7 LA is 
simply managed by topical steroids in the pre-
pubertal stage. However, in postmenopausal 
women, this approach might not be effective.1 
In these patients, fused labia can be separated 
manually or by surgical intervention.8 Previous 
studies demonstrated that separation of 
fused labia minor through surgery would be 
effective in postmenopausal women. However, 
the labial fusion recurrence rate following 
surgery remained undetermined.3, 5, 9-11  
To our knowledge, this study is the first 
systematic review of postmenopausal LA. The 
present study aimed to review the available 
literature and identify the risk factors for labial 
fusion and recurrence rate following surgical 
intervention in postmenopausal women.

Materials and Methods

Study Design
This systematic review assessed the 

risk factors and recurrence rate for labial 
fusion following surgical management in 
postmenopausal women. The preferred 
reporting item for systematic reviews and meta-
analyses, a PRISMA checklist, was utilized.12 
The primary inquiries of the research were: 
- Which risk factors were the most prevalent?
- How much was the recurrence rate of LA 
following the surgical technique? 
- How much this method could be safe and 
effective for postmenopausal women?

Search Strategy
The electronic search for relevant studies 

was conducted using online databases, such 
as Embase, World Cat, Web of Science, 
Scopus, Dimension, Open Grey, Cochrane, 
Google Scholar, and PubMed (PMC and 
MEDLINE). There were no restrictions 
regarding the place and date of publication, 
and the literature search strategy was 
upgraded up to July 2023. The studies that 
were not published in the English language 
were excluded. Labial fusion, labial adhesion, 
labial synechia, labial agglutination, vulvar 
synechia, vulvar adhesion, vulvar fusion, vulvar 
synechia, menopause, postmenopausal, labial 
separation, and recurrence were used as 

Medical Subject Headings (MeSH) keywords. 
The following is the search strategy 

used in PubMed: (Labial adhesion[Title/
Abstract]) OR (Labial fusion[Title/Abstract]) 
OR (Labial synechia[Title/Abstract])) OR 
(Labial agglutination[Title/Abstract])) OR 
(Vulvar synechia[Title/Abstract])) OR (Vulvar 
adhesion[Title/Abstract])) OR (Vulvar 
fusion[Title/Abstract])) OR (Vulvar synechia[Title/
Abstract])) AND (Menopause[Title/Abstract])) 
OR (Postmenopausal[Title/Abstract])) AND 
(Labial separation[Title/Abstract])) OR (Labial 
surgery[Title/Abstract])) AND (Recurrence[Title/
Abstract]).

Inclusion Criteria
All types of studies that evaluated risk 

factors for LA recurrence rate following surgical 
technique in postmenopausal women were 
included in this review study.

Exclusion Criteria
The exclusion criteria included systematic 

reviews, meta-analyses, duplicate studies, 
studies with missing required data, no full-
text access, letters to editors, and conference 
papers. In addition, studies that assessed the 
child and non-postmenopausal women with 
labial agglutination, medical treatment in the 
management of LA, and studies that did not 
report labial fusion recurrence rate following 
surgery were excluded.

Outcome Measures
The primary outcome was the incidence of 

LA recurrence in postmenopausal women. 

Quality Assessment
All included studies in this systematic review 

were case reports. Thus, no quality assessment 
was conducted. 

Risk of Bias Assessment
None of the reviewed studies were randomized 

controlled trials. There were few studies in the 
field of the study subject. Furthermore, the 
studies’ risk bias was assessed using the 13 
items in the Research Triangle Institute (RTI), 
Evidence-based Practice Center, and Cochrane 
Collaboration’s risk bias assessment tool.

Data Extraction
Two reviewers independently extracted the 

required data using a checklist, which included 
the authors’ names, publication year, sample 
size, age, related factors, frequency of LA 
recurrence, symptoms, and examination findings 
before surgery.
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Results

Our initial search yielded 1026 papers in all 
databases. Due to duplicate studies, 431 
records were removed. After screening the titles 
and abstracts, 221 were eligible for inclusion. 
Following an eligibility assessment, 34 studies in 
the English language from 1985 until 2023 were 
included in the final analysis (figure 1).

The results showed that 34 studies assessed 
the recurrence rate of labial fusion after surgical 
intervention in postmenopausal women. All studies 
were case reports, and most studies reported only 
one case. The largest sample size belonged to a 
study conducted by Mikos and colleagues, with 
seven cases.7 The oldest and youngest patients 
were 92 and 51 years old, respectively. The oldest 
study was conducted in 1985, and the most recent 
study was published in 2023. The follow-up period 
for labial fusion recurrence ranged from 2 weeks 
to 36 months (table 1).

The clinical findings of studied patients 
demonstrated that the most prevalent symptoms for 
LA diagnosis included vulvar pain, dysuria, urinary 

incontinence, urinary retention, UTI, abdominal 
pain, and difficulty voiding. The surgical technique 
methods used for labial separation included blunt, 
sharp, and manual release. The most commonly 
reported etiology for LA were hypoestrogenism, 
virginity, infrequent sexual inactivity, cervical 
cancer, hysterectomy, recurrent UTI, and lichen 
sclerosis. Only one study reported LA recurrence 
following surgical treatment (table 1).

Discussion

LA primarily affects pre-pubertal girls, 
although there are some documented cases 
in postmenopausal women. The prevalence 
of this condition among the elderly is still 
unknown. In infancy, LA often results from local 
inflammation and diaper irritation. However, 
it can also be associated with conditions such 
as adrenogenital syndrome and adrenocortical 
hyperplasia. Additionally, it has been observed 
in postmenopausal women. LA is caused by 
various factors, including hypoestrogenism, 
poor hygiene, eczema, and local trauma.13, 38 

Figure 1: The four-phase PRISMA flow diagram used for reviewing the studies.
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 Table 1: The summary of data from included articles related to labial adhesion in postmenopausal women
Author Publication 

year
Number 
of cases

Age (y) Symptoms Diagnosis 
by physical 
examination

Etiology Treatment The 
follow-up’s 
outcome

Savona‐
Ventura13

1985 2 78 and 82 One had 
vulvar pain 
and difficulty 
with urinat-
ing, the other 
had urinary 
incontinence.

Labial 
adhesion

One unmar-
ried and 
one sexually 
inactive for 
years- both 
had severe 
osteoarthritis 
of the hip 
joint.

Surgical 
separation

No 
recurrence

Imamura 
and 
colleagues14

1998 1 68 Dysuria 
and urinary 
incontinence

Extensive 
labial fusion

NA Surgical 
separation

No recur-
rence at rou-
tine therapy 
follow-up

Saito and 
colleagues15

1998 2 78 and 77 Case 1: 
Difficulty in 
urination and 
vulvitis
Case 2: 
Urinary 
retention

Extensive 
labial fusion

Sexually 
inactive

Surgical 
separation

No recur-
rence at 
18 and 
36-month 
follow-up

Ong and 
colleagues16

1999 1 88 Difficult void-
ing and post-
micturition 
dribbling

Labial fusion Sexually 
inactive

Surgical 
separation

At the 
2-month 
follow-up, 
she had 
some fusion 
that was 
manually 
separated.

Yano and 
colleagues17

2002 1 66 Dysuria and 
perineal 
irritation

Severe labial 
fusion

NA Surgical 
intervention 
using Y-V 
advance-
ment flaps

No recur-
rence at 
1-year-
follow-up

Hatada18 2003 1 71 Vulvar pain 
and abnor-
mal urinary 
flow

Extensive 
labial fusion

Sexually inac-
tive for years

Surgical 
separation

No recur-
rence at 
8-month 
follow-up

Julia and 
colleagues19

2003 1 72 Post-
micturition 
dribbling and 
incontinence

Labial fusion Sexually inac-
tive for years

Surgical 
separation 
by sharp 
dissection

No symp-
toms at 
2-week 
follow-up

Migita and 
colleagues20

2005 2 83 and 63 Difficulty 
urination

Near-total 
labial 
adhesions

NA Surgical 
separation

No recur-
rence at 
12 and 11 
months 
follow-up, 
respectively

Pulvino and 
colleagues21

2008 5 Mean 
age:78

Urinary 
incontinence

Near-total 
occlusion in 
4 patients 
and partial 
occlusion in 
1 patient

NA Surgical 
intervention

Improvement 
in symptoms 
at 2 and 
6 weeks- 
follow-up

Dirim and 
colleagues22

2011 1 73 Recurrent 
UTI and 
urinary 
incontinence

Fused labium 
majora

Sexually inac-
tive for years

Surgical 
separation

No symp-
toms at 
2-weeks 
follow-up

Fakheri and 
colleagues23

2011 1 74 Urinary 
retention

Total
fusion of 
labia

Sexually inac-
tive for years

Surgical 
separation

No symp-
toms at 
3-month 
follow-up

Chang and 
colleagues24

2012 1 63 Emptying 
symptoms

Delayed 
labial 
agglutination

NA Blunt dis-
section 
surgery

No recur-
rence at 
3-month 
follow-up
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Author Publication 
year

Number 
of cases

Age (y) Symptoms Diagnosis 
by physical 
examination

Etiology Treatment The 
follow-up’s 
outcome

Lazarou and 
colleagues25

2013 1 51 Incomplete 
voiding

Complete 
adhesion 
of the labia 
minors

NA Surgical 
separation

No symp-
toms at 
3-month 
follow-up

James and 
colleagues26

2014 1 79 A small 
leakage from 
the introi-
tus during 
urination and 
poor urinary 
control

Severe labial 
agglutination

Sexually 
inactive

Surgical 
treatment

No symp-
toms at 
follow-up

Kaplan and 
colleagues27

2014 2 78 and 65 Case 1: 
Urinary 
incontinence 
and voiding 
difficulty. 
Case 2: 
Voiding dif-
ficulty, poor 
urinary flow, 
and incom-
plete bladder 
emptying

Complete 
labial fusion

One had a 
history of 
Hodgkin’s 
lymphoma, 
hysterectomy, 
cervical can-
cer, and mela-
noma, and the 
other had a 
hysterectomy 
and lichen 
sclerosis

Surgical 
treatment

No recur-
rence at 
1-year 
follow-up

Başaranoğlu 
and 
colleagues28

2016 1 92 Acute renal 
failure

Complete 
labial fusion

Biopsy 
demon-
strated lichen 
sclerosis

Labial 
separation

No recur-
rence at 
3-month 
follow-up

Lu and 
colleagues29

2018 1 83 Urinary 
incontinence

Labial 
agglutination

NA Surgical 
treatment

No recur-
rence at 
3-month 
follow-up

Kumagai 
and 
colleagues30

2018 1 76 An elevated 
accumula-
tion was 
seen in the 
vagina on 
a positron 
emission 
tomography 
scan

Extensive 
labial fusion

Undergoing 
chemora-
diation due to 
esophageal 
cancer

Surgical 
treatment

No recur-
rence at 
3-month 
follow-up

Wyman and 
colleagues2

2018 2 90 and 71 One had uri-
nary incon-
tinence, and 
the other 
had urinary 
leakage 
and voiding 
dysfunction

Complete 
labial fusion

One had 
lichen 
sclerosis

Surgical 
treatment

No recur-
rence at 
12 and 
18-month 
follow-up

Takimoto 
and 
colleagues31

2019 1 86 Dysuria and 
perineal pain

Extensive 
fusion, 
erythema, 
and warmth 
of both labial 
majora

Hysterectomy. 
Lack of inter-
course for a 
long time.

The fusion 
was 
manually 
separated, 
and vulva-
perineal 
flaps were 
used for the 
reconstruc-
tion.

No recur-
rence at 
18-month 
follow-up

Mikos and 
colleagues7

2019 7 mean 
age= 
72.9±12.1

Pseudo-
incontinence

Complete 
labial fusion

All patients 
were sexually 
inactive.

Manual 
or surgi-
cal labial 
separation

No recur-
rence at 
a mean 
2.4-year 
follow-up
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Some studies reported that vulvar dystrophies 
might be a potential risk factor.13 In terms of other 
LA etiology, previous studies demonstrated that 
virginity and sexual inactivity,4, 13, 16, 18, 23 cervical 
cancer and hysterectomy,27, 31, 32 recurrent UTI,4, 10  
and lichen sclerosis, 2, 27, 28, 32 were the most 
common risk factors. 

LA could be without symptoms or exhibit non-
specific vaginal manifestations such as pruritus 
and vulvodynia. On rare occasions, it might 
display symptoms related to urination.4 During 
the early stages, fusion could be observable in 
the posterior region of the labia. Nevertheless, 
in severe and prolonged cases, complete 

Author Publication 
year

Number 
of cases

Age (y) Symptoms Diagnosis 
by physical 
examination

Etiology Treatment The 
follow-up’s 
outcome

Kukreja and 
colleagues32

2019 1 60 Difficulty 
urinating and 
poor urinary 
stream

Labial fusion Hysterectomy- 
lichen 
sclerosis

Surgical 
separation

The case is 
on regular 
follow-up.

Singh and 
colleagues6

2019 6 mean 
age=76

Urinary 
and vulvar 
complaints

Complete 
labial fusion

One had 
lichen 
Sclerosis

4 needed 
adhesion 
release

No symp-
toms at 
1-month 
follow-up

Takemaru 
and 
colleagues5

2019 1 91 Recurrent 
UTI

Labial fusion History of 
two labial-
adhesion 
separations

Surgical 
labial 
separation

No recur-
rence at 
6-month 
follow-up

Laih and 
colleagues33

2020 1 76 Voiding 
difficulty, 
dribbling, 
and urinary 
leakage

Labial fusion Sexually 
inactive

Surgical 
separation

No recur-
rence at 
6-month 
follow-up

Saberi and 
colleagues4

2020 1 62 Voiding dys-
function, and 
recurrent 
UTI

Diffuse labial 
adhesion

Virgin Labial 
Separation

No recur-
rence at 
3-month 
follow-up

Tanvir and 
colleagues34

2020 1 68 Pseudo- 
urinary 
incontinence

Complete 
labial Fusion

Sexually 
inactive

Surgery No recur-
rence at 
3-year 
follow-up

Murugesan1 
and 
colleagues35

2020 1 65 Dribbling 
and abdomi-
nal pain

Adhesion 
of the labia 
minora

NA Surgery No recur-
rence at 
3-month 
follow-up

Williams and 
colleagues9

2021 1 58 Overactive 
bladder

Severe labial 
agglutination

NA Manual 
separation

Recurrence 
at 1-year 
follow-up

Gungor 
Ugurlucan 
and 
colleagues36

2021 1 75 Urinary 
retention

Complete 
labial fusion

Sexually 
inactive

The labia 
were 
separated 
using blunt 
dissection.

No recur-
rence at 
6-month 
follow-up

Maeda and 
colleagues1

2021 1 82 UTI Extensive 
adhesion of 
labia majora

NA Surgery 
(Z-plasty on 
the ventral 
side and 
Y-V-plasty 
on the anal 
side)

No recur-
rence at 
8-month 
follow-up

Kotoku and 
colleagues11

2022 1 83 Urinary 
incontinence

Complete 
labial 
adhesions

Long time 
sexually 
inactive

Surgical 
separation

No recur-
rence at 
22-month 
follow-up

Kwon and 
colleagues10

2022 1 83 Bacteriuria, 
dysuria, 
and urinary 
disorders

Nearly-
complete 
labial fusion

Recurrence 
UTI

Surgical 
blunt 
separation

No recur-
rence at 
1-month 
follow-up

Bi Y and 
colleagues37

2023 1 52 Labored 
urination

Complete 
labial fusion

No Separation 
surgery

No recur-
rence at 
3-month 
follow-up
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coverage of the vaginal and urethral openings by 
fusion can occur. Failure of urine to be expelled 
freely through the vagina might result in urinary 
retention and recurring UTIs.13, 39, 40 The most 
prevalent LA symptoms were vulvar pain, 13, 18, 20  
dysuria,2, 14, 17 urinary incontinence,21, 27, 29 urinary 
retention,23 recurrent UTI,5, 22 abdominal pain,35 
bacteriuria,10 incomplete voiding,2, 25, 27 and 
labored urination.37 

In children, separation of the labia occurs 
spontaneously and can be accelerated by the 
topical application of estrogen. However, in adult 
women, surgical treatment is almost always 
necessary in symptomatic and severe cases.4 In the 
present systematic review, 54 consecutive patients 
with 1 to 48 months of follow-up were assessed. 
Only one study with one case, reported LA 
recurrence following surgical treatment.21 Hence, 
the recurrence rate was calculated to be 1.85%; 
which indicated the LA recurrence rate following 
surgical treatment was very rare.9 However, it 
should be considered that in the majority of the 
studies, the follow-up period was less than 12 
months. The aforementioned patient, a 58-year-old 
woman with severe labial agglutination, underwent 
manual separation and had a recurrence of 
labial fusion one year later. It seems that manual 
separation alone, with no sutures at the edges 
of released labia minora, might be considered a 
cause of recurrence. However, more studies with 
long-term follow-up time are required to evaluate 
the exact prevalence of recurrence rate after 
surgical management of LA.

Two major limitations of the present research 
were the lack of comprehensive access to 
certain studies and the uneven dissemination of 
information across various locations. In addition, 
due to the nature of the study, all reviewed 
studies were case reports, which posed a major 
limitation for this systematic review.

Conclusion

The findings revealed that the most common risk 
factors for LA were hypoestrogenism, virginity, 
sexual inactivity, cervical cancer, hysterectomy, 
urinary tract infections, and lichen sclerosis, 
and the recurrence rate was very low. The low 
recurrence rate following surgical release of 
labial fusion made it an effective and safe method 
in postmenopausal women, with a negligible 
medium-term recurrence rate. However, future 
studies should include additional field evaluation 
in larger sample sizes, such as clinical trials.
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