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osmetic labiaplasty is focusing on the deliberate alteration of external genitalia without medical 

reasons. It highlights the growing understanding of diverse genital anatomy, suggesting that the labia 

minora innervation contributes to sexual arousal and pleasure. The measurement of female vulva 

structure is crucial for aesthetic standards and surgical planning. Past research gathered labia minora 

measurements from various countries, races, and age groups. As women’s expectations for vulva appearance 

increase, the demand for labia minora plastic surgery rises, emphasizing the importance of safety and 

effectiveness. To enhance surgical planning, this article addresses the histology, anatomy, data 

measurement, aesthetics, blood supply, and nerve innervation of the labia minora, considering both its 

morphological beauty and functional requirements. 
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Introduction 

The field of female genital plastic surgery, including 

procedures like labiaplasty, has witnessed a significant 

surge in popularity. In the United States alone, the 

number of labiaplasty procedures rose by an impressive 

870% over a span of less than a decade—from 2142 

procedures in 2011 to 18,813 procedures in 2021 [1,2]. 

Nevertheless, it is important to note that these 

statistics may not fully capture the total number of 

procedures performed, as gynecologists also carry out 

such surgeries [3]. This upward trend in cosmetic 

genital surgeries is not limited to the United States but 

has been observed globally. Several factors contribute 

to this increase, encompassing functional, sexual, and 

appearance-related concerns among individuals, the 

widespread availability of online information, the 

prevalent exposure to photographs on the internet, 

practices such as depilation, negative societal 

comments, and cultural influences [4-11]. 

The labia minora is located inside the labia majora 

and outside the vestibule. It is a pair of thin skin folds, 

soft and red in color, smooth and hairless. The outer 

inter-labial groove separates it from the labia majora. 

The lateral folds of the labia minora form the foreskin 

above the clitoris, while their medial parts form the 

clitoral frenulum below the glans, where the lower ends 

of the left and right labia minora meet to form the 

labial frenulum. The size and shape of the labia minora 

vary, and they can appear asymmetrical or split [12].  

The classical anatomy description of the female vulva 

is relatively straightforward. However, due to the 

growing demand for labia minora plastic surgery, both 

domestic and foreign scholars have increasingly 

focused on various aspects of the labia minora. This 

article aims to provide a comprehensive discussion 

based on the latest research literature regarding the 

histology, fine anatomy, data measurement techniques, 

and aesthetics of the labia minora. By synthesizing 

these research findings, our objective is to create a 

comprehensive reference guide for surgeons, enabling 

them to enhance their understanding of the labia 

minora. This knowledge will aid in developing effective 

surgical plans that address both the aesthetic 

preferences and functional needs of women seeking 

labia minora plastic surgery. 

Methods 

Literature Search and Selection Criteria 

In order to gather relevant information, a 

comprehensive literature search was conducted using 

PubMed and Google Web Browser. Key terms such as 

“anatomy of vulva,” “histology of labia minora,” “blood 

supply of labia minora,” “measurement data of labia 

minora,” “role of plastic surgery in vulva aesthetic,” 

“labiaplasty in different countries,” “labiaplasty of 

labia minora,” and “plastic surgery and labia minora” 

were utilized. The search results were carefully 

evaluated to ensure their relevance to the topic at 

hand. From the initial pool of literature, a total of 33 

peer-reviewed research articles were selected for 

inclusion in this study.  

Discussion 

Histological feature 

The labia minora originate from the urogenital folds. 

The epidermis, which is a stratified squamous 

epithelium with papillary protrusions, contains 

melanocytes deposited at the base of the epithelium. 

The epidermis is thinner than the labia, and the degree 

of keratosis gradually weakens. From the inner third of 

the labia minora to the vestibule, the epithelium is a 

nonkeratinized mucosal tissue of endoderm origin. It 

consists of large, loose, moderately flattened cells that 

contain glycogen granules. Hart’s line delineates the 

transition between the keratinizing epithelium of the 

labia minora (embryologically derived from ectoderm) 

and the non-keratinizing epithelium of the vaginal 

vestibule (embryologically derived from endoderm)[13]. 

The subcutaneous tissue consists mainly of connective 

tissue and vascular erectile tissue. It lacks adipose 

tissue but contains a small amount of lymphocyte 

infiltration. There are abundant sebaceous glands and 

eccrine sweat glands but no hair follicles. 

Simultaneously with sexual arousal, the labia minora 

can become swollen due to hyperemia, and their 

thickness can increase by 1 to 3 times [14]. The labia 

minora tissue is rich in a large number of nerve endings 

and sensory receptors, such as genital nerve corpuscles, 

spherical corpuscles, tactile corpuscles, and ring 

corpuscles Therefore, it exhibits a high degree of sexual 

sensitivity. [15,16]. Another study [17] demonstrated 

that the epithelium of the labia minora contains 

abundant estrogen receptors, which are closely related 

to the development of the labia minora.    

 

Vulva measurement and aesthetic standards 

The measurement of the female vulva structure holds 

significant reference value for establishing aesthetic 

standards and designing surgical procedures. In 

previous research, the author selected measurements 

from scholars in various countries, different races, and 

different age groups to summarize the data on labia 

minora measurements (Table 1) [18-25]. Although 

there were differences in the inclusion and exclusion 

criteria, based on the aforementioned measurement 

results, it can be observed that there are substantial 

individual differences in the shape of the labia minora, 

with bilateral asymmetry being a common occurrence. 

Furthermore, there is a certain correlation between the 
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shape of the female vulva and factors such as age, BMI, 

pregnancy, parity, and sexual activity. The labia minora 

may undergo atrophic changes after menopause [26]. In 

1993, T Franco proposed a classification for the labia 

minora based on size, dividing them into four 

categories: type I, no hypertrophy, labia <2 cm; type II, 

labia size 2 to <4 cm; type III, labia size 4 to <6 cm; and 

type IV, labia ≥ 6 cm. Additionally, some opinions 

suggest that aesthetically pleasing labia minora are 

consistent with prepubertal morphological features, 

where the labia minora are covered by the labia majora 

when standing with legs together. Motakef et al., [27] 

classified the protruding distance of the labia majora 

from the outer edge of the labia minora into three 

grades: grade I (0-2 cm), grade II (>2-4 cm), and grade 

III (>4 cm). Smarrito et al., [28] discovered that 

different shapes of the labia minora caused different 

symptoms. They divided the labia minora into three 

types: type I, anterior 1/3 hypertrophy with a “flag-

like” appearance, leading to unattractive appearance 

when wearing tights and discomfort in the perineal 

area; type II, hypertrophy in 1/3 of the labia minora, 

displaying an “oblique shape” and an overall bloated 

appearance; type III, hypertrophy in the posterior 1/3, 

giving a “round” appearance, causing more pain 

compared to types I and II, and the labia minora can 

obstruct the vaginal opening.  

Some scholars [29,30] have described the ideal shape 

of the labia minora in terms of vulva structure 

proportions. Qiang et al., [18] combined vulva 

measurement data and proposed two golden ratios in 

the aesthetic standard of the labia minora (Figure 1): 

the length of the base of the labia minora to clitoral 

prepuce length = 1.618:1, and the distance between the 

labia minora and the posterior lip to the small anterior 

labial distance = 1.618:1. Frojo et al., [30], through 

analysis, found that the ratio of the width of the labia 

majora to the labia minora was 3:1, which obtained the 

highest score and was considered an ideal anatomical 

ratio.   

Figure 1: (Original figure):  Illustrates the golden ratio 
relationship in female vulva aesthetics, where “a” represents the 
length of clitoral foreskin, “b” represents the length of the bottom 
edge of the labia minora, “c” represents the front lip pitch of the 
labia minora, and “d” represents the back-lip pitch of the labia 
minora.   

Internationally, experts in the fields of gynecology, 

pediatrics, and plastic surgery have not yet reached a 

consensus on the aesthetic standards of the labia 

minora. The labia minora have physiological functions 

that include protecting the urethra and vaginal 

opening, preventing vaginal dryness, and guiding urine 

flow. The principle of surgery should be to achieve a 

postoperative appearance that is natural and beautiful, 

without compromising the normal physiological 

functions of the labia minora. Generally, a vertical 

distance from the midpoint of the labia minora width 

to the inter-labial groove of ≥10 mm is considered 

acceptable. The labia minora is a unique tissue in the 

body that cannot be easily reconstructed once 

excessive resection occurs. Therefore, it is crucial to 

adhere to the principle of “less is more” when 

performing resections  [31]. Additionally, the principle 

of individualization should be followed, taking into full 

consideration the relative size and position of the labia 

minora, clitoral hood, and labia majora [32].   

Characteristics of blood supply 

In 1936, M Salmon et al., [33] discovered that the labia 

minora is perfused by arterioles perpendicular to the 

long axis of the labia. This discovery was made through 

the injection of a contrast medium in cadaveric 

cutaneous arteries, which revealed that these arterioles 

converged just below the labial rim. The posterior 2/3 

of the labia minora receive perfusion from the internal 

pudendal artery, while the anterior 1/3 is perfused by 

the external pudendal artery. These two systems show 

a close connection at the junction between the front 

1/3 and middle 1/3 of the labia. In 1985, Hwang et al., 
[34] conducted a study on 60 labia minora specimens, 

confirming that the branches of the external pudendal 

artery and the internal artery contribute to the blood 

supply of the labia minora and anastomose with each 

other to form six vascular arches.  

Georgiou et al., [35] utilized computed tomography 

and rotational angiography to identify the four main 

arteries of the labia minora. They constructed an 

arterial anatomical model (Fig. 2), which included a 

central artery in the relative center, referred to as the 

“Central labial artery.” Additionally, two branches were 

found behind the central labial artery and named the 

“first posterior labial artery” and “second posterior 

labial artery.” Another smaller branch was positioned 

in front of the “C” artery and named the “anterior 

labial artery.” Notably, the branches of the external 

pudendal artery, responsible for supplying the clitoris 

and the prepuce of the clitoris, form intricate 

connections with the branches of the internal pudendal 

artery on the mucosal surface of the most anterior part 

of the labia minora. 
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Researcher 

(year of 

publication)  

Research object 

(country) 

                  Data measurement value 

Widschwender 

et al. (2020)[18] 

200 premenopausal 

women aged 18-50, 

with a median age 

of 33.5 years 

(Austria) 

Median width of labia minora 19.0 

mm (interquartile range 12.6-27.5 

mm); median base length 35.5 mm 

(interquartile range 27.8-48.9 mm); 

median difference in length between 

sides 4 mm. 

Brodie et al 
(2019) [19] 

44 teenagers aged 

10-19, with an 

average age of 14.4 

years (United 

States)   

Median width of labia minora 10 mm 

(3-70 mm); The median length of the 

bottom edge is 31 mm (10-90 mm); 

55% of subjects have different lip 

widths on both sides. 

Kreklau et al. 
(2018) [20] 

657 premenopausal 

and 

postmenopausal 

women aged 15-84, 

with an average age 

of 47.27 

(Switzerland) 

The average width of the labia 

minora: 13.4 mm (2-61 mm) on the 

right and 14.15 mm (1-42 mm) on the 

left; Average length of bottom edge: 

42.1 mm (6-100 mm) on the right 

side, 42.97 mm (5-100 mm) on the left 

side. 

Lykkebo et al. 
(2017) [21] 

244 premenopausal 

women aged 18-50 

(Denmark) 

The average width of the labia 

minora: 15.9 mm (1-45 mm) on the 

right and 15.5 mm (1-40 mm) on the 

left; Bottom edge median length 35.5 

mm. 

Krissi et al. 
(2016) [22] 

32 premenopausal 

women aged 20-51, 

with an average age 

of 33.38 years 

(Israel) 

The average width of the labia 

minora: 14.9 mm (10-30 mm) on the 

right and 14.5 mm (10-40 mm) on the 

left; Average length of bottom edge: 

34.7mm (10-60mm) on the right side, 

38.2mm (20-60mm) on the left side. 

Cao Yujiao et al. 
(2015) [23] 

319 women with an 

average age of 31.3 

years (China) 

The average width of the labia 

minora: left side (19.92 ± 8.46) mm, 

right side (21.26 ± 8.71) mm; Bottom 

length: left side (47.99 ± 5.82) mm, 

right side (37.5 ± 15.8) mm. 

Crouch et al. 
(2011) [24] 

33 women aged 11-

45, of whom 84% 

are white, 

including black, 

yellow, and mixed 

race (UK) 

The average width of the labia 

minora: left side (26.9 ± 12.8) mm, 

right side (24.8 ± 13.1) mm; Bottom 

length: left side (38.2 ± 17.4) mm, 

right side (37.5 ± 15.8) mm. 

Basaran et al. 
(2008) [25] 

50 premenopausal 

women aged 22-39, 

with an average age 

of 30.2 years; 50 

postmenopausal 

women aged 47~60, 

with an average age 

of 55.1 years 

(Türkiye) 

The average width of the labia minora 

in premenopausal women is (17.9 ± 

4.1) mm; Average width of 

postmenopausal women: (15.4 ± 4.7) 

mm 

Table 1: Measurement data of labia minora from different 
countries in previous studies. 

According to this study, the blood perfusion in the 

anterior part of the labia minora is relatively lower in 

comparison. As a result, performing a wedge resection 

in the frontal area can preserve a greater blood supply 

to the labia minora tissue.   

 
Figure 2: (Original figure): Distribution pattern of labia minora 
arteries (A1 represents the anterior labial artery; B represents 
the central labial artery; C represents the first posterior labial 
artery; D represents the second posterior labial artery). 

Kaya et al., [36] assessed the vascular distribution of 

the labia minora by utilizing cold light sources during 

laparoscopic surgery to illuminate the outer surface of 

the labia minora. They found that the vascular 

distribution pattern may vary but generally conforms to 

the model proposed by Georgiou et al. However, the 

study encountered difficulty in distinguishing between 

arteries and veins. 

Clarifying the blood supply characteristics of the labia 

minora is of great significance to prevent complications 

such as flap necrosis and incision dehiscence after labia 

minora reduction plastic surgery. Further studies with 

larger sample sizes and encompassing different shapes 

of labia minora are needed to advance our 

understanding. 

Characteristics of nerve distribution 

The labia minora not only has a rich blood vessel 

structure but is also an important sensitive tissue 

involved in sexual response. The effect of labia minora 

plastic surgery on the sensation of the labia minora, 

especially sexual experience, is still unclear [5,37]. This 

uncertainty has prompted researchers to further 

explore the innervation characteristics of the labia 

minora in order to guide the design and 

implementation of related procedures. Autopsy 

findings indicate that the female external genitalia are 

primarily innervated by the pudendal nerve. At the 

level of the superficial transverse muscle of the 

perineum, the pudendal nerve divides into deep and 

superficial branches. The superficial branch continues 

as the retro-labial nerve, providing innervation to the 

sensation of the labia minora [38]. However, the small 

nerve branches of the labia minora are difficult to 

further clarify using anatomical methods, leading 

scholars to turn to histological methods to analyze 

their innervation characteristics.  

In 1975, L Malinovsky et al., [39] compared the 

sensory nerve endings in normal labia minora tissue 

and hypertrophic labia minora tissue and found no 

significant difference between the two. Schober et al., 
[15] performed argyrophilic staining on a portion of the 

labia minora tissue from 10 prepubertal women 

undergoing surgical resection due to labial fusion. They 

found the presence of high-density nerve bundles, with 

deeper staining observed on the inner side compared to 

the outer side. Therefore, it was concluded that the 

nerve endings of the labia minora are more abundant 

on the medial side. Ginger et al., [40] stained serial 

sections of labia minora specimens from 8 

postmenopausal women and found that compared to 

the labia majora, the labia minora tissue had a large 

number of nerve fibers, and there was no significant 

difference in their distribution between the inner and 

outer surfaces along the long axis of the labia minora. 
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The investigators believe that the presence of a central 

region with thick, myelinated nerve trunks 

accompanying the vascular structures within the labia 

minora serves as the anatomical basis for the 

engorgement and swelling of the labia minora during 

sexual arousal. 

In a study by Kelishadi et al., [41], the density of 

sensory nerve distribution in the six anatomical regions 

of the labia minora was analyzed. The researchers 

found that the distribution of nerves in the labia 

minora was inconsistent. The nerve density of the 

innermost labia minora was slightly lower than that of 

the middle and outer parts, but there were no 

statistically significant differences in nerve density 

between anatomical subunits. Therefore, Kelishadi et 
al., believe that the labia minora has a consistent dense 

innervation throughout its anatomical structure. They 

suggest that regardless of whether marginal resection 

or wedge resection is performed, labial tissue with 

sensory nerve bundles will be preserved after surgery. 

Cao et al., [42] applied immunohistochemical staining 

to labia minora tissue from fresh cadavers and surgical 

specimens. They found no statistically significant 

difference in nerve counts between the inner and outer 

regions of the labia minora or in the distance between 

the main nerve bundles and the inner and outer 

epidermis. However, the current study’s tissue sections 

were not continuous, and the use of 

immunohistochemical staining makes it difficult to 

provide intuitive and accurate evidence regarding the 

shape and distribution of nerves in the labia minora.   

Conclusion 

The labia minora is an important structure of the 

female external genitalia and plays a significant role in 

sexual activity. The author conducted a review of the 

histology, blood supply, and innervation characteristics 

of the labia minora. Additionally, they analyzed data on 

female vulva measurements in various populations and 

discussed the classification and aesthetic standards of 

the labia minora. As the demand for female external 

genital plastic surgery continues to increase each year, 

there is a growing concern for its safety and 

effectiveness. Consequently, there is an urgent need to 

further clarify the intricate anatomical structure of the 

female genitalia, establish aesthetic standards, and 

provide a scientific basis for the development of related 

treatment procedures.   
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