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Abstract:The female reproductive tract is a complex and dynamic system responsible for sexual 

reproduction, menstruation, and childbirth. It comprises the vulva, vagina, cervix, uterus, fallopian tubes, 

and ovaries, which work in harmony to facilitate gamete transport, fertilization, embryogenesis, and 

parturition. Hormonal fluctuations regulate the tract's function, with the menstrual cycle preparing the uterus 

for potential pregnancy. Understanding the female reproductive tract's anatomy, physiology, and pathology 

is crucial for addressing reproductive health issues, such as infertility, endometriosis, and cervical cancer, 

and promoting women's overall well-being. Congenital anomalies of the female reproductive tract are 

developmental defects of mullerian derivates associated with various malformations of the female 

reproductive system. Congenital anomalies of the female genital tract encompass various structural 

irregularities that arise during embryonic development. These anomalies may involve the uterus, cervix, 

fallopian tubes, and vagina, manifesting as deviating from the typical anatomical configuration. These 

structural irregularities may also contribute to a spectrum of gynecological issues, affecting menstrual 

health, urinary and bowel function, and overall quality of life for affected individuals. Understanding female 

genital tract anomalies is paramount in reproductive medicine, gynecology, and obstetrics. These anomalies 

can profoundly impact reproductive outcomes, influencing fertility, pregnancy, and childbirth. 

 

IndexTerms- Embryogenesis, Congenital anomalies, Female genital tract, Fertility. -  

I. INTRODUCTION 

 

Overview of female reproductive tract - 

The comprehensive overview of the female reproductive tract anatomy provides a solid foundation for 

understanding the complex processes involved in female reproduction. 

 

External Genitalia (Vulva)(1) 

1. Labia majora: Outer, fleshy folds protecting the vulva. 

2. Labia minora: Inner, delicate folds surrounding the vaginal opening. 

3. Clitoris: Highly sensitive organ responsible for female orgasm. 

4. Vestibule: Area surrounding the vaginal opening, containing glands that secrete lubrication. 
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Internal Genitalia(2) 

1. Vagina: Muscular, elastic canal connecting the vulva to the cervix. 

2. Cervix: Lower, narrow part of the uterus, opening into the vagina. 

3. Uterus: Hollow, muscular organ supporting fetal development during pregnancy. 

4. Fallopian tubes: Narrow, muscular tubes connecting the ovaries to the uterus. 

5. Ovaries: Paired organs responsible for producing eggs (oocytes) and hormones. 

 

Accessory Organs(3) 

1. Breasts: Glands producing milk for lactation, connected to the reproductive system through hormones. 

2. Mammary glands: Glands within the breasts responsible for milk production. 

 

Supporting Structures 

1. Pelvic floor muscles: Muscles supporting the reproductive organs and maintaining continence. 

2. Perineum: Area between the vagina and anus, supporting the pelvic floor muscles. 

 

Blood Supply and Innervation 

1. Ovarian arteries: Arteries supplying blood to the ovaries. 

2. Uterine arteries: Arteries supplying blood to the uterus. 

3. Vaginal nerves: Nerves providing sensation to the vagina and vulva. 

 

Overview of the embryological development of the female reproductive tract:(4) 

The embryological development of the female reproductive tract provides a solid foundation for 

understanding the complex processes involved in female reproduction. 

Embryological Development 

Early Development (Weeks 3-6) 

1. Genital ridges: Form on either side of the aorta, eventually developing into the gonads (ovaries or testes). 

2. Primordial germ cells: Migrate from the yolk sac to the genital ridges, eventually developing into gametes 

(eggs or sperm). 

3. Müllerian ducts: Develop from the intermediate mesoderm, eventually forming the fallopian tubes, 

uterus, and upper vagina. 

 

Female Differentiation (Weeks 7-12) 

1. Ovarian differentiation: The genital ridges differentiate into ovaries, producing estrogen and inhibiting 

the development of the Wolffian ducts. 

2. Müllerian duct development: The Müllerian ducts continue to develop, eventually forming the fallopian 

tubes, uterus, and upper vagina. 

3. Vaginal development: The lower vagina develops from the urogenital sinus. 

 

Reproductive Tract Formation (Weeks 13-20)(5) 

1. Uterine development: The uterus forms from the fusion of the Müllerian ducts. 

2. Fallopian tube development: The fallopian tubes form from the unfused portions of the Müllerian ducts. 

3. Vaginal canalization: The vaginal canal forms from the breakdown of the vaginal plate. 

 

External Genitalia Formation (Weeks 9-12) 

1. Genital tubercle: Develops into the clitoris. 

2. Labioscrotal folds: Develop into the labia majora. 

3. Urogenital folds: Develop into the labia minora. 

 

Hormonal Regulation 

1. Estrogen: Produced by the ovaries, regulates the development of the female reproductive tract. 

2. Progesterone: Produced by the ovaries, regulates the preparation of the uterus for implantation. 

3. Anti-Müllerian hormone (AMH): Produced by the ovaries, inhibits the development of the Wolffian 

ducts. 
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Prevalence of Female Genital Tract Anomalies: 

 The prevalence of female genital tract anomalies is estimated to be around 4-6.9% 

Types: 

There are several types of congenital anomalies of the female genital tract that can occur in the vagina, 

ovaries, uterus or cervix. These malformations include: 

❖ Congenital anomalies of the uterus (6) 

 Septate uterus —A common congenital uterine abnormality, this condition occurs when a band of muscle or 

tissue divides a uterus into two sections. This condition can cause miscarriages and preterm birth. 

 Bicornuate uterus—This condition deals with a heart-shaped uterus with two horns. It could increase the 

risk of preterm labor. 

 Arcuate uterus — This condition is described as a uterine surface that has a slight indentation. This 

condition isn’t highly associated with the loss of pregnancy. 

 Unicornuate—A unicornuate describes a uterus that is only half-developed. 

 Didelphys—This condition occurs when a woman has two uterine bodies. Each uterus has a cervix. 

 

❖ Congenital malformations of the vulva  

● Labial Hypoplasia —Labial hypoplasia occurs when one or both of the labia do not develop normally. The 

labia act as fat pads that protect from trauma. This irregularity can surface either during childhood, or 

through puberty.  

● Labial hypertrophy—Labial hypertrophy describes the enlargement of the labia. This can lead to irritation, 

chronic infections, interference with intercourse and pain. 

 

 
❖ Congenital anomalies of the hymen 

● Imperforatehymen —A hymen is a membrane that surrounds or covers the opening of the vagina. The 

hymenal tissue is a circular form of tissue, which has a hole within the center. When there is no opening in 

the hymen, a membrane covers the area called an imperforate hymen. This requires surgical correction and 

is usually diagnosed in newborns, or during the first menstrual period. If it isn’t surgically corrected, you 

may experience irregular menstrual periods due to a blockage. This blockage can cause back pain, 

abdominal pain or difficulty with urination.  

● Micro perforate hymen—A micro perforate hymen is similar to an imperforate hymen, but with the 

presence of a very small hole within. This hole makes it difficult for blood and mucus to come through the 

hymenal opening. Instead of a regular period lasting four to seven days, you could experience longer periods 

due to the fact that blood cannot drain at a normal rate. This can also make wearing tampons painful. The 

hymenal tissue could tear during intercourse. A microperforate hymen could go away as you age, or it could 
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tear away due to tampons and intercourse. A surgical correction can be performed to remove extra tissue 

and create a normal opening. This is also referred as Cribriform Hymen 

● Septate hymen—A septate hymen is when the hymenal membrane has extra tissue in the middle, causing 

two small vaginal openings as opposed to one. This could interfere with the ability to wear a tampon, or to 

take a tampon out after it has filled with blood. A septate hymen doesn’t need to be surgically removed and 

is typically torn during sexual intercourse. Possible side effects include pain, discomfort or bleeding. This 

can be corrected via a simple surgical approach that removes the septate hymen. 

 

 

❖ Congenital anomalies of the vagina 

● Transverse vaginal septum—A transverse vaginal septum is a horizontal collection of tissue that forms in 

the embryo. It essentially creates a blockage of the vagina. This can occur at different levels of the vagina. 

Some women have a small hole in the septum called a fenestration. During a menstrual period, blood could 

take longer to flow, causing periods to last longer than four to seven days. If there is no hole and the septum 

is blocking the upper vagina from the lower vagina, menstrual blood can pool and may cause abdominal 

pain. This will most likely require surgical correction. 

● Vertical or complete vaginal septum—A vertical or complete vaginal septum is a condition where a wall of 

tissue runs vertically up and down the length of the vagina, dividing it into two cavities. While this 

condition may cause no symptoms, you could experience pain when removing or inserting a tampon, or pain 

during intercourse. 

● Vaginal agenesis—Vaginal agenesis is a condition that develops before birth where the vagina fails to fully 

develop. The most common form of this condition is Mayer-von Rokitansky–Küster-Hauser’s syndrome 

(MRKH), in which the vagina does not develop in the embryo. Women with MRKH have functional 

ovaries. There are several variations of MRKH, such as the lack of a vagina and a uterus, or no vagina, a 

single midline uterus and no cervix. Symptoms include a small pouch where the vagina should be, absence 

of a menstrual cycle and lower abdominal pain. Vaginal agenesis requires surgical correction, or having 

intercourse and a baby maybe impossible. 

 
*longitudinal vaginal septum                           *vertical vaginal septum 
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Congenital anomalies of the cervix  

 

Cervical agenesis—Cervical agenesis occurs when a woman is born without a cervix. This means there 

could be the absence of a uterus and a vagina. If a uterus is present, your doctor may suggest medications to 

control retrograde menstruation, the backward––movement of menstrual fluid. Your doctor may also 

perform a surgical procedure that fuses the uterus to a vagina. 

 
 

                                                                                 *Cervical agenesis 

 

Cervical duplication — Cervical duplication occurs when a woman is born with two cervixes. Symptoms 

can include abnormal pain before a period, abnormal bleeding and infertility issues. 

 

 
Causes of female reproductive tract congenital abnormalities: 

● Genetic Factors 

● Environmental Factors 

● Maternal smoking and drug exposure 

● Maternal diabetes 

● Hormonal Influences 

● Teratogenic Agents 

 

Diagnosis of congenital abnormalities of the female reproductive tract: 

 Karyo typing (genetic testing) Testing of hormone levels 

 Ultrasound or MRI of the pelvic area. 

 Exam under anesthesia 

 

Symptoms depend on the girl’s age and the severity of the condition. 

Signs apparent in infancy may include: 

 Abnormal vaginal opening. 

 Genitals that are hard to identify as a girl or boy (ambiguous genitalia) 
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 Labia that are stuck together or unusual in size 

 No openings in the genital area or a single rectal opening 

 Swollen clitoris 

 Inability to empty the bladder  

 

 

As the girl reaches maturity, the symptoms may include: 

 Breasts do not grow. 

 No menstruation (amenorrhea) by age 15 despite normal female development. 

 Monthly cramping or pain, without menstruation. 

 A lump in the lower abdomen, usually caused by blood or mucus that cannot drain appropriately. 

 Menstrual flow that occurs despite the use of a tampon. 

 Painful menstruation that worsens with time. 

 Menstrual overflow with tampon use (a sign of a second vagina). 

 Pain with intercourse. 

 Repeated miscarriages or preterm births (maybe due to an abnormal uterus). 

 Pain with intercourse. 

 

Types of Congenital Anomalies of female reproductive tract. 

 

 

DISCUSSION 
  

Clinical Significance 

          Early diagnosis and management: Congenital anomalies can have significant impacts on reproductive 

health, fertility, and quality of life. Early diagnosis and management can improve outcomes. 

Multidisciplinary approach: Collaboration between obstetricians, gynecologists, pediatricians, and other 

specialists is essential for comprehensive care. Individualized treatment: Each anomaly requires tailored 

management, considering the patient's unique needs and circumstances. 

 

1 Congenital Malformations of the Vulva 

 
● Labial Hypoplasia 

● Labial Hypertrophy 

2 Congenital Anomalies of the Hymen ● Imperforate Hymen  

● Microperforate Hymen  

● Septate Hyme 

3 Congenital Anomalies of the Vagina ● Transverse Vaginal Septum  

● Vertical or Complete Vaginal Septum  

● Vaginal Agenesis 

● MRKH  

● Agenesis of the Lower Vagina 

● Obstructed Hemi-Vagina with Ipsilateral Renal Agenesis 

(OVIRA) 

4 Congenital Anomalies of the Cervix ● Cervical Agenesis 

● Cervical Hypoplasia 

● Cervical Duplication 

5 Congenital Anomalies of the Uterus ● Uterine Duplication  

● Unicornuate Uterus  

● Septate Uterus 

● Uterine Agenesis 
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Implications for Reproductive Health 

               Fertility implications: Many congenital anomalies can affect fertility, emphasizing the importance 

of early evaluation and management. Pregnancy complications: Some anomalies can increase the risk of 

pregnancy complications, such as preterm labor or fetal growth restriction. Gynecologic health: Congenital 

anomalies can also impact gynecologic health, leading to issues like menstrual irregularities or pelvic pain. 

 

Importance of Education and Awareness 

              Patient education: Educating patients about their specific anomaly, treatment options, and potential 

implications is crucial for empowerment and informed decision-making. Healthcare provider awareness: 

Healthcare providers must be aware of the various congenital anomalies, their presentations, and 

management options to provide optimal care. Research and advancements: Continued research and 

advancements in diagnosis, treatment, and management of congenital anomalies will improve patient 

outcomes and quality of life. 

 

CONCLUSION  

       Complexity and variability: Congenital anomalies of the female reproductive tract are complex and 

varied, requiring a comprehensive and individualized approach. Importance of multidisciplinary care: 

Collaboration between specialists is essential for providing optimal care and improving patient outcomes. 

Need for ongoing education and research: Continued education, awareness, and research are necessary to 

advance our understanding and management of congenital anomalies, ultimately improving the lives of 

affected individuals. 
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