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Pregnancy occurs by meeting of a sperm from the male and oocyte 
from the female, which gets fertilized in the ampulla of the lateral end 
of the fallopian tube to form an embryo. The fertilized embryo follows a 
reverse path way in the fallopian tube and finally into the uterine cavity 
and floats like a dust particle for 4 to 5 days before getting implanted 
into the fundal and posterior aspect of the uterus.. There it grows for  
nine months to form a new life that gives immense joy to the couple and 
to the extended family. (fig. 1)

Isthmus
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Fig 1: Fertilization and implantation of Human embryo  
(Drawn by Dr. Kamala Selvaraj)

There are two fallopian tubes, long earth worm like structures that arise 
from either side of the uterus near the fundus ending with finger like 
projections called the fimbria. They are about 7 to 12 cm in length and 
usually less than 1 cm in diameter. 

1 Anatomy and  
Physiology of Female  
Reproductive Organs
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There are two white pearl like ovaries, almond shaped placed on 
either side of the uterus, attached to it by the utero- ovarian ligament. 
It is attached to the pelvic side walls by the infundibulo pelvic ligament 
which carries its blood supply. These ovaries produce one egg each 
alternatively every month which is controlled by the hypothalamo - 
pituitary - ovarian axis.

The hormones controlling ovulation are:
1) Gonadotrophic releasing hormone (GnRH) from the 

hypothalamus
2) Follicular stimulating hormone  both from the anterior
3) Luteinizing hormone pituitary
4) Estrogen is produced from the developing follicles in the 

ovaries
5) Progesterone is produced by the corpus luteum following 

ovulation

Oogenesis
Menstruation occurs following cyclical hormonal stimulation of 
the endometrium. If pregnancy does not take place in 14±2 days 
following ovulation, menstruation occurs. Ovulation is controlled by 
hypo-thalamo pituitary ovarian axis. Once menstruation occurs LH 
level drops and FSH secretion begins. FSH stimulates the granulosa 
cells of the ovary and promotes estrogen production. Estrogen in turn 
increases the LH receptors on the theca cells which in turn responds 
to LH and increases estrogen production. Increased estrogen induces 
LH secretion. Sudden LH surge occurs when the follicles have grown 
to maturity and the oocyte is ready and ovulation occurs. Once 
ovulation occurs, corpus luteum is formed which functions for  
14 days. If pregnancy occurs, the corpus luteum continues to grow 
and produces progesterone and HCG to support the pregnancy. Once 
there is no pregnancy, menses occurs and there is decrease in LH and 
FSH levels. (fig. 2)
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Mature follicle (Oogonia)

Corpus luteum

Corpus Albicans

Fig 2 - Cross section of Ovary (Drawn by Dr. Kamala Selvaraj)

Spermatogenesis
Spermatogenesis is a sequence of events, where an undifferentiated 
spermatogonia with 46 chromosomes (diploid number) are transformed 
into spermatozoa having only 23 chromosomes (haploid number). The 
sperms are produced throughout adult life and stored in the accessory 
reproductive structures like rete testis. It takes almost 21 days for the 
process of complete spermatogenesis.

Basement membrane

Nucleus of Sertoli cell

Primary spermatocyte

Secondary spermatocyte

Sertoli cell

Spermatozoa

Lumen of tubule

Spermatogenesis (Drawn by Dr. Kamala Selvaraj)
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The Structure of Spermatozoon
The spermatozoon is a highly differentiated cell that is designed to carry out 
special  functions. It is divided into 3 regions – the head, mid piece and tail.

• The cell’s nucleus is in the head that contains the DNA and 
the associated protamine, a basic protein rich in arginine 
and cysteine. The anterior portion of the head is covered by 
acrosome membrane which will undergo acrosomal reaction in 
the female genital tract.

• The mid piece contains mitochondria, which produces energy 
for sperm transport.

• The tail contains 9+2 axial filaments which is important for the 
sperm motility.

Head Mid piece Tail

Acrosome
Structure of a sperm (Drawn by Dr. Kamala Selvaraj)

The testis is made up of seminiferous tubules (10 mtrs long). They join at 
the rete testis connected to the epididymis through vasa efferentia, that 
consists of 8–12 tubules. The epididymis is a single duct that coils on 
itself. It is divided into 3 regions.

1) Epididymis (head)
2) Corpus epididymis (body)
3) Cauda epididymis (tail)

The tail ends in vas deferens which in turn joins the duct of the seminal 
vesicles to form the common ejaculatory duct.

Nucleus
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Human sperm (Drawn by Dr. Kamala Selvaraj)

Male Sexual Response
The penis is composed of 3 long cylinders of erectile tissue covered 
by elastic sheath. Each cylinder contains blood vessels with confluent 
spaces that fill with blood during sexual arousal.

EJACULATION
This process involves co-ordinated contraction of smooth muscles in the 
wall of the cauda epididymis, vas deferens, prostate and seminal vesicles. 
The final event of contractile activity, stimulated at orgasm, is under 
control of adrenergic nerve fibres.

Erection depends on parasympathetic impulses.

SPERMS IN THE VAGINA AFTER EJACULATION
Ejaculated semen is usually found in the posterior vaginal fornix near 
the external cervical os. From here, the sperms have to find their 
way through the vagina, cervix, uterus and fallopian tube, the site of 
fertilization and the distance is a long one, its almost like a travel from 
Chennai to Australia. Normally about 200–500 millions of spermatozoa 
are deposited near the vagina. Concentration of sperm is highest in the 
first portion of the ejaculate, the prostatic fluid and the least concentration 
is found in the last portion of the ejaculate.
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FUNCTION OF CERVICAL MUCUS
Cervical mucus has certain functions to play in sperm transport.

1) Increased receptivity to penetration of sperm during mid cycle, 
decreased efficiency at other times.

2) Protects sperms from the hostile vaginal environment.
3) The supplement of nutrients for the energy requirement of the 

sperm. It provides nutrients for sperm motility.
4) Filters out abnormal sperms
5) It acts as the reservoir of sperms

UTERUS AND SPERMS
Factors that can affect the transport of sperms into the uterus are:-

1) Intrinsic motility of the spermatozoa
2) Contractility of the genital tract
3) Ciliary movements along the surface of the endometrium and 

fallopian tube 
Large number of leucocytes and macrophages enter the uterine cavity 
roughly about 10–24 hours after the spermatozoa enter and their job is 
to remove the excess spermatozoa by phagocytosis.

UTEROTUBAL JUNCTION
This region acts as a selective barrier, filtering the non-motile from the 
motile spermatozoa, thereby preventing its entry into the fallopian tubes.

Uterotubal 
junct ion

SPERMS IN THE FALLOPIAN TUBE
Sperms can live upto 85 hours after coitus. Only few motile sperms 
are allowed to enter into the fallopian tube. In distal occlusion of the 
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tube, more motile sperms are found in the lumen of the tube suggesting 
continuous sperm ascent from the cervical reservoir long after sexual 
intercourse.

CAPACITATION
The sperms acquire capacity to penetrate the various layers 
surrounding an oocyte during fertilization. Capacitated spermatozoa 
will be ready to bind to the zona pellucida of the oocyte, and the 
capacitation also causes hyper activation of the sperm motility, 
facilitating sperm penetration. When one sperm penetrates, the zona 
blocks other sperms from penetration.

NORMAL LAPAROSCOPIC PICTURE OF UTERUS AND TUBES (Above),  
with Spill (below)
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Pathophysiology
The common organisms that attack the tubes are chlamydia trachomatis, 
gonococcus and mycobacterium tuberculosis. The tubal pathologies can 
be divided into proximal and distal. The distal invariably involves the 
broadest portion of the tube (i.e.) ampulla ending in a finger like process 
called fimbria. Genital tuberculosis is the major cause of tubal obstruction 
and pelvic adhesions. The worst damage any infection of the tube can do 
is to destroy the cilia that gently moves the gametes before fertilization 
and also the fertilized embryo into the uterine cavity for implantation.

TUBERCULOUS UTERUS (YELLOW JELLY LIKE LESIONS) (Both)
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Salpingitis due to sexually transmitted diseases may end up in hydro or 
pyosalpinx, tubal block and damage to the cilia lining the inner lumen 
of the tube. With the advent of in vitro fertilization and embryo transfer 
tubal corrective micro surgeries lost their significant role in correcting 
infertility due to tubal pathologies. Even tubal recanalization following 
tubal sterilization should not be tried for the fear of unsuccessful 
procedure and increased risk of ectopic pregnancy.

BILATERAL HYDROSALPINX

RIGHT UNILATERAL HYDROSALPINX
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