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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Fertility is defined as the ability of a man or
woman to reproduce, while infertility denotes lack of
fertility, or an involuntary reduction in the ability to
produce children. Similarly, sterility is defined as the
total inability to reproduce.1 The definitions of these
words are different from those of other clinical con-
ditions, as normal fertility is associated with a vari-
able period of time for pregnancy to occur.2 There-
fore, infertility too has an element of time in its defini-
tion. Infertility is defined as failure to conceive after
one year of regular unprotected intercourse with the
same partner.3 Couples who do not conceive in more
than one year and has a sperm count <20 million/
ml should be regarded as subfertile.4

Semen analysis is a cornerstone in the clinical
workup of the infertile man. Since first published in
1980, the WHO Manual for Andrology Laboratories5,

6 has gained worldwide acceptance as a source of
standard methodology for human semen analysis.
Complete semen analysis is one of the most valu-
able tests that plays critical role in Andrology. The
introduction of computer assisted methods of hu-
man semen analysis in vitro fertilization and other

auxiliary methodologies have greatly enhanced the
expectation of infertile couples in having a baby.
However, routine semen and hormonal analysis play
a significant role especially in developing countries.7

Total absence of spermatozoa in the semen
samples is called azoospermia.5,8 Azoospermia is
defined as complete absence of spermatozoa from
seminal fluid, accounting for about 40% of the causes
of male infertility.9 A low sperm concentration less
than 20 million/ml is referred as oligozoospermia
and is responsible for subfertility, which is caused
either by hormonal disturbances or obstructive le-
sions. Oligozoospermia can be classified into mild
(10-20 million/ml), moderate (5-10 million/ml) and
severe (1-5 million/ml).10 It is said that 50% of fertile
men have their sperm count 20-40 million/ml.11 Simi-
larly, the condition of a high concentration of sper-
matozoa (more than 250 million/ml) is termed as
polyzoospermia and is not considered to be a nor-
mal semen concentration,12, 13,5 however, it is a rare
condition. Excess of spermatozoa also acts as a lim-
iting factor. In such a case, capacitation slows down
and both the induced and spontaneous acrosomal
reactions are significantly lowered, resulting in ca-
pacitated sperms failing to undergo induced acroso-
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Background:Background:Background:Background:Background: This study was aimed to see the frequency of polyzoospermia and teratozoospermia, among
men with history of infertility, presenting at National Institute of Health, Islamabad.

Material and Methods:Material and Methods:Material and Methods:Material and Methods:Material and Methods:     Seven hundred and ninety married men presenting with a complaint of infertility
underwent their semen analysis. They were categorized on the basis of sperm count and morphology. The sperm
count was performed by Neubauer haemocytometer, while morphology assessed after staining the slides as
described by the WHO methodology.

Results:Results:Results:Results:Results: The 790 men were classified as having azoospermia (203), oligozoospermia (353), polyzoospermia
(13) and normozoospermia (221). While on the basis of morphology as teratozoospermia (37) and normozoospermia
(550). The frequency of polyzoospermia in our study was 1.65% and teratozoospermia 6.30%.

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:  The study highlights the importance of both qualitative and quantitative analysis of sperms i.e.
count and morphology in order to accurately diagnose the causes of infertility. It shows low frequency of
polyzoospermia and teratozoospermia in infertile men.

KKKKKey words:ey words:ey words:ey words:ey words: Polyzoospermia, Teratozoospermia, Male infertility, Pakistan



Gomal Journal of Medical Sciences Jan–June, 2006, Vol. 4, No. 1Gomal Journal of Medical Sciences Jan–June, 2006, Vol. 4, No. 1Gomal Journal of Medical Sciences Jan–June, 2006, Vol. 4, No. 1Gomal Journal of Medical Sciences Jan–June, 2006, Vol. 4, No. 1Gomal Journal of Medical Sciences Jan–June, 2006, Vol. 4, No. 1 11

Muhammad Shoaib Khan, et. al.Muhammad Shoaib Khan, et. al.Muhammad Shoaib Khan, et. al.Muhammad Shoaib Khan, et. al.Muhammad Shoaib Khan, et. al.

mal reaction.14 This constitutes one of the causes of
reduced fertility.15 Even a reasonable concentration
of spermatozoa within the ejaculate may result in
failure of spermatozoa to penetrate the female geni-
tal tract and fertilize the ovum, unless they possess
the ability to progress towards the ovum. Thus im-
paired sperm motility (asthenozoospermia) and
sperm agglutination16 are also limiting factors result-
ing in infertility.

Sperm morphology is assessed routinely as
part of standard laboratory analysis in the diagnosis
of male infertility. This practice has its origin in the
work of MacLeod & Gold (1951) which showed that
sperm morphology was significantly different in fer-
tile as compared to infertile men. Despite standard-
ization, human semen evaluation continues to be
influenced by subjectiveness of the investigator and
a lack of objective measurement for sperm morphol-
ogy continues to be a problem.

WHO describes normal spermatozoa as an
oval head shape with regular outline and acrosomal
cap covering more than one-third of the head sur-
face. The head length is 3-5 µm, width 2-3 µm; length/
width ratio 1.5-2. The mid piece is 7-8 µm long,
straight and regular in outline, slender, less than 1/3
the width of the head. The tail is at least 45 µm in
length, slender, uncoiled and regular in outline.5

In keeping with the move to a more strict defi-
nition of sperm morphology, WHO has redefined
what they consider to be a normal spermatozoon
and subsequently set an ‘empirical reference value
of 30% normal forms and above as normal’.6 A nor-
mal spermatozoon has an oval head shape with
regular outline and a well-defined acrosomal region
covering 40-70% of head; vacuoles occupy less than
20% of the head area. The head length is 4.5-5 µm,
width 2.5-3.5 µm and length/width ratio 1.5-1.75, no
cytoplasmic droplets more than 1/3 of the size of a
normal sperm head. All borderline forms are consid-
ered abnormal.

MATERIAL AND METHODSMATERIAL AND METHODSMATERIAL AND METHODSMATERIAL AND METHODSMATERIAL AND METHODS

The present study was carried out in the De-
partment of Reproductive Physiology /Health, Pub-
lic Health Laboratories Division, National Institute of
Health, Islamabad. 790 subjects were received, re-
ferred to Reproductive Physiology /Health, National
Institute of Health, Islamabad for their semen analy-
sis in 3 years of study from 2002 to 2005.

The collection and analysis of semen were
done by properly standardized procedures as men-
tioned in WHO Laboratory Manual.9 After taking his-
tory, proper instructions regarding the collection of
semen were followed.17

Sperm count: Sperm count: Sperm count: Sperm count: Sperm count: The sperm count was determined
by haemocytometeric method. This was done by an

improved Neubauer heamocytometer counting
chamber. In this procedure 1:20 dilution was made
from a well-mixed sample by diluting it with the se-
men diluting fluid. A drop of diluted semen was trans-
ferred to Neubauer heamocytometer counting cham-
ber with cover slip. The counting chamber was al-
lowed to stand for 15-20 minutes for the spermato-
zoa to settle. The Neubauer counting chamber has
a grid, which contains a number of large squares (1-
5). The central square 5 is subdivided into 25 smaller
squares of which four corner squares are designated
5a, 5b, 5c, 5d and central small square is 5e. The
large square 5 holds a volume of 0.1 mm3 of fluid.

The number of spermatozoa per ml of diluted
semen, applied to heamocytometer was obtained
by multiplying the number of spermatozoa counted
in square 5 by the multiplication factor 10,000. The
concentration of sperm in the original semen
samples was obtained by multiplying the above
number by dilution factor i.e. sperm count = num-
ber of sperm counted in square 5 x multiplication
factor (10,000) x dilution factor (20).17

Sperm morphology:Sperm morphology:Sperm morphology:Sperm morphology:Sperm morphology: Basic semen evaluation is
performed after liquefaction of the specimen. Two
morphology slides were prepared for each patient
.The smear was fixed in 95% v/v ethanol for 5-10
minutes and allowed to air dry. The smear was
washed with sodium bicarbonate formalin (semen
diluting) solution. The smear was rinsed several
times with water. Then it was covered with diluted (1
in 20) carbol fuchsin for 3 minutes. The stain was
washed off with water and then counter stained with
diluted (1 in 20) Loeffler‘s methylene blue for two
minutes. The stain was washed off with water again
and allowed to air dry and then mounted with the
mounting media.

The preparation was examined for normal and
abnormal spermatozoa by using the 20x and 40x
objectives. Abnormalities were confirmed by using
100x objectives. At least two hundred (200) sperms
were counted to estimate the percentage of normal
morphology.28 The abnormal morphology was
broadly categorized into three groups of head,
middle piece and tail. The head abnormalities were
further categorized into pin, round, small/triangle,
large, bi-head and amorphous. The middle piece
was categorized into swollen with cytoplasmic ap-
pendages, depressed and absent while the tail ab-
normalities were categorized into the small, large,
curled and bi-tail.

RESULRESULRESULRESULRESULTSTSTSTSTS

Results of the study are tabulated in Table 1, 2
& 3. Table-1 shows the overall distribution of patients
on the basis of concentration and morphology. The
790 patients were classified on the basis of sperm
concentration as azoospermia (203), oligozoosper-
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mia (353), polyzoospermia (13) and normo-
zoospermia (221), while on the basis of morphology
as teratozoospermia (37) and normozoospermia
(550). The frequency of polyzoospermia was (1.65%)
and teratozoospermia (6.30%).

Table-2 depicts the main morphological abnormali-
ties in teratozoospermic patients. It has been seen
that head defect (67.12 ±5.9%) is the major abnor-
mality in teratozoospermic patients.

Table-3 Showing the common parameters in
polyzoospermic patients.

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Globally, the male is considered to be a factor
in nearly one third couples affected by infertility 2. It
is only in the past few decades that male factor has
been recognized as a significant cause of infertility.
An important point is that male infertility is not an
entity but reflects a variety of different pathogenetic
mechanisms.19

The frequency of polyzoospermia, as indi-
cated in our study is only 1.65%, while in Mexico is
13%20 in Germany 1.75%,21 in South Africa 5%,22 2%
in the United States12 and 13.84% in the former East
Germany.23 The highest sperm count reported in this
study is 660 million/ml, but an earlier study carried
out in the United States24 has reported counts even
up to 1.75 billion/ml. Another group in Pakistan, work-
ing on in vitro fertilization methods, did not come
across patients with more than 600 million sperms/
ml.25

In polyzoospermic men, capacitation slows
down, both the induced and spontaneous acroso-
mal reactions are significantly lowered and even ca-
pacitated sperms fail to undergo induced acroso-
mal reaction.14 It has also been reported that several
degrees of acrosomal membrane alterations are
observed in semen of polyzoospermic patients.26

Functionally defective acrosomes hinder fertiliza-
tion,27 as they are incapable of penetrating the outer
investments of the oocyte, which is one of the rea-
sons for reduced fertility.28

Although only 13 out of 790 patients examined
in this study were found to have their sperm con-
centrations in excess of 250 million/ml, this condi-
tion needs attention and must be taken into consid-
eration for assessment of the male partner of an in-

TTTTTable-1: Distribution of patients on the basis of concentration and morphologyable-1: Distribution of patients on the basis of concentration and morphologyable-1: Distribution of patients on the basis of concentration and morphologyable-1: Distribution of patients on the basis of concentration and morphologyable-1: Distribution of patients on the basis of concentration and morphology.....

On ConcentrationOn ConcentrationOn ConcentrationOn ConcentrationOn Concentration On MorphologyOn MorphologyOn MorphologyOn MorphologyOn Morphology

G r o u pG r o u pG r o u pG r o u pG r o u p Number ofNumber ofNumber ofNumber ofNumber of PercentagePercentagePercentagePercentagePercentage G r o u pG r o u pG r o u pG r o u pG r o u p Number ofNumber ofNumber ofNumber ofNumber of PercentagePercentagePercentagePercentagePercentage
pat ientspat ientspat ientspat ientspat ients pat ientspat ientspat ientspat ientspat ients

Azoospermia 203 25.70% Teratozoospermia 37 6.30%

Oligozoospermia 353 44.68% Normozoospermia 550 93.70%

Normozoospermia 221 27.97%

Polyzoospermia 13 1.65%

Total 790 100.00%     Total 587 100.00%

TTTTTable-2: Main morphological abnormalities in teratozoospermic patients.able-2: Main morphological abnormalities in teratozoospermic patients.able-2: Main morphological abnormalities in teratozoospermic patients.able-2: Main morphological abnormalities in teratozoospermic patients.able-2: Main morphological abnormalities in teratozoospermic patients.

Condi t ionCondi t ionCondi t ionCondi t ionCondi t ion Head defect%Head defect%Head defect%Head defect%Head defect% Neck defect %Neck defect %Neck defect %Neck defect %Neck defect % TTTTTail defect %ail defect %ail defect %ail defect %ail defect %

Teratozoospermia(37) 67.12 ± 5.9 12.33 ± 4.06 20.55 ± 5.9

Values are mean ± SEM

TTTTTable-3: Semen characteristics ofable-3: Semen characteristics ofable-3: Semen characteristics ofable-3: Semen characteristics ofable-3: Semen characteristics of
polyzoopsremic patients. (n=37)polyzoopsremic patients. (n=37)polyzoopsremic patients. (n=37)polyzoopsremic patients. (n=37)polyzoopsremic patients. (n=37)

Semen parameterSemen parameterSemen parameterSemen parameterSemen parameter VVVVValuesaluesaluesaluesalues

Age (years) 32.33 ± 00.98

Abstinence period (days) 7.00 ± 00.00

Volume (ml) 1.47 ± 00.21

pH 8.35 ± 00.15

Time of liquefaction (minutes) 15.00 ± 00.57

Sperm concentration 563.33 ± 56.24
(million per ml)

Active motility (%) 53.33 ± 07.58

Total motility (%) 70.00 ± 08.16

Values are mean ± SEM
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fertile couple because it drastically reduces the fer-
tility potential. Due to extremely low frequency of
polyzoospermia in the population, the information
gained presently is merely of preliminary nature. The
incidence and characteristics of polyzoospermia
need to be investigated further.

The association between semen morphology
and male infertility has been known for more than 40
years. Having reviewed the literature, it seems clear
that strict morphology has a clinical relevance, be-
ing an excellent biomarker of sperm fertilizing ca-
pacity, in vivo and in vitro, independent of motility
and concentration.29 Sperm morphology evaluation
is considered to be a highly subjective procedure
because, unlike the haematopoietic cells, it is diffi-
cult to classify sperm morphology because of the
existence of large variety of abnormal forms found in
the semen of infertile and fertile men, in which, only
certain types of sperm abnormality are of clinical
interest.30

It has been reported that physical sperm ab-
errations may occur during either production of
sperm or during the storage of sperms in the
epididymus. In cases of teratozoospermia, one
should exclude the presence of monomorphic ge-
netic syndromes such as globozoospermia, micro-
cephaly and short tail spermatozoa.31 In epididymal
dysfunction and in frequent ejaculations, the in-
creased number of immature spermatozoa has been
reported. Similarly, large number of spermatozoa
with tapered head, cytoplasmic droplets and bent
tail are found in cases of varicocele,32 whereas in our
study we found 37(6.30%) of patients with
teratozoospermia, mainly with head defect abnor-
malities, which is an agreement with previous
study.32

Sperm morphological properties, determined
with strict criteria, are important factors for sperm
ability to penetrate the mucus barrier at the uterine
cervix before reaching the site of fertilization, but
sperm morphology is only one among other param-
eters determining the complex phenomenon of
sperm-mucus interaction.33 Cigarette smoking is as-
sociated with reduced semen quality, with a signifi-
cant decrease in sperm density (-15.3%), total sperm
count (-17.5%), total number of motile sperm (-
16.6%), and citrate concentration (-22.4%). The per-
centage of normal forms was significantly reduced
in smokers, and sperm vitality, ejaculate volume, and
fructose concentration were slightly but non-signifi-
cantly affected.34

WHO recommends that each laboratory recruit fer-
tile men, in order to investigate and determine the
real cut off values for normality in that laboratory,35 as
these are difficult to recruit, therefore only a few labo-
ratories are actually performing this specialized
analysis.36

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION

This study highlights the importance of both quali-
tative and quantitative analysis of sperms i.e. count
and morphology in order to accurately diagnose the
causes of infertility. It shows low frequency of
polyzoospermia and teratozoospermia in infertile
men.
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