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Abstract
Introduction: About 50% of infertility is attributed to male factor. Semen analysis is the cornerstone of 
the diagnosis, and treatment of male infertility. The quality of semen varies from country to country. The 
present study was undertaken to evaluate semen abnormality of infertile Iraqi men as compared to other 
countries and to determine whether these parameters are correlated to each other.

Patients and Method: The seminal fluid profile was classified according to the WHO manual (2010). 
Briefly, asthenozoospermia (i.e. progressive motility of spermatozoa below 32%), oligozoospermia 
(i.e. spermatozoa concentration below 15x106 per ml), teratozoospermia (i.e. morphologically normal 
spermatozoa below 4%), asthenoteratozoospermia, oligoasthenozoospermia, oligoasthenoteratozoospermia, 
oligoteratozoospermia, and azoospermia (absence of spermatozoa in the ejaculate)

Results: The most striking abnormality is the high percentage of patients withabnormally low 
morphology score (72.09%). The majority of cases have isolated abnormality (teratozoospermia; 
48.84%). Asthenoteratozoospermia (ATZ) was found in 10.47% and oligoasthenozoospermia (OAZ) and 
oligoteratozoospermia (OTZ) in 8.14% of cases. The least common pattern was necroteratozoospermia 
(NTZ) and oligonecroteratozoospermia (ONTZ) 1% each. Azoospermia was encountered in 3.49% of cases.

Conclusion: Abnormalsperm morphology is the best indicator of infertility and teratozoosperma is the most 
common finding in abnormal spermiogram.
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Introduction

More than 70 million couples suffer from 
infertility worldwide, the majority being residents 
of developing countries. Infertility is defined as the 
failure of a couple to conceive following 12 months 
of unprotected sexual intercourse. About 50% of 
infertility is attributed to male factor.1

The fertility potential of any male can be predicted 
through the evaluation of his semen, thus, Semen 

analysis is the cornerstone of the work up, diagnosis, 
and treatment of male infertility.3 Male infertility is 
diagnosed in laboratory through descriptive semen 
analyses (count, motility, and morphology). Fertility is 
negatively affected if these parameters reduce to a level 
below a predictive threshold 2-4

The quality of semen reportedly varies from country 
to country, suggesting the role of the geographic factors 
in male infertility. In order to establish evidence-based 
reference values for semen analysis, the World Health 
Organization (W.H.O) 2010 manual describes the values 
obtained in eight countries from 1953 men who became 
fathers with a time to pregnancy of <12 months. 5,6

Regional differences in semen quality have been 
reported in the USA (Fisch et al.7), Europe (Jørgensen 
et al.8,9), Japan (Iwamoto et al. 10), India (Adiga et 
al.11), China (Gao et al.12), and Tunisia (Feki et al).13 
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The major causes of male infertility can be treatable 
and preventable. The root cause of this can be one or a 
combination of the following: low sperm concentration, 
poor sperm motility, or abnormal morphology. 
Therefore, understanding these conditions is foremost.14 
Examining the correlation between these parameters 
may help us understand the mechanism that controls 
these parameters.

The present study was undertaken to evaluate the 
pattern of anomalies in the semen of male partners of 
couples presenting with infertility, to determine whether 
these parameters were correlated to each other, and to 
determine the parameters that behave in a different or 
similar manner to currently reported figures worldwide.

Patients and Method
A retrospective study includes a total of 86 infertile 

men visiting a fertility clinic for the period from 15 
October 2018-15 November 2018.

The medical records of infertile couples were 
reviewed and the data were retrieved. Information 
which was extracted from the records included semen 
analysis results (sperm count, volume, pH, viscosity, 
morphology, motility and vitality).

The seminal fluid profile was classified according 
to the WHO manual (2010). Briefly, asthenozoospermia 
(i.e. progressive motility of spermatozoa below 32%), 
oligozoospermia (i.e. spermatozoa concentration 
below 15x106 per ml), teratozoospermia (i.e. 
morphologically normal spermatozoa below 4%), 
asthenoteratozoospermia, oligoasthenozoospermia,olig
oasthenoteratozoospermia, oligoteratozoospermia, and 
azoospermia (absence of spermatozoa in the ejaculate)5

Statistics: Correlation between some sperm 
parameters: count (millions/ml, total motility (%), Grade 
A motility (%) and normal sperm morphology (%) were 
assessed. The values were given as mean ±SD. The 
relation between the values was evaluated by correlation 
analysis. Medcalc® version 11.6.1 software and SSP 
(Smith statistical package) version 2.8 were used for the 
statistical analysis. The results were evaluated in 95% 
confidence interval and the statistical significance was 
defined as p<0.05

Results and Discussion

The incidence of male infertility differs 
significantly from one part of the world to another due 

to several underlying etiological factors, including 
social habits, genetic causes and environmental 
conditions such as underlying infections, chemicals, 
radiation, exposure to heat and frequency of 
intercourse.26

Although conventional semen analysis has been 
criticized as not a true test of sperm function based 
on its poor prediction of fertility when compared to 
more sophisticated tests such as sperm penetration, 
capacitation, acrosome reaction and, more recently, 
sperm chromatin structure assay (SCSA) for the 
detection of DNA integrity, 27 it provides clues to 
structural or hormonal dysfunction and it remains the 
basis of important decisions concerning appropriate 
treatment.3

Table (1) shows the mean and standard deviation of 
basic semen parameters (semen volume, sperm count, 
motility, and morphology). The dominant abnormality 
is the very low percentage of morphologically normal 
spermatozoa (2.03 ± 1.36).

We have found that the majority of cases have 
isolated abnormality (teratozoospermia; 48.84%). 
Asthenoteratozoospermia (ATZ) was found in 
10.47% and oligoasthenozoospermia (OAZ) and 
oligoteratozoospermia (OTZ) in 8.14% of cases. The 
least common pattern was necroteratozoospermia 
(NTZ) and oligonecroteratozoospermia (ONTZ) 1% 
each. Azoospermia was encountered in 3.49% of 
cases.

Teratozoospermia is the most common single 
sperm abnormality (48.84) that could cause infertility 
in patients studied. This is in agree with Alenzi28, 
Altken29, and MacLeod 30, but much higher than 
figures reported in other studies Alesiea19, Taha et al 
21, Kumurga et al 22, Peter et al 23, Owolabi et al 24, 
Aulia et al 14, Karabulut et al 15, and Elhussein et al 25 .

The above discrepancy could be explained by the 
fact that each author has his specific way of defining 
abnormal spermatozoa. For the sperm morphology study 
and the classification of abnormal sperm forms we have 
followed the guide-lines of the W.H.O. Moreover, sperm 
morphology is affected by smearing technique, fixation, 
staining, mounting and the optics and the illumination 
used i.e. the quality of the microscope. Even the small 
artifacts 31
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Among the sperm characteristics, sperm morphology 
has usually played a key role in determining fertility 
potential.32,33

It has been well documented that morphology of 
spermatozoa used for injection is an indicator of the 
competence of sperm and therefore directly related to 
ICSI outcome including fertilization and pregnancy 
rates. 34

Bartoov and colleagues introduced a new technique 
called motile sperm organelle morphology examination 
(MSOME).Combination of this technique with routine 
ICSI gave rise to a new technique called intracytoplasmic 
morphologically selected sperm injection (IMSI), which 
enabled the selection of morphologically ‘perfect’ sperm 
during microinjection. 35

In our study, 22.09 % of patients have sperm count 
below the WHO2010 threshold (i.e., < 15 million/
ml). Isolated sperm count reduction (oligospermia) 
was found in 2.33% of cases, in agreement with Taha 
et al 21, Alesiea19, and AlEnizi28, but less than figures 
reported by Peter 23, and Owolabi24. The total absence 
of spermatozoa in seminal fluid (azoospermia) was 
encountered in (3.49%) of cases, comparable with 
figures reported by Peter 23, and Owolabi24, but much 
lower than figures reported by Razzak36, Alesiea19, 
Aulia14, and Elhussein25.Combined low sperm count 
with other abnormalities of seminal fluid was found in 
19.76% of cases in accord with Razzak36, but disagree 
with Alesiea19, Peter 23 and Aulia14.

The mean sperm count in our current study was 
42.86 ± 33.24 that is above the WHO2010 threshold 
(i.e, 15 million/ml). This is in greement with Najam17, 
Karabulut15, Gowri16, Alemanji18, Alesiea19, Feki13, and 
Guzik6, but disagree with Lackner20.

The difference between present results and other 
researchers’ reports is probably due to different exposure 
to the above risk factors and of course different genetic, 
racial and environmental backgrounds, Moreover, some 
cases of male infertility that were attributed to the low 
number of spermatozoa could be due the female factor17.

About one fifth of our patients (20.93%) has low 
total sperm motility (i.e< 40%, WHO2010 threshold). 
The mean of percentages of Grade A (progressive 
motility) was 31.42 ± 14.8 which is slightly below 

the WHO2010 threshold (i.e., < 32%). Our results are 
comparable to Taha et al 21, Aulia14, and Karabulut15 
but, lower than those reported by Alesiea19 and Peter.23

This difference is due to the subjectively evaluated 
motility in some studies, which is overestimated by 
15-20% compared with objectively assessedmotility.

Correlation coefficient and p values of the semen 
parameters including count (million/ml), total motility 
(%), Grade A motility (%), and normal morphology 
(%) rates with each other is shown in table 3. There is 
a statistically significant positive correlation of each 
semen parameter with other parameters. The strongest 
correlation observed was between total motility (%) 
and grade A (progressive) motility (%).

This is in agreement with Vaidya etal1996 who 
found a positive relationships between a falling sperm 
count, and decrease in motility and total motile counts. 
Also, they found that abnormal morphology increased 
with lower sperm counts.37

Hellstrom et al 2006 found that sperm motility 
and sperm morphology were associated with each 
other and with higher sperm concentrations. Total 
sperm count was positively correlated with semen 
volume, sperm concentration, sperm motility, and 
sperm morphology.38 This in agreement with previous 
reports.39,40

•	 Our average of abnormal forms is higher as 
compared with those in other studies. This may be 
attributed to the way in which normal and abnormal 
spermatozoa are defined, which is specific to each 
author.

•	 Correlation between sperm concentration and 
percent of motility found by us is similar to that 
found by Rehan et al. 41

In conclusion:Abnormalsperm morphology is the 
best indicator of infertility and teratozoosperma is the 
most common finding in abnormal spermiogram.

We hope that this study will inspire further studies 
that include larger number of patients recruited for 
longer period of time from multiple infertility clinics and 
preferably compared to fertile men.
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Table 1; Basic semen parameters

Parameter Mean ± SD

Semen volume (mL) 2.25 ± 0.96

Sperm count (million/mL) 42.86 ± 33.24

Total sperm motility (%) 40.32 ± 17.58

Grade A (progressive) sperm motility (%) 31.42 ± 14.8

Normal sperm morphology (%) 2.03 ± 1.36

Table 2: Seminal fluid abnormalities

Semen 
parameter

WHO 2010 
threshold Semen abnormality in this study No; (%) Total 

Count 15 million/ml Low sperm 
count

Isolated oligospermia 2 (2.33%)

19 (22.09%)
Combined

OAZ 7 (8.14%)

17 (19.76%)
OATZ 2 (2.32%)

ONTZ 1 (1.16)

OTZ 7 (8.14%)

Azospermia 3 (3.49%) -

Motility (total) 40% Low sperm 
motility

Isolated asthenozoospermia 0

18 (20.93%)
Combined

OAZ 7 (8.14%)

18 (20.93%)OATZ 2 (2.32%)

ATZ 9 (10.47%)

Morphology 4% (normal 
morphology)

Abnormal 
sperm 

morphology

Isolated teratozoospermia 42 (48.84%)

62 (72.09%)
Combined

NTZ 1 (1.16%)

20 (23.25%)

OATZ 2 (2.32%)

ONTZ 1 (1.16)

OTZ 7 (8.14%)

ATZ 9 (10.47)

AZ (azoospermia); NTZ (necroteratozoospermia); OAT (oligoasthenozoospermia); OATZ (oligoasthenozoospermia); ONTZ 
(oligonecroteratozoospermia); OTZ (oligoteratozoospermia; ATZ (asthrnoteratozoospermia); OZ (oligozoospermia; TZ 
(teratozoospermia

Table 3: Correlation between semen parameters

Total motility (%) Normal morphology (%) Grade A motility (%)

Count (million/ml)
r = 0.3766
p = 0.0004

r = 0.4401
P < 0.0001

r = 0.3390
P = 0.0014

Total motility (%)
r = 0.4196
P = 0.0001

r = 0.9176
P < 0.0001

Normal morphology (%)
r = 0.4338
P < 0.0001
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Table 4: Comparison of semen parameters in different studies

Author Country No; Age (year) Mean Semen 
Volume (ml)

Mean sperm 
count x 106/

ml
Motility %

Normal 
sperm 

Morphology 
%

Present study, 2020 Iraq 86 - 2.25±0.96 42.86±33.24 40.32±17.58 2.03±1.36

Karabulut et al15 (2017) Turkey 1404 - - 78.67±81.39 66.1±19.85 2.3±2.46

Gowri et al16 (2010) Oman

67 (Primary 
infertility) 32.72±8.08 2.54±1.4 32.05±59.19 30.62±26.74 73.49

31 (secondary 
infertility) 36.71±10.09 3.39±4.12 27.66±37.61 32.71±19.83 60.77

Najam17 (2012) Iraq 50 30.56±5.41 2.25±0.42 51.75±8.5 35±5.4 58.88±6.5

Alemanji et al 18 (2000) Nigeria 100 100 2.26 57.05 62.02 65.2

Aleisa19 (2012) KSA 160 35.65±8.67 2.97±1.61 39.38±49.54 39.28±19.58 29

Adiga et al. 11 (2008) India 1610 - 2.64 26.61 47.14 19.75

Guzick et al. 6 (2001) USA 765 34.7±4.9 - 52±42 49±15 11±6

Lackner et al. 20 (2005) Austria 7,780 31.6 - 10.25 21 15

Feki et al. 13 (2009) Tunisia 2940 36.0±6.9 3.2±1.6 96.1±88.2 44.2±12.7 25.0±16.5

Table 5: Comparison of semen profile in different studies

Study Country Oligozoospermia 
(%)

Asthenospermia 
(%)

Oligoasthenospermia 
(%)

Teratozoospermia 
(%)

Azoospermia 
(%)

Present study, 2020 Iraq 2.33 - 8.14 48.84 3.49

Alesiea, 19 (2012) Saudi 
Arabia 5.7 35.5 21.5 - 26

Taha et al, 21 (2011) Iraq 1.35 10.81 2.16 2.43 11.62

Kumurya et al,22 (2018) Nigeria 11.7 52.3 10.8 55 14.4

Peter et al, 23 (2016) Nigeria 34.9 26.6 14.2 6.5 3.5

Owolabi et al, 24 (2013) Nigeria 25.6 11.5 3.2 18.5 6.2

Aulia et al, 14 (2017) Indonesia 39.7 5.9 17.8 2.6 24.4

Karabulut et al, 15 (2017) Turkey 14.3 13.4 9.4 9.1 -

Elhussein et al,25 (2019) Sudan 15.85 17.96 - 5.28 26.41
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