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EFFECTS OF SPERM PARAMETERS ON THE OUTCOMES OF
INTARCYTOPLASMIC SPERM INJECTION: A RETROSPECTIVE STUDY
FROM LAHORE PAKISTAN

Haroon Latif Khan,' Yousaf Latif Khan,' Kausar Siddiqui,' Ayesha Awais,’ Abdul Rahman Khawaja'

ABSTRACT

Background: Semen analysis is the basic step when investigating sub fertility disorders related to male genital tract. Valuable
clinical information can be obtained from Semen analysis report about the spermatogenesis and functional capabilities of
spermatozoa. Objective: To determine the fertilization rate and pregnancy outcomes among intracytoplasmic sperm injection
patients and its association with sperm parameters. Methodology: This retrospective analytical study was carried out at Lahore
Institute of Fertility and Endocrinology, Lahore. Male partners of 272 couples were included in the study as they came for
evaluation for assisted reproduction in between 1" July and 31" December 2014. Before samples were collected these males were
asked to remain abstinent for 3 days. Specimens were collected by masturbation, and in cases of azoospermia it was retrieved by
Percutaneous Epididymal Sperm Aspiration (PESA) or Testicular Sperm Apiration (TESA). Semen analysis was performed
according to the methods and standards outlined by the World Health Organization (WHO). Oocytes were aspirated after 35-36
hours approximately, by ultrasound-guided transvaginal retrieval. About 4-5 hours after the aspiration of oocyte, in the IVF
cycles, they were inseminated. After 18 to 20 hours all oocytes were examined for pronuclei followed by cleavage assessment
within 24 hours. Embryos were examined and best embryos two or three were transferred into the uterine cavity on the 3rd day.
Results: Fertilization did occurred in 182 (95.8 %) patients with normal sperm count, in 30 (90.9%) with subnormal sperm count
and in 43 (87.8%) with Azoospermia. Fertilization did occur in 209 (95.4%) patients with normal sperm morphology, in 12
(92.3%) with subnormal sperm morphology and in 34 (85.0%) with Azoospermia. Fertilization did occur in 160 (98.2%) patients
with normal sperm motility, in 59 (88.1%) with subnormal sperm motility and in 36 (85.7%) in the Azoospermia group.
Conclusion: Sperm motility and morphology abnormality affected fertilization in intracytoplasimic sperm injection. Though
value of semen analysis is limited but gives direction to the investigation. Mere semen examination is not at all sufficient to make
definitive diagnosis. It is not at all predictive about the functional abilities of the sperms. There is a need for adding an andrology
component to the training of the gynecologists.
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justified.” A properly performed and comprehensive
semen analysis with a complete history and physical
examination can become first step in right direction
in investigating sub fertile couples especially in a
primary care setting.’Clinical data in conjunction
with robust semen analysis serves as a useful tool in

INTRODUCTION

Semen analysis is the basic step when
investigating sub fertility disorders related to male
genital tract. Valuable clinical information can be
obtained from Semen analysis report about the
spermatogenesis and functional capabilities of

spermatozoa.' Results of semen analysis are used
by clinicians to choose appropriate option of
treatment for the sub fertile couple, the laboratory
performing semen analysis should have trained
technicians and use reliable procedures.”

Clinicians and assisted reproductive technology
(ART) specialists have relied upon (WHO) criteria
to decipher the results of basic semen analysis;
though these criteria have been regarded
controversial. But to comment about fertility
potential of a male just on the basis of routine
semen analysis may be impractical and not

diagnosis of male sub fertility and also guides to
make a choice of best treatment modality.’
Unexplained subfertility is the commonest type of
male sub fertility which has one or more semen
abnormalities with no visible cause.” One fourth of
the sub fertile males may have either severe forms of
sub fertility or sterility.’ An insightful understanding
of sperm characteristics is essential before initiating
the process of sub fertility investigation and
management.”

Sperm motility, count and morphology were found to
have unequal potential in occurrence of pregnancy.
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Detailed analysis of sperm morphology including
six different anomalies of head, tail and
cytoplasmic droplet were more frequent in the
couples who did not have pregnancy. Multiple
Anomalies Index (MAI) was shown to have hi§h
predictability of occurrence of pregnancy.™
Sperm morphology, count and motility are
examined in semen analysis along with other
semen parameters and compared with reference
values to make an assessment about the fertility
potential of the male partner.’ The measurements
of sperm concentration, motility, and morphology
all provide useful information for diagnosing male
sub fertility. Sperm morphology, as measured
according to strict criteria, appears to be the most
informative semen measurement for
discriminating between fertile and sub fertile men.
However, none of the measures, alone or in
combination, can be considered diagnostic of sub
fertility."”

If semen analysis is performed correctly and
according to high standards then sperm
morphology report is of a highly predictive
significance especially in deciding the assisted
reproductive techniques to be employed.” The
cause of these abnormalities in the male leading to
sub fertility in a couple may not be evident even
after complete evaluation of the couple presenting
to a fertility center; but this may have huge impact
on the life of the subfertile couple along with
psychosocial implications.™

When a couple approaches a physician for
evaluation of sub fertility first of all male is asked
for semen analysis."*"* After viewing the semen
analysis report further screening and evaluation of
the female partner is carried out.” Standardization
of functional characteristics of sperms and their
count, morphology and motility led to
development of WHO guidelines which helped to
look at male fertility factors objectively. This
standardization helped in communication among
professionals and to compare information among
various research centers but did not imply a cause-
effect relationship between male fertility and
sperm count.””

Repeated revisions of the WHO guidelines were
carried out in the light of new scientific evidence
and latest version was published in 2010.**
Semen analysis remains a cornerstone of male
fertility evaluation despite doubts about its clinical
value. New semen analysis manual of World

Health Organization (WHO) uses evidence-based
publications as a source to decide the cutoff
normality values.” Sperm morphology assessment is
a difficult task as compared to sperm motility
assessment or sperm counting. It needs knowledge,
training and expertise. Without stricter quality
control interpreting sperm morphology assessment
may become meaningless for the clinicians.”

The present study was done to look into sperm
parameters in males presenting in the sub infertility
clinic for semen evaluation according to WHO
criteria and correlate it with fertilization and
pregnancy outcomes.

METHODOLOGY

This retrospective analytical study was carried out at
Lahore Institute of Fertility and Endocrinology,
Hameed Latif Hospital Lahore. Sample was selected
through non probability consecutive time based
sampling from 1" July to 31" December 2014. Semen
analysis was performed according to the methods
and standards outlined by the World Health
Organization (WHO).

Male partners, 272 couples were included in the
study as they came for evaluation for assisted
reproduction in this period. Before the samples were
collected these males were asked to remain abstinent
for 3 days. Specimens were collected by
masturbation and sterile wide mouthed containers
were used to store the semen for examination.

Semen was examined within 60 minutes of its
collection. After looking at pH, appearance,
liquefaction, volume, and pus cells, spermatozoa
were examined for morphology, motility and count.
Graduated disposable pipette was used to determine
the volume and pH was checked with the pH paper.
The semen specimen was thoroughly mixed with a
pipette and thin drop of this specimen was placed ona
glass slide. This drop was spread with the help of a
cover slip. Meckler's counting chamber was used for
counting of spermatozoa. Microscopic assessment
for morphology and motility, of 200 spermatozoa,
was done by examining different fields.

A gonadotropin-releasing hormone analogue
(Decapeptyle) was used to down regulate the women
undergoing assisted reproduction. Long protocol
Daily intramuscular injections (Menogon, IVF-M,
Mesone and Fostimone) or daily subcutaneous
injections (G.F, Puregon) were used for stimulation.
It was followed by HcG i.e. human chorionic
gonadotrophin (Pregnyl, IVF-C, Choriomon) and
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oocytes were aspirated after 35-36 hours undergone ICSI fertilization occurred in
approximately, by ultrasound-guided transvaginal =~ 255(93.75%), p-value 0.02 (significant). Out of 272
retrieval. couples undergone ICSI pregnancy occurred in 66
About 4-5 hours after the aspiration of oocyte, in  (24.3%), p-value 0.69 (not significant).

the IVF cycles, they were inseminated. In the

Intracytopplasmic Sperm Injection (ICSI) cyclesa  DISCUSSION
:ﬁzrm:(t)(;z}(’):: v;afst ;‘cp?ls;fg;ilnﬂgle :ﬁoglasag In our study fertilization was seen with respect to
- sperm count, morphology and motility. Fertilization
hyaluronidase. After 18 to 20 hours all oocytes  ccyrred in above 95% of the couples with normal
were examined for pronuclei followed by sperm count, morphology and motility. Fertilization
cleavage assessment within 24 hours. Embryos  ,1c0 occurred in 88% in couples with subnormal
were examined and best embryos, two or three,  qunt morphology and motility. Fertilization was
were transferred into the uterine cavity onthe 3rd 5155 ‘seen in more than 85% couples with
day. Data was entered into SPSS version 15 and 5, 545permia. Association was found to be strong and
descriptive analysis was done. Mainly statistically significant between sperm morphology,
morphology, motility and counts were included. motility and fertilization.

Fertilization was seen in these couples and  1CS[igan assisted reproductive technique which was
association was checked between morphology,  jntroguced in 1992 it involves injecting a single
motility and counts and fertilization. sperm directly into an egg in situations where sperm

cannot penetrate an egg or in cases of azoospermia.”
RESprTS . . ) The chances of fertilization were enhanced in
Fertilization did occur in 182 (95.8%) patients  couples with unsuccessful IVF cycles with
with normal sperm count, in 30(90.9%) with  yndetectable sperm abnormalities and couples with
subnormal sperm count and in 43 (87.8 %) with  severe male factor subfertility.”

Azoospermia. In these cases sperm retrieval was  ICSI outcome was examined in 308 cases of
carried out either by PESA/ TESA. Fertilization azoospermja by Palermo in 1999. Sperms were
did occur in 209 (95.4%) patients with normal  extracted by MESA (Micro-epididymal Sperm
sperm morphology, in 12 (92.3%) with subnormal  Aspiration) or TESE (Testicular Sperm Extraction).
sperm morphology and in 34 (85.0%) with  On the basis of etiology, epididymal obstruction was
Azoospermia. Fertilization did occur in  found to be, acquired in 103 cases and congenital in
160(98.2%) patients with normal sperm motility, 138 cases. Reproductive tract obstruction was
in 59 (88.1%) with subnormal sperm motility and  present in 14 cases and absent vas deference in 53
in 36 (85.7%) in the Azoospermia group (TableI).  cases. Sperms extracted by TESE fertilized 57.0% of
Strong statistically significant association was 533 eggs. In non-obstructive cases 80.5% of 118 eggs
found between sperm motility and fertilization  were fertilized. (P value=0.0001) Twenty six out of

(0.01). fifty three (49.1%) non-obstructive cases showed to
have pregnancy and eight out of fourteen cases

TableI: Sperm parameters and fertilization (57.1%) of obstructive azoospermia seemed to have
Variable Categorics Fertilization Total pregnancy. Fifty out qf one .ht‘m‘dred and th;ee

Normal ?Sczc L(l;r;%%) ??I;;l,l)lzamn 190 (100%) (48.5%) cases had acquired ep1d1d1mal obstruction

Sperm count | Subnormal | 30 (90.9%) | 3 (9.1%) 33 (100%) they showed to have pregnancy in eighty five out of

Azoospermia | 43 (87.8%) | 6(12.2%) | 49 (100%) one hundred and thirty eight cases (61.6%) of

Sperm Normal 209 (954%)| 10 (4.6%) | 219 (100%) congenital epididimal obstruction seemed to have
P Subnormal 12 (92.3%) | 1(7.7%) 13 (100%)

3
‘Azoospermia | 34 (85.0%) | 6 (15.0%) 40 (100%) pregnancy.

Normal 160 (98.2%)] 3 (1.8%) 163 (100%) In a study published by Khan in 2011, which was
St 1M 5119010009 | done on 1521 sub fertile men and their semen

parameters were compared with the parameters of
Strong statistically significant association was  fertile men. Results showed that teratospermic were
also found between sperm morphology and  2.4%, azoospermic 13.3%, normospermic 14.5%,
fertilization (0.042). Statistically insignificant oligospermic 23.2%, polyspermic 0.9%,
association was found between sperm count and  asthenospermic 35.2%, oligoasthenospermic 10.5.
fertilization (0.09). Out of 272 couples who had

morphology

Sperm
motility
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Semen of proven fathers had greater sperm count  analysis may not be reliable as various studies have
and motility than that of infertile men and it was  concluded.” Semen analysis is very useful
also statistically significant (p<0.05). Similar investigation for identifying male infertility as a first
results were seen when sperm morphology was  step in the initial workup for sub fertility.” But its
compared.” Fertilization in ICSI is dependent on utility in making accurate prognosis and choice of
the source of the sperm. Sperm may be from treatment of sub fertility has been questioned. It has
ejaculates of abnormal and normal semen or there ~ been suggested that it is the patient who needs real
may be a sperm that has been extracted from testes ~ attention and not the semen analysis and its result.
with azoospermia that is non-obstructive in  Ithasbeen proposed that as male sub fertility is being
nature. Sperm's fertilizing ability in ICSI is evaluated and treated by gynecologists; there is an
highest in with sperms from ejaculates of normal  ample need for enhancing andrology skills of the
semen and is lowest with sperms from testicular  gynecologists.“** A multi-disciplinary team,
biopsy. Clinical pregnancy rates are also lower consisting of gynecologist, urologist and
with sperms from testicular biopsy.” Sperm from  embryologist, has become essential for making
males having non obstructive azoospermia effects  clinical decisions in an assisted reproductive setting
both fertilization as well as implantation.* ICSI  for diagnosis, prognosis and treatment of subfertility.
with testicular sperms yielded higher fertilization =~ Suitably trained staff for fertility, psychology and
and implantation rates.” genetic counseling may also be necessary.*
Hameed and Ozturk in 2010 conducted a If a couple in a family suffers from sub fertility a
retrospective evaluation of 111, ICSI treatment general practitioner is the first person to be
cycles which were performed at ACU (Assisted  approached. A general practitioner is a family
Conception Unit), UCH (University College physician who not only explains the phenomenon of
Hospital) London, in five years. Surgical fertility to the couple and seniors of the family but
extraction of sperms was done from epididymis  also helps in initial workup and referral to the fertility
and testes and the outcome was studied in terms of ~ physician.” Ashrafi et al, recommended after a study
fertilization and pregnancy. Epididymal done in Iran in 2013 that the physicians must be
spermatozoa showed a higher fertilization rate as  properly educated and trained to help sub fertile
well as clinical and ongoing pregnancy as  couples to treat sub fertility. They should know what
compared to spermatozoa extracted from the toask from the couples approaching for evaluation of
testes. Clinical pregnancy rate was found to be  subfertility. If these physicians are having enough
statistically significant.” information about the causes of subfertility they will
In men with obstructive azoospermia rates of be able to help them effectively. Though ICSI is an
embryo transfer, pregnancy and delivery seemed effective procedure for severe male sub fertility it can
to have no statistically significant difference  beuseful for subfertility from many other causes.”
between epididymal and testicular spermatozoa.

Birth rates seemed to differ significantly between @~ CONCLUSION

obstructive and non-obstructive azoospermia.  Sperm motility and morphology abnormality
Pregnancy rates were higher in obstructive  affected fertilization in intracytoplasinic sperm
azoospermia as compared to non-obstructive injection. Semen analysis is an important basic test,
azoospermia.” Ninety five percent of males with  which is needed by the physician starting workup
severe infertility can become fathers of their own  evaluation for male sub fertility. Though its value is
genetic children due to ICSI combined with TESE  limited but gives direction to the investigation. Mere
and PESA and donor spermatozoa are no more  semen examination is not at all sufficient to make
needed.Naru studied the outcome in couples definitive diagnosis. It is not at all predictive about
undergoing Intracytoplasmic sperm injection in  the functional abilities of the sperms. There is a need
2008. The outcome was compared between the for addmg an andrology component to the trammg of
ejaculated sperm and retrieved sperm with PESA  the gynecologists as male infertility most of the time
and TESE in azoospermic men. They concluded  jsbeing treated by the gynecologists.

that no difference was seen between outcomes of
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