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Introduction

Assisted Reproductive Technology (ART), as we
know it today, has entered the new millennium with
many recent advances and holds promises of many rapid
developments. Infertility is no longer viewed as
insurmountable and has come to be accepted as an
extraordinarily common medical problem. A worldwide
estimate shows that, 10 to 4% of couples in the
reproductive age group (20-40 vears) face difficulty in
conceiving. However, recent improvement in ART
techniques make pregnancy possible inmany previously
untreatable conditions.

Over the last 23 years, since the birth of Louise
Mayv Brown, the first test tube baby in 1978 (Steptoe and
Edward, 1978), there have been technological advances,
which have contributed to the steady rise in success rates
ot ART procedures. Newer drugs for ovulation induction,
improved embrvo culture media and embryo transfer
methods have enhanced results, Intracytoplasmic, sperm
injection (1CSH has revolutionized the management of
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male factor infertility. Laser Assisted Hatching (1LAH)
has helped to improve the implantation rates and thus,
the pregnancy rates. Preimplantation Genetic Diagnosis
(PGD) rules out genetically abnormal cmbryos, thus
improving the chances of conception in patients with
repeated IVI tailures. Cryopreservation technology for
semen and embryos and more recently oocvte and
ovarian cryopreservation has made prolonged
preservation possible. Advancement in Endoscopy
techniques have further comptemented ART in
enhancing pregnancy rates.

Ovulation Induction

Adequate ovarian responsc is critical to the
success of an ART procedure. Cvcles are intensively
monitored to determine ovarian response, follicular
maturation and to reducce the risk of ovarian
hyperstimulation. New drugs such as GnREH antagonists
hold promise of leading to better ovarian stimulation,
egg quality and possibly implantation rates.

For the induction of ovulation the use ot GnRE
analogues are now widely in practice to synchronize
follicular development avoiding a precocious LH surge
from leading follicles (Macl.achlan et al., 1989). As a
possible alternative to the necd for induction of
superovulation the possibility now exists to recover
immature oocytes trom unstimulated ovaries. Cha et al.
(1991), successfully matured immature oocvles in vitro,
fertilized them and then transferred the cleaved embryos
leading to a viable pregnancy. Furthermore, treatment
option is available to agonadal women, or women
suffering from ovarian dysgenesis or premature
menopause. Donated oocytes replaced in a sequential
hormone replacement cycle in agonadal woman have
further increased the scope of the technology for women
in the premenopausal and menopausal group



Embryo Culture Technology

I'he mtroduction ot sequential media has
allow ed scientists to culture the embryos to the blastocvst
stage betore implantation. Since it is at the blastocyst
stage that a fertilized ege enters the uterus in an
tunassisted pregnancy, higher implantation, swhich leads
to mereased pregnancy tates, can be achieved by
carrving out embrvo transfers at this stage. IVE embryos
are primarily being transterred at the 4 =8 cell stage on
day 2-3 post rertifization. The reason for this has been
duc to limitations of culture media and conditions to
sustain normal prowth ot blastocy sts at acceptable rates.
NMore signiticant results indicate thatwhen good quality
blastocysts are transterred, pregnancy rates are above
457, The blastocvst development rate in sequential
mediais approvimately 457 (Sakkas et al., 2001) thus
providing adequate numbers of embryos that make dayv
5 blastocvst transiors a realistic option. Our experience
with blastooy st transters has shown a significant
mcrease in pregnancy rates while eliminating the need
to implant multiple eggs thereby reducing the risk ot
multiple gestations.

Intracvtoplasmic Sperm Injection (1CSI)

This technique, which has been available only
in the past decade, has revolutionized the treatment ot
male intertility. The procedure, by which asingle sperm
can be introduced mto anegy to bring about fertilization,
allow s the treatment of the most severe forms ot male
factor infertility. With JOSI approximately 65° of the
injected oocvtes show fertilization and the rate ot oocyte
damage s negligible 1CSHs now a therapeutic option
for both obstructive and non-obstructive azoospermia.
Techmiques like Percutancous Sperm Aspiration (PESA),
Testicular Sperm bxtraction (TESA) are simplified
methods of spermisolation in azoospermic men. The
first pregnaney in South Fast Asiawas reported by our
croup in 1994 (Parikh etal.. 1994), 1CST addresses severe
forms ot male intertility such as oligospermia,
asthenosperimia, teratospermia, globosperimia, sperm
withcomplete lack of motility due to absence of dynamic
arm and other tubular defects.,

Laser Assisted tHatching (LA

Drisorders i the hatehing of the zona pellucida
(ZP) accounts tor one of the main causes for lack of
implantation (De Felicr and Siracusa, 1982; Fukuda et
al., 1992) and failed conception in an otherwise well
managed invitro fertilization (IVE) cyele, where embryo
quality and uterine receptivity have been regularly
monitored. Only 10 to 20 of embryos replaced in the
uterus after in vitro fertilization complete the initial
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stages of implantation. One of the important reasons for
this is an impediment to hatching of an otherwvise healthn
blastocyst (Cohen et al.. 1990}, Inn the past, the fechnigue
of assisted hatching by chemical (Cohenet al, 1992y or
mechanical {Depvrene et al, 1988; Parikh ot al, 1996)
methods has helped the embryos hateh trom the /1 and
has shown an increase in pregnancy rates. However
application of the Acid Tvrode solution requires greater
technical expertise and has been-reported to be toxic to
human oocvtes and embrvos especially it the zona s
thin (Cohen and leldberg, 1991). Mechanical Assisted
Hatching is easier to pertorm but the slits obtained are
variable in size and if too small can intertere with the
hatching procedure (Cohen, 1991).

The recent introduction of Taser Assisted
Hatching (LAH) has simplified the technique of Assisted
Hatching making it precise, sate, simple and
reproducible. The safety, technical case and simplicity
of using LAH have been described carlior tGermond ot

al, 1995).
Embryo transfer

One of the key contributory factors to the
successful outcome of an ART cvele 1s an atraumatic
embryo transter. An ideal catheter has an case of
handling, passes through an undilated cervin is nol
toxic, has appropriate markings for depth ot msertion
and has a catheter tip detectable on USG. [tis important
that the embryo transfer be pertformed nas atraumatic
manner as possible, as this will atfect the outcome
Although many advocate to hold the cervinowath an Allis
forceps and straighten the uteroceryical axis for casier
replacement, others teel that uterme and cervical
manipulations cause contractions which can make the
embryos relocate cither to the rallopian wibe oy to the
cervix (Ijland et al., 1998; Lesny et al., 1998 fandchum of
al,, 1998).

Preimplantation Genetic Diagnosis (PGD)

Chromosomal abnormalities are one of the
major causes for pre and post implantation embryo
wastage reflected by decreased implantation and
increased miscarriage (Warburton crai., 1usei b fiortsto
improve the means to diagnose and treat human genctic
discases have a long history in biomedical rescarch and
medicine. Presently, most of the gencetic testing for such
disordersis done at 12— 18 weeks of pregnaney and the
patient has to undergo termination of pregnancy m the
event of an abnormalitv being detected. In contrast
preimplantation genctic diagnosis (PGD), a new adjunct
to IVE, helps in negative selection of attected embry os
prior to implantation, thus avording the stress and
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cmotional trauma associated with elective termination
of presnancy (W ells and Sherlock 19985 PGD helps to
assess the genctrie makeup of the embrvos, thus
chmmating vencticaily detective embry os betore
implantation (Sermon and [ ichacers, 1999,

PG asan emergent technology is particularly
usctutfor couples at risk ot transmitting genetic disorders
to then oftspring, woman with repeated pregnancy
[osses due to genetic disorders, couples who have had a
child with venetic problems and arc at a high risk of
havimg another one orcouples with a family history of a
senetic disorder can avail of PG moorder to enhance
the chances of a normal ottspring {Parrkh et al., 2001).

For PGDL solation of genctic material s done
from the oocvte {polar body biopsvy or the embrvo
thiastomere biopsv trom cleavage  stage embryo or
trophectoderm bropsy from: blastocy st), followed by
senetic analy sis of the blastomere tor establishing the
dragnosis by Fluorescent in situ Hyvbridization (FISEH
or Polymerase Cham Reaction (PCR). FISH is used to
detect chromosomal anomathies (Munne, 2000) while
PCR s used to detect single gene disorders (Wells and
Sherlock 1998 At ourcentre w e offer PGID for numerical
disorders aswell as tor thalassemie and cvstic fibrosis

Egge Donation

Oocvie donation 1s a viable option in women
with mpendmy or established ovarian failure either
prematurely or at the correct time. NMore recently the
mdications have extended to mnclude women with an
inherent risk of passing on a serious genetic defect to
theirottspring. The donor oocvte program is also offered
to women with ditficulty in egg production or whose
cogscarry a gencetic detect. Ttalso provides an opportunity
for tertile women to become ege donors, helping a
childless couple build a tamitv. Donors undergo ovarian
stimulation and cug retrieval, while recipients undergo
fertilization and transter. Donors are carefullv screened
and matched with prospective recipients (Noves et al,,

2000,
Cryopreservation

sperm ornvopreservation allows males
undergoing chemotherapy and 7 radiotherapy, possible
to have childrenin fater vears. This technology can also
be made available for couples who are separated due to
work related issues tor long periods of duration. l'mbrvo
crvopreseryation obviates the need to resort to ovulation
mduction and vocy te retriey al in subsequent eveles (Van
den Abbeel et all, 20001 Oocyvle cryopreservation is

potentiallyv an alternative solution to preserve the
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reproductive capacity for women at risk of losing it
because of premature ovarian fardure, pelvic discases,
surgery, or anticeoplastic treatments (Porcu 2001 )

Endoscopic Surgery

Correctdiagnosis is a crucial step in deternuning,
appropriate therapy. Once the diagnosis has been
established, treatment can be tailored specitically to the
individual needs of the couple The goal of endoscopic
surgery in intertility practice is to restore the normal tubo-
ovarian anatomy ot the pelvis fo whatever extent is
possible. Hysteroscopic resection of septum, excision of
polyps and myomas, lateral metroplasty all contribute
fe restormg the normal cavity, mereasing the arca of the
iterine cavity for implantation  Taparoscopi
adhesiolvsis, myomectomy, excision and cauterization
ol endometriotic arcas have shown to enhance coovie

quality and safer oocyte retrieval.

Current thinking indicates that the presence of
hvdrosalpiny brings down the implantation rates
following IVF. A micta-analysis of 15 pubhished studies
showed negative consequence on pregnaney rate,
implantation vate and Hive born rate inwomen with tubal
infertibty with hvdrosalpmy ondergoing IVE thar m
women with hvdrosalpina (Camus 19991 Recent dara
suggrests that hydrosalpina that is visibic on transyaginal
sonography requires removal (De Wit ot al, 1998,
Indiscriminate salpmgectomics m all bydrosalpmees s
clearly not the consensus.

Psychiatric Stress

Patients undergoing in vitro tertilization 1V
experience high levels of stress, depression and anviety
(Sonawalla et al., 1999). Contributing factors include
treatment related stress, cultural factors such a- increased
social and family pressures, a vulnerability Lo stress, poor
coping skills and pre-existing depressive or ansiely
disorders (Beutel et al, 1999; Sonawalla ot al.. 1999y,
increased v ulnerability to stress is associated with a poor
outcome ot IVE —embryvo franster treatment (Facchinetti
ctal.. 1997). Counseling and cognitiv e behavior theraps
are reported to be beneficial to some patiente.

Conclusion

Newer technologies have allowed IVE centres
world over to fulfill the infertile couple’sawvish to beget
children. Although there have been great studies in the
field of reproductive technology n the last few decades,
more rescarch and randomized control trials need to be
done to offer new hopes and vistas.
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