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2.
3.
4.
5.

Ordinary latex condoms NOT to be used4.
Lubricants to be avoided
Ejaculate should be completely collected, any spillage to be reported
ABSTINENCE PERIOD – minimum of 2 days, maximum of 7 days

B. Sample Collection:
1. The specimen container be kept at ambient temperature of 20 degrees to
37 degrees centigrade
2. The container be clean, wide mouthed and non-toxic for the sperms
3. The following information be recorded
a. Identity of the man (name, date of birth, personal code number)
b. Period of ejaculatory abstinence
c. Date and time of collection
d. Ejaculate volume
e. Time between collection and start of examination (Preferably between
30 to 60 minutes)

Liquefaction

A temperature of 37 degrees will facilitate liquefaction, as also slow swirling
movements of the container. Complete liquefaction is usually achieved between
15-30 minutes, maximum time taken should be one hour.

Volume
Volume is best measured by weighing the sample in the container in which it
has been collected. Use a pre-weighed container, weigh the container with the
ejaculate in it and subtract the weight of the empty container.
Calculate the volume from the sample weight, assuming the density of semen
to be 1gm/ml. Semen density has been reported to vary between 1.03 and
1.04gm/ml5,1.00 and 1.01g/ml, and an average of 1.01g/ml.
Normal Limits-1.4ml (1.4ml to 6ml).

Viscosity
It can be estimated by gently aspirating the semen into a wide bore (1.5mm)
plastic disposable pipette allowing the semen to drop by gravity and
observing the length of the thread. Normal sample would fall as discrete
drops.
Graded as Normal,1,2,3 (most viscous being 3)
ABNORMAL would be if a drop would form a thread > 2cm
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Ejaculate Odour
Normal smell of human ejaculate should be perceived. Note should be made of
strong odor of urine or putrefaction.

Ejaculate pH
Measure in a fresh specimen. Preferably between 30-60 minutes. Mix the sample
well, spread a drop of semen evenly on the pH strip. Wait for the color change to
become uniform(<30secs). Compare the color with the calibration strip.
NORMAL pH is 7.2 TO 8.

Total Sperm Number
Dilute with a fixative to immobilize the spermatozoa.
The limit of normal sperm count is 39 million.

Assessment of Sperm Clumping
There are 2 types of clumping.
1. Sperm Aggregates
Adherence of immotile sperms to one another or of motile sperms to mucus
strands, Non sperm cells or debris is defined as nonspecific aggregation.
2. Sperm Agglutinates
Refers to motile sperms sticking to each other, head-to-head, tail-to-tail or in a
mixed manner, the motility being vigorous.The types of sperm agglutination
are
a. Isolated (<10sperms/agglutinate, many free sperms)
b. Moderate (10-50 sperms/agglutinate, free sperms)
c. Large (>50 sperms/agglutinate, some sperms are still free)
d. Gross (all sperms agglutinated and agglutinates are interconnected)

Sperm Concentration
Use of hemocytometer chambers with improved NEUBAEUR ruling is
RECOMMENDED. Labs should not stop assessing if the number of sperms is as
low as 2 million/ml. LOWEST reference range -16 million/ml.
In order to increase the prognostic value of routine Semen Analysis, the sperm
count have been combined to provide:
TOTAL SPERM COUNT=Sperm Conc. x Volume of semen
TOTAL MOTILE SPERM COUNT=Total sperm in ejaculate x % motility
Or MOTILE SPERM/ml (sperm/ml x % motility
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Sperm Motility
The extent of progressive sperm motility is related to pregnancy rates6. It is
obtained by multiplying the total number of spermatozoa in the ejaculate by
the percentage of progressively motile sperms. Back to 4 pointer system:
1. RAPIDLY PROGRESSIVE->=25micrometres/sec or at least half tail length per
sec.
2. SLOW PROGRESSIVE- 5 TO 25 micrometers per sec or at least one head length
to less than half tail length/sec
3. NON PROGRESSIVE-<5 micrometers/sec or less than one head length
4. IMMOTILE-no tail movement
Lowest Reference Value -total motility-42%. Progressive motility-30%

Sperm Morphology
Lowest reference value of morphology: 4%
In this more and better-quality micrograph of spermatozoa from unprocessed
semen samples considered normal, borderline or abnormal are included,
accompanied by explanations of why each spermatozoon has been classified
the way it has.

Sperm Vitality
The recommended test for diagnostic use is the Eosin-Nigrosin test. Alternative
vitality is also described. Lowest reference value: 54%.

Conclusions

THE MAIN DIFFERENCES IN SEMEN PARAMETERS –5th Edition Vs 6th Edition
WHO Edition

5th Edition

6th Edition

YEAR

2010

2020

VOLUME

1.5ml

1.4ml

TOTAL SPERMNUMBERS(M)

39

39

SPERM CONC (M/ml)

15

16

TOTAL MOTILITY

40

42

PROGRESSIVE MOTILITY

32

30

VITALITY

58%

54%

NORMAL FORMS (%)

4%

4%
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The American Urological Association (AUA) and the American Society for
Reproductive Medicine (ASRM) recommend wet mount microscopy confirmed
with immunohistochemistry for diagnosis of leukocytes in a semen sample.
In contrast, the European Association of Urology (EAU) recommends wet
mount microscopy confirmed with peroxidase positive staining. The WHO
also recommends the peroxidase test, although this test distinguishes only
granulocytes and no other WBC types. The gold standard for assessment of
WBCs in semen is immunohistochemical staining using monoclonal antibodies
against specific WBC subpopulations, but this method is expensive, timeconsuming, and not standardized. Monoclonal antibodies targeted against
CD45 are used as a pan-leukocytic marker in both immunohistochemical
staining and flow cytometry. 30% of infertile males have leukocytospermia,
although in 80% of leukocytospermic infertile males, no microbial infection can
be detected in their semen.

Treatment
There is no clear agreement on the treatment for leukocytospermia. The AUA and
ASRM provide no guidelines for treating leukocytospermia, while the Canadian
Urological Association (CUA) believes that there is no indicated treatment for
leukocytospermia, but antimicrobial therapy can be considered in an infertility
setting.
Systematic review of treatments for leukocytospermia found that antibiotics
might improve sperm parameters, the rate of resolution of leukocytospermia,
the bacteriological cure rate, and even the pregnancy rate, although reports
were conflicting.4 In vitro studies have shown that antioxidants may also have
clinical benefit for sperm function. However, the data were insufficient to
conclude whether antibiotics and antioxidants for the treatment of infertile
men with leukocytospermia were effective or not.
Various treatments, including antibiotics, anti-inflammatory medications,
and ejaculation at least once a month.5 Caution has been advised in the
use of antibiotics, as animal studies have found that antibiotics can arrest
spermatogenesis and disturb other semen parameters. Thus, care should be
taken to administer the appropriate dose and duration of antibiotic therapy to
prevent these complications.
Other agents have been used in the treatment for leukocytospermia. For
example, ketotifen, an antihistamine-like drug, was found to improve sperm
motility and morphology in men with leukocytospermia and unexplained
infertility. Antioxidants have been used to reduce the production of ROS by
seminal leukocytes and improve sperm quality. Nonsteroidal anti-inflammatory
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drugs (NSAIDs) were found to recover sperm count, motility, and morphology in
asthenoteratozoospermic men with leukocytospermia.
Presence of WBCs and RBCs can significantly affect semen quality and fertility.
ROS production is the most prominent issue and is further exacerbated when
these specimens containing WBCs or RBCs are cryopreserved. Proper diagnostic
methods should be utilized, and underlying etiologies should be ruled out
using more extensive urological workups in recurrent and high-risk cases.
Treatment options for these conditions have proven controversial as studies
have demonstrated conflicting results. Currently, no clear clinical strategies exist
for how to manage the cryopreservation of samples with leukocytospermia or
hematospermia. However, appropriate strategies to eliminate WBCs in semen
samples can improve outcomes for cryopreservation and ART.
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tubal occlusion appear to have more favourable pregnancy outcomes than
those with a distal tubal obstruction, a statistically significant difference has not
been demonstrated.4
Venous intravasation is a complication and potential pitfall during HSG. It can, if
not interpreted properly be a cause for an erroneous diagnosis. The sensitivity
and specificity of HSG on bilateral tubal patency or no bilateral tubal patency
were 92.1% and 85.7% respectively. The positive and negative predictive values
were 97.2% and 66.7%, and the accuracy was 91.1%.5
Some studies have shown that it is possible to evaluate tubal permeability
through MRI utilizing the same technique as HSG, using a saline solution
with gadolinium instead of iodine contrast. For those patients who had been
recommended for a pelvic MRI for a more detailed infertility study, a simultaneous
hysterosalpingography using the same method (HSG-MRI) enabled a single and
complete exam in addition to not being subjected to ionized radiation.6
HSG is considered to have a high sensitivity and specificity. HSG and laparoscopy
are not alternative, but are the complementary methods in the examination of
tubal patency.
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Nevertheless, it will take more studies done worldwide to gain confidence
before dydrogesterone will be used as the sole progesterone for LPS in ART
cycles.
Transdermal administration would offer good patient compliance, but it does
not provide adequate plasma level of circulating progesterone. In contrast,
with vaginal administration, though the serum progesterone levels are
lower, the concentration in the endometrium is higher due to the “uterine
first-pass”. Injectable progesterone has been considered the gold standard
for a long time, as it achieves good plasma levels that can be monitored
by serum level measurements. However, the patient compliance is poor
because oil based intramuscular progesterone injections are quite painful.
Aqueous progesterone has now become available which has the advantage
that it can be administered subcutaneously which is comparatively less
painful and can be self-administered.
A recent prospective randomized multicentre trial to study the noninferiority of vaginal to intramuscular progesterone showed that vaginal
progesterone gel showed good efficacy and safety.2 Vaginal progesterone
therefore provides a good alternative to injectable progesterone.Aqueous
injectable progesterone 25 mg daily was compared to micronized vaginal
progesterone 400 mg daily in a randomized study in IVF cycles. There was
no statistically significant difference between clinical, chemical and ongoing
pregnancy rates, and early abortions.3

When should luteal phase support be given?
Regular ovulatory cycles in young women with good follicular development
are likely to produce optimally functioning corpus luteum, and progesterone
levels enough to provide adequate support for implantation and ongoing
pregnancy. Routine luteal phase supplementation to increase pregnancy
rates in such women therefore does not seem to be justified.
There is good evidence that women receiving clomiphene citrate
for ovulation induction with or without IUI have a good luteal phase
progesterone, and do not require additional LPS.4 Women treated with
letrozole may benefit with LPS, particularly those with polycystic ovarian
syndrome.5
Use of gonadotropins has different impact and is known to be associated
with luteal phase defect. Supraphysiological estradiol levels produced due
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to multi-follicular development with gonadotropins leads to reflex inhibition
of LH and hence decreased progesterone secretion. Consequently, IUI cycles
with gonadotropin stimulation are benefited with LPS.6 The effect is more
pronounced in IVF cycles as gonadotropins are given in higher doses, and
it is well accepted that LPS increases pregnancy rates. Injectable or vaginal
progesterone is therefore part of a standard protocol for LPS in IVF cycles.
Higher doses of progesterone may be required when follicle maturation is
triggered by GnRH agonist instead of HCG. Progesterone supplementation
is also critical in frozen embryo transfers when endometrium is prepared
by hormone replacement as there is no corpus luteum and endogenous
production of progesterone.

How much progesterone supplementation is required?
The importance of progesterone in establishing and maintaining pregnancy
is beyond doubt. However, the minimum level of progesterone required to
support pregnancy is not known. As a result, there are no absolute dosage
recommendations for progesterone for LPS. The commonly used doses of
various progesterone preparations are as follows:
Micronized progesterone tablets – 400-800 mg/day
Dydrogesterone tablets – 40-80 mg/day
Vaginal gel 8% - 90 mg once or twice daily
Inj Progesterone (oil based) – 50-100 mg/day
Inj Progesterone (aqueous) – 25-50 mg/day
According to the European Society of Human Reproduction and Embryology
(ESHRE) guidelines, the daily administration of 50 mg of intramuscular
progesterone, 25 mg of subcutaneous progesterone and 600 mg of
micronized vaginal progesterone may be equally effective.7

How long should LPS be continued?
In the event of successful implantation and pregnancy, the HCG produced
by the trophoblast rescues the corpus luteum and prevents luteolysis.
Under physiological conditions, no matter how the pregnancy is achieved,
progesterone production from corpus luteum shifts to placenta around the
seventh week of pregnancy.8
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Progesterone supplementation can be started on the day of oocyte retrieval
or up to two days after the procedure. However, there is great variation in the
duration of LPS in clinical practice. A randomised trial comparing progesterone
supplementation for 11 days (positive pregnancy test) to six weeks of pregnancy
found no difference in pregnancy and live birth rates.9 Another metaanalysis
showed similar results finding no difference between cessation of progesterone
on the day of positive pregnancy test compared to prolonged therapy up to
5-7 weeks of gestation.10 However most IVF clinicians continue LPS up 10-12
weeks of pregnancy. In a recent worldwide survey of practices regarding the
choice and duration of LPS, it was reported that 80% preferred to use vaginal
progesterone alone for LPS, and 52% continued LPS until 12 weeks.11

Key Points
1. Injectable and intravaginal progesterone are equally effective in providing
adequate luteal phase support, and are the preferred route for administration
in ART cycles. Oral dydrogesterone and aqueous progesterone have shown
promise, and may be used for LPS in ART cycles in the future.
2. Natural ovulatory cycles and clomiphene induced cycles do not routinely
require LPS. Gonadotrophin induced cycles for IUI may benefit from LPS, but
IVF cycles must be supported with progesterone.
3. Although evidence does not show significant difference in pregnancy
outcomes when progesterone supplementation is stopped at the time
of pregnancy test, majority of clinicians worldwide continue LPS up to 12
weeks.
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technology cycles. However, disputes still exist regarding the validation of these
practices; vaginal/oral oestradiol has been used to augment the oestrogen
effect on the uterus necessary for uterine endometrial thickness and receptivity.
Low-dose (75-150 mg) aspirin was reported to improve ovarian responsiveness,
uterine and ovarian blood flow and pregnancy rates in patients undergoing
IVF whereas heparin have been evaluated by several groups and was found
to improve pregnancy rates among women with thrombophilia and recurrent
abortions7.
Others included L-arginine, Vitamin E, nitrates, sildenafil, estrogen, pentoxifylline,
tocopherol, and intrauterine infusion of growth factor such as Granulocytecolony stimulating factor and Platelet-rich plasma.
Sildenafil, a phosphodiesterase 5 (PDE-5) inhibitor is now one of the standard
treatments for erectile dysfunction (ED) since decades. Beyond its urological
scope, new therapeutic applications are being explored because of its
vasodilatory property. Recently, the use of sildenafil citrate (SC) has been
gradually extended, and attention has also been paid to the adjuvant use of SC
in IVF. SC prevents the breakdown of cGMP and potentiates the effect of nitric
oxide (NO) on vascular smooth muscles.
Granulocyte colony–stimulating factor (G-CSF) is a cytokine that stimulates the
production of a range of inflammatory cells and is thought as a result to have
a role in several aspect of reproduction including implantation although the
exact mechanism is not understood. 8
Steroids have also been proposed as an adjuvant because of their
immunomodulatory activity. A recent systematic review of the use of
glucocorticoids in ART concluded that they did not improve the overall chance
of live birth9. However, the use of glucocorticoids in women undergoing IVF,
rather than ICSI, was associated with an improvement in pregnancy rates of
borderline significance (OR, 1.53; 95% CI, 1.07–2.19).
Endometrial injury produced either as an isolated procedure or as part of an
investigative procedure such as hysteroscopy has become part of routine
practice in some centres. Its action is unclear but thought to be modification
of the endometrial inflammatory response to implantation or timing of
decidualization. Evidence for benefit has been inconsistent.10
Platelet-rich plasma (PRP) derived from fresh whole blood and has antiinflammatory and pro-regenerative functions. After the activation of the
platelets in PRP, growth factors as vascular endothelial growth factor (VEGF),
transforming growth factor (TGF), platelet-derived growth factor (PDGF)
and epidermal growth factor (EGF) are actively secreted and transformed
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into their bioactive forms within 10 minutes after clotting.11 These growth
factors are known to regulate cell functions such as attachment, migration,
proliferation, differentiation and promote extracellular matrix accumulation.12
PRP efficiently improved the endometrium proliferation, implantation rate, and
clinical pregnancy rate. The high concentrations of various growth factors in
PRP Immuno-histochemical analysis showed increased micro-vessel density,
upregulated expression of Ki67, estrogen receptor alpha, and progesterone
receptor, indicating an improvement in endometrial angiogenesis, proliferation,
and response to hormones. PRP were proposed to be the possible mechanism.
The effect of transplantation with collagen scaffold/umbilical cord mesenchymal
stem cells (CS/UC-MSCs) is on also on trial in thin endometrium caused by
asherman’s syndrome13.
Therefore, the results suggest there is no robust evidence that these addons are effective or safe for thin endometrium in women who are waiting for
embryo transfer.Stem cell therapy seems to be promising. If the endometrium is
constantly thin and unresponsive, proper counselling must be done regarding
the very low live birth rate. Hence, alternatives means such as surrogacy and
adoption may be offered.
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epimerisation of MI to DCI in ovary of PCOS women resulting in deficiency of MI
and increased production of DCI. This disturbs the normal physiological ratio of
40:16.
MI improves oocyte quality in two ways- one is increasing availability of glucose
in ovary for follicular cells and oocytes by cellular glucose uptake and secondly
as Inositol 3 Phosphate plays an important role of second messenger of FSH and
hence promotes maturation of oocyte. DCI reduces aromatase gene expression
leading to decreased estrogen and increased testosterone levels which explains
the detrimental effects on blastocyst and oocyte quality seen with high DCI
concentrations in follicular fluid3.
Many studies have concluded that best results in terms of normalisation of
estradiol, testosterone, progesterone, sex hormone binding globulin (SHBG),
ovulation, IVF outcomes, better quality of oocyte and embryos were obtained
by MI/DCI ratio of 40:1. Inositol in PCOS women undergoing IVF decreases
rFSH (recombinant Follicle stimulating hormone) requirement and reduces
the days of stimulation. Studies have found that total number of follicles and
peak estradiol levels were significantly lower on the day of Human chorionic
gonadotropin (HcG) administration in the inositol group. It reduces risk of
ovarian hyperstimulation syndrome and cycle cancellation rates. Myoinositols
improved implantation rate and was associated with more number of clinical
pregnancies. Therefore, many studies have suggested the use of myoinositols in
PCOS women undergoing IVF cycles7-8. Studies have concluded that 2g twice a
day to cover 24 hours compared to single 4g dose is a better approach9.

Safety profile
Safety of inositols has been proved in many studies. Recently, an International
trial was done on women with previous NTD pregnancy and were planning
next pregnancy. There were 2 recurrences of NTD in women on only folic acid
compared to no recurrence in women on inositol and folic acid10.

Recommendations
International evidence-based guideline for the assessment and management
of polycystic ovary syndrome 2018 recommends Inositol (in any form) should
currently be considered an experimental therapy in PCOS, with emerging
evidence on efficacy highlighting the need for further research.

Summary
Insulin resistance plays a vital role in pathogenesis of PCOS. Inositols are insulin
sensitisers and there is enough evidence to support that MI/DCI in ratio of 40:1
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significantly improves metabolic, endocrine profiles and restores ovulation in
PCOS women. Also, it is a nutritional supplementation without any significant
side effects. Therefore, it should be considered as an alternative therapy for
PCOS women.
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prognosis is worse irrespective of treatment.

What are the pros and cons of myomectomy in patients
with an intramural fibroid?
PROS

CONS

1. No interference with sperm transport by 1. Inconclusive
evidence
whether
reshaping the endometrial cavity and
myomectomy improves the postoperative
removing distortions.
clinical pregnancy rate in case of intramural
fibroids.
2. Improved endometrial and myometrial 2. Myomectomy exposes women to nearly
vascularity
10% rate of surgical complications which
include excessive blood loss, myometrial
hematoma
(1.3%–29.2%),
blood
transfusion (0.1%–1.3%), and conversion
to laparotomy (0.3%–2.7%).
3. Reduced endometrial inflammation

3. Associated with the formation of both
intrauterine and intra-abdominal de novo
adhesions that can reduce fertility

4. Reduced
myometrial
contractility 4. Long-term complications include the
associated with fibroids causing successful
risk of uterine rupture in subsequent
implantation
pregnancies.
5. Restoring the tubo-ovarian relationship 5. High recurrence: almost 60% after an
improving ovum pick up and fertilization
interval of 4–5 years and need for repeat
surgery.
6. Better expression of molecular markers of 6. Adverse pregnancy outcomes: preterm
endometrial receptivity - HoxA-10 and LIF.
birth, hospitalization for threatened
preterm birth, preterm premature rupture
of membranes, intrauterine growth
retardation, preeclampsia, and cesarean
delivery. To date, there is no evidence in
the literature of obstetrical risk reversibility
after myomectomy.

What size and type of intramural fibroid should be
considered for myomectomy?
Recommendations for myomectomy are less clear for asymptomatic women
with infertility who have intramural fibroids that do not distort the endometrial
lining (types 3–4) . Type 3 myomas (intramural abutting the endometrial
cavity) ranging from 2 to 4 cm in diameter should have these fibroids removed
hysteroscopically in patients with recurrent implantation failure and unexplained
infertility as supported by a large retrospective cohort in 2018, Yan et al.
Kolankayaet al. reported that most surgeons recommend surgery for fibroids >7
cm or women with multiple failed IVF cycles. Vimercatiet al. supported pre-IVF
myomectomy for fibroids >4 cm . Bulletti et al. demonstrated higher success
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rate among patients with IM fibroids >5 cm and underwent laparoscopic
myomectomy prior to IVF.
Even though intramural fibroids are implicated in sub-fertility however benefit
of myomectomy remains debated. There is insufficient evidence to determine
that a specific myoma size, number, or location (excluding submucosal myomas
or intramural myomas impacting the endometrial cavity contour) is associated
with a reduced likelihood of achieving pregnancy or an increased risk of early
pregnancy loss.

Do intramural fibroids not distorting the endometrial
cavity also cause infertility?
The prospective controlled study by Casini et al. showed the importance of the
localization of the myoma in relation to the junctional zone, in which importance
in implantation and deep placentation is well known . This is reflected in the
significant impact of intramural non-cavity- distorting myomas on placental
histopathology . The importance of uterine dysperistalsis in the presence of
intra- mural myomas in achieving pregnancies and normalization after surgery
was clearly demonstrated by Yoshino et al.

What are the international recommendations on this issue?
As per the SOGC (Society of Obstetricians and Gynaecologists of Canada) :
There is fair evidence to recommend against myomectomy in women with
intramural fibroids (hysteroscopically confirmed intact endometrium) and
otherwise unexplained infertility, regardless of the size of the fibroids. (II-2D)
If the patient has no other options, the benefits of myomectomy should be
weighed against the risks, and management of intramural fibroids should be
individualized. (III-C).

Reaching a consensus…
We can perform myomectomy in patients undergoing ART and not otherwise
in patients diagnosed incidentally with an intramural fibroid and trying to
conceive. We can consider myomectomy for intramural fibroids in cases of:
1. Long standing unexplained infertility
2. Recurrent implantation failures
3. Fibroids abutting and distorting the endometrial cavity
4. Patients with previous bad obstetric history now wanting to conceive
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through IVF
5. Age of patient>35 yrs resorting to pregnancy via ART
The management of intramural fibroids should be individualised on a case
to case basis, weighing the risks and benefits in each patient.

Road ahead- further research needed…
In women of reproductive age, MRI has shown three distinct layers in the
myometrium: a high-signal-intensity endometrial stripe, a medium-signalintensity outer myometrium, and between the endometrium and outer
myometrium, a low-signal-intensity junctional zone (JZ) which compared
with the outer myometrium has a threefold increase in nuclear area per unit
area, a decreased extracellular matrix per unit volumeand a lower water
content. This zone may affect fertility by two different mechanisms. Firstly,
the origin of myometrial peristalsis in the JZ . Disruption of this zone by
fibroids may lead to increased peristalsis. Secondly, IM fibroids may cause
thickening or disruption of the JZ leading to poor reproductive outcome.
Since JZ plays an important role in implantation and its disruption may
lead to implantation failure, we propose that type 4 fibroid can be further
classified into type 4a and 4b
• 4a are fibroids that disrupt the JZ but does not reach the endometrium
(should be considered for myomectomy)
• 4b are fibroids that do not disrupt the JZ.
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has resulted in good results.
However, problem facing management of adenomyosis surgically are selection
of appropriate patient. Postoperative complication such as pelvic uterine
adhesion, reduced uterine capacity and uterine deformity, decrease tissue
strength predisposing it to uterine rupture during pregnancy. Hence caution
decision need to be undertaken in management by surgery.

Combined Therapy
Combined therapy seems to have better pregnancy rate. They may be appropriate
in patient failing GNRH agonist alone. Secondly in severe adenomyosis causing
severely deformed uterus.

Conclusion
No one particular method of Rx is wholly satisfactory to achieve pregnancy in
an infertile patient.
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certain ovarian cancers), avoidance of contamination of follicular fluid
with endometrioma content during oocyte retrieval, and prevention of
progression of endometriosis
• Disadvantages of surgery include surgical trauma, surgical complications,
economic costs, potential decreased ovarian response, and lack of evidence
for improved IVF pregnancy rates.
For ovarian endometriomas greater than 4 cm if surgery is planned then
laparoscopic cystectomy with excision of the cyst wall is preferred as it improves
fertility compared to cyst drainage and coagulation, which is associated with
a high risk of cyst recurrence. Intraoperative steps should be taken to prevent
complications.
• Preservation of the vascular blood supply to the ovary is important, as
proper blood supply is vital for the preservation of ovarian volume and
antral follicular counts. So it is postulated that when approaching the hilus,
where the ovarian tissue is more functional and the plane of cleavage is less
visible, partial cystectomy is performed and the remaining tissue is electro
coagulated or CO2 Laseris used for vaporization
• Strict adherence to the principles of microsurgery
• To remove all visible endometriotic disease.
• Plane of dissection should be identified clearly between cyst wall and normal
ovarian tissue to avoid inadvertent injury to normal ovarian tissue, for this
hydro dissection or dilute vasopressin injection can be used beneath the
capsule
• During adhesiolysis and release of ovaries from ovarian fossa, ureters should
be identified clearly.
• Avoid spillage of endometriotic contents as this may increase the risk of
recurrence of the disease and adhesion formation

Conclusion
Moderate –severe endometriosis with prior one or more infertility operations,
IVF-ET is better therapeutic option than another infertility operation. Second
line surgery not recommended.
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however need careful monitoring and tailoring of cost effective treatment to
avoid risks of OHSS and multiple pregnancies. Lifestyle modification would
always remain as the first step towards improvement in unresponsive PCOS.
Adjuvants using metformin have shown varied results with some studies
showing the combination of Metformin and CC to be comparable to LOD.
LOD should be reserved to well chosen anovulatory CC-resistant PCOS cases —
Those with young age, raised LH levels, exaggerated response to gonadotropins,
noncompliance or nonfeasibility with frequent, intensive monitoring or needing
laparoscopic assessment of the pelvis.
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Depending upon the fertility treatment and time of detection of endometrial
polyp, management should be individualised. Polyps less than 1.5 cm did
not seem to affect the pregnancy outcomes in ICSI cycle in a study9. Another
study showed that polyps less than 1.5 cm which developed during an ovarian
stimulation in an IVF cycle did not affect the pregnancy outcomes, also polyps
detected and resected before the start of an IVF cycle had similar outcome as
women with no polyps10.
Having said that in lack of randomised controlled trials and conclusive evidence
on this, patient should be informed about the affect of polyps on receptivity,
possibility of regression, treatment option of polypectomy, cancellation or
freezing followed by polypectomy and then frozen embryo transfer, based
on embryo quality, previous reproductive history, time in hand and financial
background and informed decision should be made.

Key Points
1. Assessment and correction of uterine factors is necessary for optimal
outcomes with fertility treatment
2. Routine pre IVF hysteroscopy is controversial
3. When detected on routine hysteroscopy, polyps should be resected
4. Pre procedure detected polyps should be removed
5. Small polyps picked up during stimulation have shown not to affect the
pregnancy rates significantly.
6. Couples to be counselled about the pros and cons of polypectomy, even for
small polyps detected during treatment and informed decision to be made
based on the embryo quality, previous reproductive history.

References
1. Chan YY, Jayaprakasan K, Zamora J, Thornton JG, Raine-Fenning N, Coomarasamy A. The
prevalence of congenital uterine anomalies in unselected and high-risk populations: a
systematic review. Human reproduction update. 2011 Nov 1;17(6):761-71
2. Grimbizis G, Tsolakidis D, Mikos T, Anagnostu E, Asimakopoulos E, Stamatopoulos E, et al. A
prospective comparison of transvaginal ultra- sound, saline infusion sonohysterography, and
diagnostic hysteroscopy in the evaluation of endometrial pathology. FertilSteril 2010;94:2720–5.
3. Rogerson L, Bates J, Weston M, Duffy S. A comparison of outpatient hyster- oscopy with saline
infusion hysterosonography. BJOG 2002;109:800–4
4. Rackow BW, Jorgensen E, Taylor HS. Endometrial polyps affect uterine receptivity. FertilSteril.
2011 Jun 30;95(8):2690-2. doi: 10.1016/j.fertnstert.2010.12.034. Epub 2011 Jan 26. PMID:
21269620; PMCID: PMC3096716.
5. Perez-Medina T, Bajo-Arenas J, Salazar F, Redondo T, Sanfrutos L, Alvarez P, et al. Endometrial

36
polyps and their implication in the pregnancy rates of patients undergoing intrauterine
insemination: a prospective, randomized study. Hum Reprod. 2005;20:1632–5
6. Smit J, Kasius J, Eijkemans M, Koks C, van Golde R, Nap A, et al. Hysteros- copy before in-vitro
fertilisation (inSIGHT): a multicentre, randomised controlled trial. Lancet 2016;387:2622–9.
7. EL-Toukhy T, Campo R, Khalaf Y, Tabanelli C, Gianaroli L, Gordts S, et al.Hysteroscopy in
recurrent in-vitro fertilisation failure (TROPHY): a multi- centre, randomised controlled trial.
Lancet 2016;387:2614–21.
8. Haimov-Kochman R, Deri-Hasid R, Hamani Y, Voss E. The natural course of endometrial polyps:
could they vanish when left untreated?. Fertility and sterility. 2009 Aug 1;92(2):828-e11.
9. Isikoglu M, Berkkanoglu M, Senturk Z, et al. Endometrial polyps smaller than 1.5 cm do
not affect ICSI outcome. Reprod Biomed Online. 2006;12:199–204. doi: 10.1016/S14726483(10)60861-9
10. Tiras B, Korucuoglu U, Polat M, et al. Management of endometrial polyps diagnosed before or
during ICSI cycles. Reprod Biomed Online. 2012;24:123–128. doi: 10.1016/j.rbmo.2011.09.002

38
(6.1%) is much lower than fertile women (20%). Moreover, patients with mild
tubal disease can expect pregnancy following adhesiolysis; however, if they do
not achieve pregnancy, the final solution will be ART. Patients with severe tubal
disease accompanying abnormal HSG findings are best advised to proceed to
ART. Consequently, reasons supporting ART bypassing diagnostic laparoscopy
are as follows: (1) improved outcome of ART, (2) lower pregnancy rate following
diagnostic laparoscopy for patients with suspected unexplained infertility and
normal HSG findings than following ART, and (3) lack of a contribution from
diagnostic laparoscopy in the management plan for patients with suspected
unexplained infertility and normal HSG findings.
Conclusion: Clinical history is very important for the selection of the more
appropriate diagnostic tool. Its important to classify patients as high risk and
low risk. High risk patients with past history of infection, prolonged infertility
and positive clinical findings usually warrants early laparoscopy whereas
HSG be initially indicated as the less invasive procedure in low risk patients.
Omitting laparoscopy from the infertility work-up when HSG is normal and
there is no contributing past history can reduce the cost of fertility treatment
without compromising success rates. Laparoscopy and laparoscopic surgery for
adhesiolysis or ablation of endometriotic lesions should be reserved for cases
where ART is not easily available or covered by health care services.
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