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aspirate 2–4 times maintaining the standard 
pressure.[1,2] This can causes loss of ovarian 
granulosa cells that may result in subsequent 
corpus luteal insufficiency.

The Cochrane review in 2010, followed by 
the meta‑analysis in 2012[3,4] concluded that 
follicular flushing in unselected women 
undergoing in‑vitro fertilization  (IVF) did 
not affect the oocyte yield or pregnancy 
outcomes. It, in fact, increased the operating 
time marginally and increased the analgesic 
requirement. More recently, a small study[5] 
showed that even in poor responders the 
method of follicular flushing does not 
improve the oocyte yield.

There is a lack of studies looking at the effect 
of aspiration pressure on oocyte quality and 

INTRODUCTION

Oocyte retrieval is a key step in assisted 
reproduction, the transvaginal route being 
the current preferred method. The quality 
of the oocyte so collected is an important 
determinant of the overall embryo quality 
and post embryo‑transfer outcomes. Apart 
from the inherent characteristics of the oocyte, 
its quality is affected by the actual process of 
oocyte retrieval; including the expertise of 
the aspirating doctor, the type of equipment 
and the techniques used. The aspirating 
pressure may affect the integrity of the 
oocytes aspirated. It is generally postulated 
that increasing the vacuum aspiration 
pressure might decrease the quality of oocytes 
retrieved.[1] In cases of anticipated difficult 
oocyte retrievals the practice is to flush and 
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pregnancy outcomes. A  few studies have quoted using 
aspirating pressures ranging between 150  mmHg and 
200 mmHg[6] or occasionally, as low as 80 mmHg.[5]

We routinely used aspirating pressures of 120 mmHg but 
like many others in this field found that oocyte yield was 
less in women with low antral follicle count (AFC) (≤10). 
Hence, we decided to try oocyte retrieval at a slightly 
higher aspiration pressure of 140‑mmHg in women with 
low follicular counts. We analyzed 3‑year data from our 
center to compare the outcomes following the three methods 
of oocyte retrieval–aspirating at the standard negative 
pressure of 120‑mmHg, higher negative aspiration pressure 
of 140‑mmHg, and flushing and aspiration at 120‑mmHg.

Aim(s) and objectives
To compare oocyte retrieval outcomes using three methods 
of aspiration:
•	 Direct aspiration pressure of 120‑mmHg in those with 

normal AFC
•	 Direct aspiration pressure at 140‑mmHg in those with 

low AFC
•	 Aspiration pressure of 120‑mmHg with flushing in those 

with low AFC.

The AFC in both the ovaries together of ≥10 was considered 
normal and anything less was low.

MATERIALS AND METHODS

This retrospective study was conducted at the assisted 
reproduction center in our Tertiary Care Hospital. We 
included data from IVF records of 172 women who underwent 
oocyte retrieval and IVF/intracytoplasmic sperm injection in 
our center over a period of 3 years from May 2010 to June 
2013. The data were divided into three groups as described 
previously. Group A consisted of 96 women with normal AFC 
who underwent oocyte retrieval with negative aspiration 
pressure of 120‑mmHg, Group B consisted of 41 women with 
low AFC who had oocyte retrieval using negative pressure 
of 140‑mmHg, and Group C consisted of 35 women with 
low AFC in whom oocyte retrieval was done after flushing if 
initial aspiration at 120‑mmHg did not yield oocytes. Women 
who had oocyte retrieval with 120‑mmHg from one ovary 
and 140‑mmHg from the other ovary were excluded from the 
study. The groups were comparable with respect to semen 
parameters and other co‑morbidities like endometriosis. They 
underwent stimulation with antagonist protocol. The number 
of oocytes retrieved, the oocyte yield (the number of oocytes 
retrieved divided by follicles aspirated), and the fertilization 
rate (the number of embryos developed divided by number 
of eggs retrieved) for each patient was calculated.[7] The 
oocyte and embryo quality were graded according to the 
Istanbul consensus criteria [Table 1].[8] Serum beta‑human 

chorionic gonadotropin (bHCG) level was done 2 weeks after 
embryo transfer. Those who had a bHCG level ≥30 mIU/mL 
but showed no evidence of pregnancy on ultrasound scan 
were termed biochemical pregnancies. The rest were clinical 
pregnancies. Pregnancy losses at <24 weeks were termed 
miscarriages. Those that delivered live after 24 weeks were 
termed live births. Ethical Committee Clearance was obtained 
prior to the study.

Analysis
Statistical analysis was done by Statistical package for the 
social sciences version 16 (SPSS, Chicago, USA). Data was 
analyzed by applying Chi‑square tests, and P < 0.05 was 
considered significant.

RESULTS

As shown in Table 2, a higher mean number of oocytes and 
embryos were noted in Group A, compared to Groups B or C 
(P < 0.001). As Group A had a higher AFC to begin with, we 
analyzed the oocyte yield (number of oocytes divided by 
number of follicles tapped in each patient) and the embryo 
yield (number of embryos formed divided by the number of 
oocytes retrieved per patient) to enable comparison between 
the three groups  [Table  3]. No statistically significant 
difference was noted between the oocyte yield in Groups A 
and B (P = 0.404) while that in Group C was comparatively 
less. The mean embryo yield in all three groups was 
comparable, but the maximum yield was in Group B.

Table 2: Mean parameters from each group
Parameter Mean

Group A
120 mmHg 

n=96

Group B
140 mmHg 

n=41

Group C
120 mmHg with 
flushing n=35

Follicles tapped 18.72 7 6.8
Eggs retrieved 8.52 4 2.01
Fertilized eggs 5.11 2.73 1.01
Embryos obtained 3.91 2.25 1.00

Table 1: Consensus scoring system for cleavage‑stage 
embryos[8]

Grade Rating Description
1 Good <10% fragmentation

Stage‑specific cell size
No multinucleation

2 Fair 10-25% fragmentation
Stage‑specific cell size for majority of cells
No evidence of multinucleation

3 Poor Severe fragmentation (>25%)
Cell size not stage‑specific
Evidence of multinucleation

Courtesy‑Basak Balaban et al., The Istanbul consensus workshop on embryo assessment: 
Proceedings of an expert meeting; Alpha Scientists in Reproductive Medicine and ESHRE 
Special Interest Group of Embryology Human Reproduction, 2011, 26, 6 1270-1283, 2011 
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pressure does not significantly affect favorable assisted 
reproduction technology  (ART) outcomes.[19‑20] A review 
published in 2011 also stated that the predictive potential of 
oocyte morphology in IVF outcome is not clear at present.[19]

In women with low ovarian reserve (AFC < 10), the standard 
aspirating pressure of 120‑mmHg often yields very less 
oocytes.[1,2] In these women flushing the follicles with tubal 
fluid and aspiration was believed to improve the oocyte yield 
and thereby the ART outcome.[21,22] In fact, a study published 
in 2005 found that flushing up to four times was optimal in 
maximizing the oocyte recovery rate per follicle tapped.[22] 
However, the 2010 Cochrane review on flushing, found no 
added benefit in using flushing compared to direct aspiration. 
Flushing and aspiration lengthened the oocyte retrieval time.
[4] Flushing was also believed to increase loss of granulosa 
cells causing luteal phase defects and miscarriages.[23,24]

This study showed that the oocyte yield, quality of oocytes 
retrieved, as well as pregnancy rate (39%) following direct 
oocyte aspiration at 140‑mmHg, was comparable to that 
with the standard aspiration pressure of 120‑mmHg (34.4%); 
whereas flushing and oocyte retrieval resulted in only 
17.1% clinical pregnancies, significantly less compared to 
the other groups.

Oocyte quality was determined based on nuclear maturation. 
Morphological differences in oocytes retrieved were not 
seen among the groups on analysis by our embryologists. 
Cleavage stage embryo assessment was done either on 
day 2 or 3. These were done as per the Istanbul consensus 
criteria as mentioned earlier.[8] No significant difference in 
the morphology of oocytes retrieved was noted between the 
three groups. Nevertheless, the oocyte and embryo yields 
were more in the direct aspiration groups compared to the 
flushing group.

The clinical pregnancy rate in the flushing group was a 
dismal 17.1% compared to 39% in the 140 mmHg group 
[Table 1 and Figure 1]. The flushing group also had a high 
miscarriage rate  (50%). On the other hand, pregnancy 
outcomes in groups undergoing oocyte aspiration at 120 
and 140‑mmHg were comparable, even though, the latter 
group included women with low AFC. The abortion rate of 
31% was higher in the 140‑mmHg compared to the 21% in 
the 120‑mmHg group, but the difference was not statistically 
significant [Figure 1]. Loss of granulosa cells results in poor 
ovarian hormonal support in the luteal phase, as well as the 
first trimester of pregnancy, which might explain the poor 
pregnancy rate and increased abortions in the flushing 
group.[25]

The present study showed that increasing oocyte pickup 
pressure to 140‑mmHg did not adversely affect the 

Table 3: Oocyte and embryo yield
Parameter Group A

120 mmHg 
n=96

Group B
140 mmHg 

n=41

Group C
120 mmHg with 
flushing n=35

Mean SD Mean SD Mean SD
Oocyte yield 0.46 0.16 0.57 0.24 0.29 0.04
Embryo yield 0.46 0.23 0.56 0.27 0.50 0.06
SD: Standard deviation

The pregnancy rates and outcomes are depicted in Table 4 
and Figure 1 . The number of biochemical pregnancies in 
all the three groups was small and did not differ much. The 
clinical pregnancies in Group A (35.4%) and Group B (39%) 
were significantly higher than the 17.1% in Group C. Of 
these clinical pregnancies, 76% in Group A and 69% in 
Group B resulted in live births as against 50% in Group C. 
Considering the original number of women in each group, 
the live birth rates were comparable in Group A  (27%) 
and B  (26.8%) but significantly less in Group  C  (8.57%). 
The miscarriages in Group A and B were 21 and 31%, 
respectively as against the 50% in Group C.

DISCUSSION

Aspiration of oocyte cumulus complex is the defining step in 
assisted reproduction.[5] Transvaginal oocyte recovery is the 
least invasive, least painful, most accurate, and simple method 
to collect oocytes.[9,10] Apart from the inherent characteristics 
of the oocyte, its quality is affected by the techniques used 
for oocyte retrieval. The aspirating pressure used for oocyte 
retrieval can affect the integrity of the oocytes.[11]

Initially, manual syringe aspiration was used for oocyte 
pick up. Maintaining a steady aspiration pressure below 
120‑mmHg was difficult with this technique. Manual 
syringing has consequently been replaced by electronic 
aspiration pumps, which can maintain a steady aspiration 
pressure.[10] Morphologically abnormal oocytes have been 
seen more at higher aspiration pressures particularly around 
180‑mmHg, which were frequently used during laparoscopic 
oocyte retrieval.[12‑16] Aspiration pressures between 90 mmHg 
and 120 mmHg have been associated with good oocyte yield 
and minimal damage.[1,2,8] Few published studies that have 
assessed the effect of higher aspiration pressure for oocyte 
retrieval in humans.[10,11,17,18] Higher than standard pressures 
have been used for aspiration of immature human oocytes 
for in‑vitro maturation. A  study done in this field noted 
that aspiration pressures of more than 180‑mmHg cause 
immature oocyte damage and poor embryogenesis.[10]

However, there is no literature citing the effects of slightly 
higher aspiration pressure of 140‑mmHg on oocytes. 
Moreover, many recent studies have shown that most 
morphologic abnormalities especially the fractured zona 
pellucida that is attributed to higher than standard aspiration 
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oocyte yield, embryo yield, and quality or pregnancy 
outcome compared to the standard aspiration pressure of 
120‑mmHg, even though it was used in women with low 
AFC. This increased pickup pressure seemed logical since 
it was practically feasible and gave hope to a segment of 
patients where the oocyte retrieval was difficult with the 
stipulated standard pressure of 120‑mmHg. Moreover, 
oocyte aspiration pressure of 140‑mmHg gave promising 
retrieval rates and pregnancy outcomes in women with 
poor AFC, where the alternative practice of flushing and 
aspiration showed dismal outcome.

Assisted reproduction technology outcome in women with 
low AFCs was expected to be poorer compared to those with 
the good follicular count. However, in our study the ART 
outcome using direct aspiration at 140‑mmHg in these women 
was comparable to that in women with normal AFC. Thus 
direct oocyte aspiration at negative pressure of 140‑mmHg 
was found to be a good alternative to flushing and aspiration 
in women with poor AFC as flushing and aspiration was 
associated with significantly lesser pregnancy rates and 
more early miscarriages. Our study is the only study to our 
knowledge comparing two specific aspiration pressures and 
comparing them with follicular flushing. The results open 
newer horizons for safe and productive oocyte aspiration for 
women with low AFC. The limitation of our study is that, it is 
retrospective and confined to one center only. Nevertheless, 
the study model may be used to conduct large multicentric 
prospective trials to arrive at a definitive recommendation 
creating a new trend for ART in women with low AFC.

CONCLUSION

Direct oocyte retrieval using higher aspiration pressure of 
140‑mmHg resulted in better oocyte yield and pregnancy 
outcomes compared to flushing and aspiration in women 
with poor AFCs. This innovation also showed ART outcomes 
comparable to those in women with normal ovarian reserve. 
Hence, it offers a safe and promising alternative to flushing 
in women with low AFCs.
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