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Abstract

Background: This study was designed to determine whether small diameter needles for oocyte retrieval alter
oocyte yields in patients undergoing IVF in comparison to standard large diameter needles.

Methods: We conducted a prospective pilot study of 21 consecutive favorable prognosis patients. In each patient
one ovary was randomly allocated to retrieval with either a 20 G/ 35 mm (thin) or 17 G/ 35 mm (standard) needle,
the other ovary was then retrieved with the opposite needle.

Results: The standard diameter needle was used to collect a total of 215 oocytes from 355 aspirated follicles
(60.6%) compared to 203 oocytes from 352 aspirated follicles (57.7%) with the thinner needle (p = 0.23). Stratifying
outcomes by anti-Mullerian hormone (AMH), as indicator of ovarian reserve, and by body mass index (BMI) the
oocyte yields, still, did not differ (AMH, r (17) =—0.20, p = 0.44; BMI, r (17) =0.02, p =0.96). Outcomes also did not
vary among women with diminished ovarian reserve (p=0.17) and in women with normal ovarian reserve (p = 1.00).
Operating time was, however, significantly increased by 3.3 minutes per ovary (z=—3.08, p = 0.002) with the thinner
needle.

Conclusions: Needle diameter does not affect oocyte yield, including in obese patients and patients with diminished

ovarian reserve. Thinner needles appear to significantly prolong operating time.
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Background

Total number of oocytes retrieved is one of the most im-
portant prognostic factors in in vitro fertilization (IVF).
Live birth rates following IVF increase with increasing
number of retrieved oocytes up to about 15 [1]. With
the recent emergence of in vitro maturation (IVM), even
increased numbers of immature oocytes have the poten-
tial to improve chances of achieving pregnancy in an
IVF cycle. Especially in patients with diminished ovarian
reserve (DOR) or premature ovarian aging (POA), even
a small increase in the number of oocytes has the poten-
tial to significantly improve pregnancy rates [2].

Few prospective studies have attempted to optimize
oocyte yields during IVF [3-8]. Use of double lumen
needles, allowing for improved flushing of follicles has
not yielded improvements in number of oocytes com-
pared to use of a single lumen needles [3-5,9]. Follicle
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curetting has been shown to improve oocyte yields, but
not the pregnancy rate [6]. Decreasing needle size diam-
eters from 15 to 17 or 18 gauge (G) has previously been
shown to decrease pain, without affecting number of oo-
cytes, their quality, or clinical pregnancy rates [7].

In this prospective study we, therefore, tested the hy-
pothesis that a small diameter (20 G/ 35 mm) needle,
primarily utilized in IVM cycles, compared to standard
larger diameter (17 G/ 35 mm) needle, will result in
more oocytes retrieved, especially from smaller follicles,
containing potentially immature oocytes. A potential
secondary goal was to determine whether selected pa-
tient characteristics, like obesity and DOR, might espe-
cially benefit from lower diameter needles.

Methods

Since this study involved standard retrieval techniques
and approved standard needles, in routine use at the
center, the study underwent expedited approval by the
center’s IRB. The patient population consisted of 21
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Table 1 Patients’ characteristic and cycle data
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consecutive favorable prognosis women undergoing rou-

Number of patients 21 tine IVF cycles at the Center for Human Reproduction
Age (years) 307463 in New York City. A patient was considered “favorable”
BMI (kg/m?) 236446 1f prior to ret.rle‘val she de‘mons.trated two normal ova-
ries, with a minimum of six follicles per ovary on ultra-
AMH (hg/mL) 36+34 .
sound, and estradiol greater than 2000 pg/mL on day of
FSH (mIU/mL) 6.6+30 P . : .
human chorionic gonadotropin (hCG) trigger, without
Total gonadotropin dose (IU) 3600+2028  exogenous estradiol support.
Standard (17 gauge) needle All endocrine measurements, including follicle-
Number of follicles 160+ 14 stimulating hormone (FSH) and anti-Miillerian hormone
Number of cocytes retrieved 90410 (AMH) levels, were obtal‘ned within six months of cycle
Overating (mir) 61405 initiation. Previously defined age-specific AMH values
eratin Ime per ovary (min N = 8 . . .

p. E P y were used to differentiate women with normal (n = 15)
Thin (20 gauge) needle and diminished ovarian reserve (n=6) [10]. Ovarian
Number of follicles 160+17  stimulation was achieved with two stimulation protocols,
Oocytes retrieved 90+12 women with normal ovarian reserve were down-
Operating time per ovary (min) 94 +33 regulated with GnRH-a (Lupron; TAP Pharmaceuticals,
Values shown are mean £ D or median = SEM as appropriate. Deerfield, IL) agonist and stimulated with maximally 300

IU of gonadotropins daily; women with diminished
N
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Figure 1 Plots for standard (17 Gauge) needle and thin (20 Gauge) needle and cycle data. (a) Oocyte yield did not differ between the two
needles (p = 0.50). (b) The number of oocytes per the number of aspirated follicles did not differ between the standard and thin needles (p=0.23).

(c) Operating time significantly increased, by an average of 3.3 minutes per ovary (p=0.002) using the thin needle in comparison to the standard
needle. The asterisk indicates statistical significance (Wilcoxon Matched-Pairs Signed Ranks test).
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ovarian reserve underwent microdose GnRH-a flare
protocol followed by stimulation with 450 to 600 IU of
exogenous gonadotropins daily. When ultrasound cri-
teria for follicular maturity were met, a single 10,000 IU
dose of hCG was administered. Transvaginal follicular
aspiration was performed approximately 36 hours after
hCG administration.

Three participating surgeons used, at random, first ei-
ther the small diameter (20 G/ 35 mm Cook Medical,
Bloomington, IN) or standard diameter (17 G/ 35 mm
Rocket Medical, Hingham, MA) needle on the right
ovary and then the other-size needle on the left ovary.
Randomization was by coin toss at start of retrieval,
performed by a staff person. Equivalent aspiration pres-
sure of 200 mm Hg was used for all oocyte retrievals
provided via Craft Suction Pump (Rocket Medical,
Hingham, MA). Main outcome was number of oocytes
retrieved per aspirated follicle.

Statistical analysis

The study was powered to detect a 30% difference in
number of oocytes retrieved per aspirated follicle with
80% power and 5% error. We estimated, based on histor-
ical data, an average of 14 oocytes (7 per ovary) in a typical
favorable prognosis patient. The Wilcoxon Matched-Pairs
Signed Ranks test, and correlation coefficients, were uti-
lized where appropriate, with statistical software package,
SPSS for Windows, version 18 (Chicago, Illinois). All tests
were 2-tailed, with P < 0.05 significant. Values are reported
as mean * SD or median + SEM as appropriate.

Results

Patients’ characteristic and cycle data are summarized in
Table 1. Wilcoxon Matched-Pairs Signed Ranks test dem-
onstrated that oocyte yields did not differ between the two
needles (z=-0.67, p = 0.50; Figure 1a). The larger, stand-
ard diameter 17G needle was used to collect a total of 215
oocytes from 355 aspirated follicles (60.6%) compared to
203 oocytes from 352 aspirated follicles (57.7%) with the
thinner, low diameter 20 G needle (z=-1.21, p=0.23;
Figure 1b). Operating time was, however, significantly in-
creased by 3.3 minutes per ovary (z=-3.08, p=0.002)
with the thinner 20 G needle (Figure 1c).

Stratifying outcome data by AMH levels of patients,
as indicators of ovarian reserve, and by BMI there was,
still, no difference observed in oocyte yields (AMH, r
(17) = -0.20, p = 0.44; BML, r (17) =0.02, p = 0.96).

Total gonadotropin dose was not significantly associated
with BMI (r (17) = 0.43, p = 0.09); however, it was inversely
associated with AMH (r (20)=-0.71, p<0.001). AMH
was inversely correlated with age (r (21)=-0.68,
p=0.001). As indicated by the Wilcoxon Matched-Pairs
Signed Ranks test, standard (M =9.2, SD =4.5) and thin
(M=6.8, SD=4.1) needles resulted in similar oocyte
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yields among women with diminished ovarian reserve
(p=0.17). Likewise, among women with normal ovarian
reserve, oocyte yield did not differ between standard
(M =10.7, SD =4.7) and thin (M = 10.8, SD = 5.4) needles
(p=1.00; Figure 2a,b). There were no adverse events
observed during the study.

Discussion

Since the introduction of sonographically guided vaginal
oocyte retrieval [11], a surprisingly small number of stu-
dies have attempted to optimize the technique. The intro-
duction of thin needles, primarily designed for in-vitro
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Figure 2 Plots for needle size (Standard 17 Gauge and Thin 20
Gauge), ovarian reserve (diminished and normal), and oocytes
retrieved. (a) Oocytes yield did not differ between the two needles
among women with diminished ovarian reserve (p=0.17).

(b) Oocyte yield did not differ between the two needles among
women with normal ovarian reserve (p = 1.00). No statistically
significant differences were observed (Wilcoxon Matched-Pairs

Signed Ranks test).
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maturation (IVM), offers an opportunity to revisit the
question of whether oocyte retrieval can be improved, gi-
ving better oocyte yields, possibly by retrieving oocytes
from small follicles, which may not be retrievable by
standard size needles. To test this hypothesis, we investi-
gated a group of favorable prognosis patients under the
assumptions that good prognosis patients should demon-
strate any positive effect best because they are expected to
produce highest oocyte yields.

Somewhat disappointingly, our data demonstrate that
needle diameter does not seem to affect oocyte yield.
Likewise, needle diameter does not seem to affect oocyte
yield in obese patients or in those with diminished ova-
rian reserve. Since ovarian reserve does not affect outcome
in good prognosis patients, it appears highly unlikely that
a beneficial effect will be obtained in poor prognosis pa-
tients, though such a possibility cannot be completely
ruled out, especially if only small follicles are present at
time of retrieval. In women with severe DOR, even re-
trieval of a single immature oocyte can mean the differ-
ence between no pregnancy chance and at least a small
chance of conception, as we have observed outside of this
study in a number of cases (unpublished observations).

The study also demonstrates that routine use of
smaller diameter needles significantly prolongs operative
time. As expected, the flow rate was noted to be slower
with the thin needle while using an equivalent aspiration
pressure; this accounted for longer time to empty each
punctured follicle. Spending more than three extra mi-
nutes per ovary in retrieval, when the small diameter
needle is utilized, represents a significant disadvantage.
While decreasing needle diameters has previously been
shown to reduce post-operative pain [7,8] increased op-
erative time may potentially increase complications.

While not formally studied, it was noted by all three
surgeons that the small diameter needle encountered
less tissue resistance and tenting, easing penetration of
ovaries and individual follicles. This gives slightly more
control to the surgeon, which may represent a slight
safety advantage. The size of here reported study, how-
ever, allows no data-driven comment on safety differ-
ences between the two tested needle sizes.

Our studies main strength is the design which allows
each patient to act as her own control; one ovary was re-
trieved with the small diameter needle while the contra-
lateral ovary was retrieved with the large diameter
needle. The main limitation of our study is that our pa-
tient population consisted of favorable prognosis pa-
tients; therefore, our findings cannot be necessarily,
extrapolated to a more adversely selected patient popu-
lation with diminished ovarian reserve. Post-operative
pain and blood loss were not evaluated in this study
since these parameters have been found to decrease with
decreasing needle diameter [7,8,12]. A larger randomized
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study including poor prognosis patients would be helpful
to determine whether a specific subgroup of patients
would benefit from routine use of the small diameter
needles.

Given all of here reported data and considerations, our
center’s practice to use a larger size needle in routine
oocyte retrievals has not changed. In women with very
small follicle numbers, especially if follicles have to be
retrieved at very small sizes, our center now, however,
switches to a smaller diameter needle for retrievals of
follicles under 10-12 mm size.

Conclusions

Needle diameter does not affect oocyte yield, including
in obese patients and patients with diminished ovarian
reserve. Thinner needles appear to significantly prolong
operating time.

Competing interests

N.G. and D.HB. are listed as co-owners of a number of already awarded and
still pending U.S. patents, none related to the topic of this manuscript. N.G. is
a shareholder in Fertility Nutraceuticals LLC and owner of the Center for
Human Reproduction (CHR), where this study was conducted. N.G. and D.H.B
receive patent royalties from Fertility Nutraceuticals, LLC.

Authors’ contributions

VAK, NG and DHB were responsible for study design and acquisition of data.
VAK and AK performed the analysis and interpretation of data; VAK wrote
the manuscript. All authors read and approved the final manuscript.

Acknowledgements
The only financial contribution to this study came through salary support
from CHR.

Author details
'Center for Human Reproduction, 21 East 69th Street, New York, NY 10021,
USA. “Foundation for Reproductive Medicine, New York, NY 10021, USA.

Received: 14 February 2013 Accepted: 17 March 2013
Published: 20 March 2013

References

1. Sunkara SK, Rittenberg V, Raine-Fenning N, Bhattacharya S, Zamora J,
Coomarasamy A: Association between the number of eggs and live birth
in IVF treatment: an analysis of 400 135 treatment cycles. Hum Reprod
2011, 26:1768-1774.

2. Oudendijk JF, Yarde F, Eijkemans MJ, Broekmans FJ, Broer SL: The poor
responder in IVF: is the prognosis always poor?: a systematic review.
Hum Reprod Update 2012, 18:1-11.

3. Levens ED, Whitcomb BW, Payson MD, Larsen FW: Ovarian follicular
flushing among low-responding patients undergoing assisted
reproductive technology. Fertil Steril 2009, 91:1381-1384.

4. Scott RT, Hofmann GE, Muasher SJ, Acosta AA, Kreiner DK, Rosenwaks Z:

A prospective randomized comparison of single- and double-lumen
needles for transvaginal follicular aspiration. J In Vitro Fert Embryo Transf
1989, 6:98-100.

5. Tan SL, Waterstone J, Wren M, Parsons J: A prospective randomized study
comparing aspiration only with aspiration and flushing for transvaginal
ultrasound-directed oocyte recovery. Fertil Steril 1992, 58:356-360.

6. Dahl SK, Cannon S, Aubuchon M, Williams DB, Robins JC, Thomas MA:
Follicle curetting at the time of oocyte retrieval increases the oocyte
yield. J Assist Reprod Genet 2009, 26:335-339.

7. Awonuga A, Waterstone J, Oyesanya O, Curson R, Nargund G, Parsons J:

A prospective randomized study comparing needles of different
diameters for transvaginal ultrasound-directed follicle aspiration.
Fertil Steril 1996, 65:109-113.



Kushnir et al. Reproductive Biology and Endocrinology 2013, 11:22
http://www.rbej.com/content/11/1/22

Aziz N, Bilian MM, Taylor CT, Manasse PR, Kingsland CR: Effect of aspirating
needle calibre on outcome of in-vitro fertilization. Hum Reprod 1993,
8:1000-1098.

Wongtra-Ngan S, Vutyavanich T, Brown J: Follicular flushing during oocyte
retrieval in assisted reproductive techniques. Cochrane Database Syst Rev
2010(9):CD004634. doi:10.1002/14651858.CD004634.pub2.

Barad DH, Weghofer A, Gleicher N: Utility of age-specific serum anti-
Mullerian hormone concentrations. Reprod Biomed Online 2011,
22:284-291.

Gleicher N, Friberg J, Fullan N, Giglia RV, Mayden K, Kesky T, Siegel I: EGG
retrieval for in vitro fertilisation by sonographically controlled vaginal
culdocentesis. Lancet 1983, 2:508-509.

Wikland M, Blad S, Bungum L, Hillensjo T, Karlstrom PO, Nilsson S: A
randomized controlled study comparing pain experience between a
newly designed needle with a thin tip and a standard needle for oocyte
aspiration. Hum Reprod 2011, 26:1377-1383.

doi:10.1186/1477-7827-11-22

Cite this article as: Kushnir et al.: A pilot trial of large versus small
diameter needles for oocyte retrieval. Reproductive Biology and
Endocrinology 2013 11:22.

Page 5 of 5

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central



http://dx.doi.org/10.1002/14651858.CD004634.pub2

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

