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Introduction

Lower pregnancy rates (PRs) per embryo transfer have
been demonstrated in women with thin endometrium in
the late proliferative phase at the time of human chorionic
gonadotropin (hCG) injection [1, 2]. One review of the
literature concluded that there were no successful preg-
nancies following in vitro fertilization-embryo transfer
(IVF-ET) when the pre-ovulatory endometrium was < 6
mm (3). However subsequent to this study a successful
pregnancy following IVF was reported where the
maximum endometrial thickness was only 4 mm [4]. A
successful delivery was also reported without IVF-ET in
a natural cycle with a maximum endometrial thickness in
the late proliferative phase of 4 mm [5]. The objective of
the present study was to determine if these two case
reports are rare or if we could find any other success in
our practice in cases with very thin endometria in the pro-
liferative phase in cycles with embryo transfer. The
objective was also to determine what the likelihood of
success is following embryo transfer with an endometrial
thickness � 5 mm.

Materials and Methods

A retrospective review of all embryo transfers fresh or frozen
over a 7-year time-period was carried out. Embryo transfers
were identified where maximum late proliferative phase
endometrium was 5 mm. Typically the policy at our IVF center
is that if the endometrium is � 7 mm the fresh or frozen embryo
transfer is deferred. If however on a subsequent cycle the

maximal therapy to improve thickness has been provided then
an embryo transfer will ensue.

Typically, for frozen embryo transfers maximal therapy con-
sisting of taking 2-4 mg estradiol vaginally plus an oral gradu-
ated regimen of oral estradiol up to 8 mg in the proliferative
phase could be extended as long as two to five days; also [6],
less commonly vaginal sildenafil 25 mg 4x daily was been
given during the proliferative phase [7].

Endometrial thickness was measured by placing calipers on
the outer walls of the endometrium. Progesterone vaginal sup-
positories 200 mg twice daily and IM progesterone 100 mg per
day was initiated in frozen ET cycles when maximum endome-
trial thickness was attained. Embryo transfers were performed
on the fourth day of progesterone therapy. For fresh embryo
transfers progesterone vaginal suppositories 200 mg twice daily
were started the day after the 10,000 U hCG injection. Three-
day-old embryos were used for transfers in both fresh and
frozen ET cycles.

Results

There were 35 embryo transfers performed with the
late proliferative phase endometrium at a peak thickness
of 5 mm. There were two clinical pregnancies (5.7% per
transfer) and two live deliveries. One of the successful
pregnancies occurred in a woman who had diminished
egg reserve and used a minimal gonadotropin stimulation
regimen and fresh embryo transfer. Her peak endometrial
thickness was 5.8 mm.

Another woman had her fresh embryo transfer deferred
and her first frozen ET also because of inadequate
endometrial thickness using 2 mg estradiol vaginally
daily from day 2 and a graduating oral estradiol regimen
of 4 mg times five days, 6 mg times four days, and 8 mg
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times five days. Her peak endometrial thickness in the
next cycles only reached 5 mm. Frozen ET was per-
formed; she conceived and delivered a healthy live baby.

Another woman with low-dose gonadotropins con-
ceived with a maximum endometrial thickness of 4 mm.
She miscarried and the fetus had aneuploidy (trisomy
18).

Thus conception occurred in 2/28 (7.1%) of fresh trans-
fers (both minimal stimulation however) and in 1/7
(14.2%) of frozen ETs.

Conclusions

These data show that pregnancies are possible follow-
ing embryo transfer despite a peak endometrial thickness
in the late proliferative phase of < 6 mm.

Ten of the 28 fresh transfers were with minimal stimu-
lation. Interestingly, the two clinical pregnancies with
fresh transfer both occurred with low-dose stimulation.
Thus the clinical pregnancy rate was 20% with low-dose
drugs. None of the 18 women with normal stimulation
conceived.

There are data supporting that in some cases the con-
trolled ovarian hyperstimulation regimen may adversely
effect embryo implantation [8, 9]. Even with low-dose
gonadotropins or a graduated estrogen regimen without
gonadotropins the clinical pregnancy rate in this group
was lower than usual (17.6%, 3/17). The possibility exists
that pregnancies would be much more rare with 4-5 mm
endometrial thickness in IVF cycles with conventional
controlled ovarian hyperstimulation.

Obviously one option for women with thin endometria
is to use a gestational carrier. These data could suggest
that one option for thin endometria in the late prolifera-
tive phase for women needing IVF-ET is either to use
low-dose protocols or purposely freeze the embryos for
future frozen ET [10, 11].

We did not use low-dose aspirin because we have not
found it helpful in improving the endometrial thickness
[12].
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