
Case Reports in Women's Health 19 (2018) e00067

Contents lists available at ScienceDirect

Case Reports in Women's Health

j ourna l homepage: www.e lsev ie r .com/ locate /c rwh
Ruptured ectopic pregnancy following a cycle of freeze-all in vitro
fertilization: A case report
Alyssa Hamlin a,⁎, Jessica L. Bauer a, Alex J. Polotsky b, Shona C. Murray b

a University of Colorado, Department of Obstetrics and Gynecology, 12631 E. 17th Avenue, Academic Office 1, Room 4010, Mailstop B198-1, Aurora, CO 80045, United States
b University of Colorado, Advanced Reproductive Medicine, 3055 Roslyn Street, Denver, CO 80238, United States
⁎ Corresponding author at: 12631 East 17th Avenue, R
80045, United States.

E-mail address: alyssa.hamlin@ucdenver.edu (A. Ham

https://doi.org/10.1016/j.crwh.2018.e00067
2214-9112/© 2018 The Authors. Published by Elsevier B.V
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 12 May 2018
Received in revised form 30 May 2018
Accepted 5 June 2018
Available online xxxx
Patients undergoing assisted reproduction are advised to abstain from intercourse to prevent the possibility of
multiple pregnancy. If patients do not follow this advice, multiple dizygotic pregnancy or even a heterotopic
pregnancy can result. We report the case of a 28-year-old nulliparous female with unexplained infertility who
underwent freeze-all vaginal oocyte retrieval. Twenty-one days later she presented with vaginal bleeding (sim-
ilar to menstruation) and right lower-quadrant pain. The results of ultrasound scanning and a laboratory work-
up were consistent with an ectopic pregnancy. She underwent laparoscopic right salpingectomy for a tubal ec-
topic pregnancy. We recommend sexual abstinence during assisted reproduction to lower the risk of multiple
pregnancy and especially of heterotopic pregnancy.
© 2018 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Over the last half century, assisted reproductive technology (ART) has
enhanced the opportunity for pregnancy. However, ART has been associ-
ated with an increased risk of multiple pregnancy. In fact, the rate of
multiple pregnancy after ART is 2.25 times higher than in the general
population [1]. Current guidelines recommend single embryo transfer in
patients with a good prognosis to reduce the risk of multiple pregnancy,
which is associated with a marked increased risk of maternal and fetal
morbidity. For the same reason, patients are generally advised to abstain
from unprotected sex during cycles of in vitro fertilization (IVF).

When a twin pregnancy results from a single embryo transfer, the
embryos are generally presumed to be monozygotic. However, there
are reports of dizygotic twin pregnancies after single embryo transfer
with, for example, twins of both sexes. This is due to spontaneous preg-
nancy near the time of embryo transfer. Ovarian stimulation immedi-
ately prior to transfer increases this risk. If an embryo is transferred
soon after a spontaneous conception, there is the potential for multiple
pregnancy or even heterotopic pregnancy.

2. Case Report

A 28-year-old nulliparouswoman presentedwith a 3-year history of
unexplained infertility. She had a normal hysterosalpingogram (HSG),
decreased ovarian reserve with antimullerian hormone (AMH) of 1.2,
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an antral follicle count (AFC) of 17, and otherwise normal hormonal
testing. Her spouse had a normal sperm count. After failing to conceive
after 3 letrozole cycles, she requested IVF. She underwent an antagonist
protocol with peak estradiol of 2541 pg/mL. She was triggered with
5000 IU hCG. She underwent vaginal oocyte retrieval, which yielded
12 oocytes. Due to the risk of ovarian hyperstimulation syndrome, all
embryos were frozen for interval transfer. Six viable blastocysts were
frozen.

Twenty-two days after oocyte retrieval she presented for follow-up
and reported intermittent vaginal bleeding and acute onset of lower ab-
dominal pain. A transvaginal ultrasound scan demonstrated a complex
fluid collection measuring 3.8 × 3.5 cm consistent with blood clot in
the cul-de-sac and no evidence of intrauterine pregnancy. There was
clinical concern that she might have an ectopic pregnancy. A quantita-
tive beta HCG test was elevated at 756. The patient said she had sexual
intercourse several days prior to oocyte retrieval but that she had not
had intercourse since that time.

A presumed diagnosis of ectopic pregnancy was made and the pa-
tient was transferred to a tertiary care center for further evaluation.
She underwent laparoscopic right salpingectomy for a ruptured tubal
ectopic pregnancy. Pathology evaluation was consistent with a tubal
ectopic pregnancy.

The patient had an uncomplicated post-operative course and a com-
plete recovery. She subsequently pursued frozen embryo transfer (FET).

3. Discussion

Our patient experienced a spontaneous pregnancy due to sexual ac-
tivity during ovarian stimulation for assisted reproduction. She was
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diagnosed with an ectopic pregnancy prior to FET. Had she undergone
embryo transfer prior to treatment of the ectopic pregnancy, she
might have had a heterotopic pregnancy.

Superfecundation is the fertilization of two or more ova from the
same cycle by sperm from separate acts of sexual intercourse.
Heteropaternal superfecundation is the fertilization of two separate
ova by separate partners and is more common in animals than humans.
Monopaternal superfecundation is the fertilization of separate ova from
the same partner, leading to dizygotic pregnancies [2]. Cases of
monopaternal superfecundation have been reported by Peigne et al.
and Amselem et al. [3, 4].

Multiple gestations can also result from a subtly different phenome-
non called superfetation, which is the fertilization and implantation of a
second embryo during an ongoing pregnancy. It is unlikely that superfe-
tation can occur spontaneously, reported cases are suspected to be the
result of undiagnosed growth discordance, interval delivery leading to
the appearance of different gestational age, or initial misdiagnosis of a
singleton pregnancy due to sonographic error. Nonetheless, superfeta-
tion may occur as a consequence of the cycle manipulation associated
with assisted reproduction.

Potentially, if our patient had an (early and undetected) intrauterine
pregnancy rather than an ectopic pregnancy, FET could have led to a
multiple gestation. That is, our patientwould have experienced two fer-
tilization events during the same cycle, or superfecundation. However,
depending on the timing of implantation, this could also have been su-
perfetation if therewas an ongoing pregnancy at the time of the embryo
transfer.

Historically, twins from pregnancies resulting from assisted repro-
duction were most commonly dizygotic due to the high frequency of
multiple embryo transfers. Recently, practice standards have shifted to
favor predominantly single embryo transfer (SET), and therefore more
twin pregnancies are now monozygotic [2]. In the setting of SET, it is
typically assumed that multiple pregnancies are monozygotic. How-
ever, this assumption has been challenged. Takehara et al. [5] published
a report of five cases of twins of different sex after SET. More recently,
Vega et al. [6] published an analysis of 32,600 SET cycles and concluded
that the incidence of twin pregnancies after SET is approximately 2% and
that up to 18% of those twins are dizygotic. They also found that the
main risk factor for dizygotic twins was a diagnosis of unexplained in-
fertility or obesity.

Both Takehara [5] and Vega [6] used infant sex as the primary
method to determine zygosity. However, dizygotic twins of the same
sex are also possible and therefore it is likely that the number of dizy-
gotic twins is underreported. Other ways of determining zygosity in-
clude assessing chorionicity and amnionicity, placental characteristics,
infant blood type, HLA typing, and DNA fingerprinting. These methods,
however, are both invasive and expensive. It is possible that the rate
of superfecundation during assisted reproduction is higher than previ-
ously thought, since it is usually not suspected unless the fetuses are
of different sex.

Patients should not engage in sexual activity during ovarian stimula-
tion and one could argue that they should not do soduring an entire ART
cycle. However, counter to this, one study has demonstrated a benefit of
sexual activity during ART, presumably due to exposure to semen [7].
Tremellen et al. [7] designed a multicenter prospective randomized
controlled trial inwhichparticipants either had thawed embryo transfer
or fresh embryo transfers. No significant differences were observed in
the pregnancy rates between the intercourse and abstinence groups
(23.6% vs 21.2%). However, the proportion of transferred embryos that
remained viable at 6–8 weeks of gestation was significantly higher in
the intercourse group than in the abstinence group (11.01 vs 7.69 viable
embryos per 100 transferred embryos, p = 0.036).

Cases of superfecundation during ART are presumed to be due to
spontaneous pregnancy around the time of the ovarian stimulation. Pa-
tients should be carefully informed of the reasoning behind and timing
of abstinence during ART cycles. While it is likely that most twin preg-
nancies after SET are monozygotic, chorionicity, amnionicity, and infant
gender should always be assessed by ultrasonography even after SET.
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