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two rare phenomena coexisting and implications in the era
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ongoing pregnancy and heterotopic pregnancy (HP) simultaneous presence of
intrauterine and extrauterine pregnancies are infrequent phenomena. We report
a case where both coexisted, challenges in diagnosis and management and as-
sociation with the widespread use of assisted reproductive technologies (ARTS).
A 32-year-old woman, who previously underwent ovulation induction therapy,
presented with abdominal pain at 8 weeks pregnancy according to her last men-
strual period. The patient had high quantitative serum beta-human chorionic
gonadotropin (b-hCG) (30,883 mIU/mL). She was vitally stable and not anemic.
Transvaginal ultrasound (TVUS) revealed two pregnancies at different gesta-
tional ages: an intrauterine pregnancy at S5weeks and 3days, and a right intact
tubal ectopic pregnancy at 10weeks and 5days. Superfetation resulting in HP
was then diagnosed. Subsequently, the patient underwent right laparoscopic sal-
pingectomy. The intrauterine pregnancy progressed normally, resulting in deliv-
ery of a healthy full-term neonate via Cesarean section at 38 weeks. Superfetation
is typically rare from suppression of follicular development and ovulation during
pregnancy. Various theories have been proposed to explain its etiology, includ-
ing polyovulation, delayed blastocyst implantation, and abnormal estrogen and
b-hCG surges. In superfetation, an embryo resulting from a previous conception
coexists with another embryo, either intrauterine, resulting in diamniotic dizy-
gotic twins with significantly different gestational ages, or extrauterine resulting
in HP. Despite being particularly challenging to diagnose because its presenting

symptoms can overlap with those of other more common clinical conditions in
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1 | INTRODUCTION

Superfetation is an exceedingly rare occurrence in which
ovulation, fertilization, and implantation take place after a
fetusisalready present as a product of previous conception.
Until 2008, there were fewer than 10 documented cases
of this phenomenon.1 However, since then, new reports
have surfaced, most recently one involving a UK woman
in 2021.2 Heterotopic pregnancy (HP) is the simultaneous
presence of at least two pregnancies in different implanta-
tion sites. Despite being rare in spontaneous pregnancies,
HP is increasingly encountered in pregnancies achieved
by assisted reproductive technologies (ARTS).’

We present the case of a woman who came complain-
ing of abdominal pain at 8weeks of pregnancy after
ovarian induction and was found to have a higher-than-
expected b-hCG and coexisting intrauterine and extrauter-
ine pregnancies with significantly different gestational
ages on TVUS. This case adds to the literature on super-
fetation and HP, underscores the rising incidence of these
rare, and thus overlooked phenomena in the era of ARTS,
including ovarian induction, and sheds light on hurdles in
diagnosis and management that must be met accordingly.

2 | CASE HISTORY/
EXAMINATION

A 32-year-old female patient, gravida 6, para 1, aborta 4
(G6P1A4), presented to our emergency care unit with ab-
dominal pain that persisted for 3days. The patient's ab-
dominal pain was rated as “moderate” with a four-category
verbal rating scale describing pain as nonexistent, mild,
moderate, or severe. She was 8 weeks pregnant based on
her last menstrual period. The patient has been married
for 11years and has only one living child, a 6-year-old girl.
Prior to the current presentation, the patient underwent
multiple cycles of ovulation induction therapy using both

early pregnancy, HP is increasingly seen with ARTs. In addition, the treatment
of HP is versatile, ranging from expectant management to laparoscopic sur-
gery. High level of suspicion for HP and superfetation is crucial in patients who,
after ART, present with abdominal pain, hemodynamic instability, or anemia.
Additionally, patients planning to undergo subsequent ART cycles should be
thoroughly screened with b-hCG and TVUS to exclude an ongoing intrauterine
or extrauterine pregnancy.

assisted reproductive technologies (ART), case report, heterotopic pregnancy (HP),
superfetation, tubal ectopic pregnancy

clomiphene citrate tablets and injectable recombinant
human FSH medications. She had a surgical history of a
previous Cesarean section for the delivery of her one live
child and three evacuation and curettage procedures for
previous first-trimester abortions, with otherwise unre-
markable medical history.

3 | DIFFERENTIAL DIAGNOSIS,
INVESTIGATIONS, AND
TREATMENT

At the time of evaluation, the patient was hemodynami-
cally stable, with a blood pressure of 120/70mmHg
and a pulse rate of 80 bpm. Lab investigations revealed
hemoglobin levels within the normal range (11.4g/dL)
and high quantitative serum b-hCG level (30,883 mIU/
mL). TVUS was immediately performed, showing an
enlarged anteverted anteflexed (AVF) uterus contain-
ing two gestational sacs. The first sac was empty, while
the second contained a pulsating fetal pole with a Crown
Rump Length (CRL) corresponding to a gestational age
of 5weeks and 3days. (Figure 1) Additionally, a right
intact tubal ectopic pregnancy was observed, with a ges-
tational sac containing another pulsating fetal pole, this
time with a CRL corresponding to 10 weeks and 5days,
along with minimal pelvic collection. (Figure 2) Given
the marked difference in gestational age between the
right tubal ectopic pregnancy (10 weeks and 5days) and
the intrauterine pregnancy (5weeks and 3days) and
the higher-than-expected serum quantitative b-hCG for
the 5-week intrauterine pregnancy, a diagnosis of pos-
sible superfetation of an intrauterine pregnancy on top
of a preexisting extrauterine one resulting in HP was
made. The patient's blood type was O positive and cross-
matched blood was prepared in case an emergency blood
transfusion became necessary or if hemodynamic insta-
bility ensued.
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FIGURE 1 Transvaginal ultrasound shows an enlarged
anteverted anteflexed (AVF) uterus containing two gestational
sacs. The first sac (asterisk) was empty, while the second contained
a pulsating fetal pole (arrow) with a Crown Rump Length (CRL)
corresponding to a gestational age of 5weeks and 3days.

FIGURE 2 Transvaginal ultrasound shows right intact tubal
ectopic pregnancy, with a gestational sac containing another
pulsating fetal pole (arrow). The fetal pole had a Crown Rump
Length (CRL) corresponding to gestational age of 10 weeks and
5days. Minimal pelvic collection was also observed.

4 | OUTCOME AND FOLLOW-UP

Subsequently, the patient underwent a right laparoscopic
salpingectomy, with particular attention given to mini-
mizing uterine manipulation to preserve the intrauterine
pregnancy. (Figure 3) Her postoperative recovery was un-
eventful, including hemoglobin within the normal range
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(10.7g/dL). The intrauterine pregnancy progressed nor-
mally, resulting in the delivery of a healthy full-term neo-
nate via Cesarean section at a gestational age of 38 weeks.

5 | DISCUSSION

Marked by ovulation, fertilization, and implantation dur-
ing an existing pregnancy, superfetation is an extremely
rare phenomenon. A thorough review conducted by Pape
et al. in 2008 identified fewer than 10 reported cases.'
Subsequent reports have been published, including a case
in 2010 by Lantieri et al.,* another in 2019 by Ito et al.’
and three in 2021: one by Alten et al.,° one by Windaro
et al.,” and the latest by Segal et al.” Of these reports, three
cases, ours being the fourth, report superfetation resulting
in HP.*>’

Superfetation is an uncommon occurrence due to the
usual suppression of follicular development, halting of
ovulation, and subsequently amenorrhea during preg-
nancy. Various theories have been proposed to elucidate
this intriguing condition. One hypothesis suggests that,
in the mid-luteal phase following the ovulation that led
to the initial pregnancy, an atypical increase in estrogen
induces another luteinizing hormone (LH) peak, subse-
quently triggering secondary ovulation.® Another set of
theories includes polyovulation followed by delayed im-
plantation of one of the blastocysts, akin to the concept
of “hibernation” observed in certain animals, or a genet-
ically abnormal b-hCG, qualitatively or quantitatively al-
lowing for another ovulation and implantation within an
already ongoing pregnancy.’ Therefore, these hypotheses
could clarify the phenomenon in superfetation where
two fetuses with varying gestational ages share a single
reported date of amenorrhea, likely corresponding to the
onset of the initial pregnancy. For instance, our patient
noted a single amenorrhea date at 8 weeks, yet TVUS
subsequently revealed two fetuses with gestational ages
of 10weeks, 5days, and 5Sweeks, 3days, respectively.
Moreover, her reported LMP may have been inaccurately
recorded, potentially influenced by implantation bleed-
ing affecting the determination of pregnancy-related
amenorrhea.

It is crucial to distinguish between superfetation
and another closely related term, superfecundation.
Superfecundation is characterized by the ovulation, fertil-
ization, and implantation of different ova within the same
menstrual cycle. In this condition, fertilization of the
two oocytes occurs with different sperms, possibly even
from different semen (from different males).* This condi-
tion typically leads to a diamniotic dizygotic pregnancy
with similar gestational ages and consistent development
throughout.
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FIGURE 3 Anup-close (A) and a wider angle (B) view of the operative field during laparoscopic salpingectomy. Laparoscopic

salpingectomy was performed to remove intact right tubal pregnancy (arrow). Care was taken to perform as little uterine manipulation as

possible to preserve the intrauterine pregnancy.

In superfetation, an embryo resulting from a previous
conception coexists with another embryo, either intrauter-
ine or extrauterine. When superfetation occurs intrauter-
ine atop an existing intrauterine pregnancy, it can result
in diamniotic dizygotic twins with notably different gesta-
tional ages."**°™"* The diagnosis of superfetation, in this
case, can be suspected by observing discordance in growth
during pregnancy by serial ultrasound scans and exclud-
ing usual causes of intrauterine growth retardation, such
as chronic vascular or renal diseases, severe anemia, etc.
Postdelivery, examining the placenta and cords for abnor-
malities assessing newborns in the neonatal intensive care
unit (NICU), or utilizing X-rays to determine bone age,
can further support the diagnosis.>'* Interestingly, super-
fetation can also occur extrauterine, on top of an already
existing extrauterine pregnancy, resulting in two simulta-
neous ectopic pregnancies (EP) in different extrauterine
sites and with significantly different gestational ages, as
described in a recent report of a left tubal EP presented
1 month after treatment of right ovarian EP.”

Another scenario involves the simultaneous occur-
rence of intrauterine and extrauterine pregnancies, each
exhibiting a significant difference in gestational age. This
phenomenon arises when superfetation occurs intrauter-
ine on top of an ectopic pregnancy or vice versa.*>"!*1>
This coexistence of both intrauterine and extrauterine
pregnancies is referred to as HP.'* HP, a rare phenome-
non in spontaneous pregnancies with an incidence of 1 in
30,000, has seen a noteworthy increase in occurrence due
to the widespread use of ARTs. In pregnancies achieved
through ART, the incidence of HP has escalated to as high
as 1%.3,5,7,15,17

The underlying causes for the stark difference in the
incidence of HP between spontaneous pregnancies and
those achieved through ARTs are multifaceted. Both the
underlying conditions that lead individuals to resort to

ART, such as pelvic inflammatory disease (PID), past ab-
dominopelvic surgeries resulting in pelvic adhesions, or
tubal disorders like hydrosalpinx, and the techniques em-
ployed during ART, including multiple ovulations, ovula-
tion induction, in-vitro fertilization, embryo transfer, or
ovulation hyperstimulation syndrome, are implicated in
the development of HP. These etiological factors are also
commonly associated with the development of ectopic
pregnancy.>”*®!” These risk factors have been suggested
to impede the progress of a fertilized ovum through the
fallopian tube, thereby hindering its normal intrauterine
implantation.

Overall, the diagnosis of HP is challenging due to sev-
eral factors, including the presence of a falsely reassuring
intrauterine pregnancy.'® Additionally, symptoms asso-
ciated with HP, such as abdominal pain—often the most
frequent presentation'®—tachycardia, hypovolemia, and
anemia are commonly linked with more prevalent con-
ditions encountered in early pregnancy, such as corpus
luteum cysts or ruptured hemorrhagic cysts. These condi-
tions can also result in pelvic collections visible on TVUS.
Owing to their higher frequency compared to HP, they
often impede or postpone the diagnosis of HP.>'*"

Another challenge in diagnosing HP lies in the tech-
nical complexities associated with conducting and inter-
preting both serum quantitative b-hCG and TVUS. While
TVUSisregarded as the gold standard for HP diagnosis, its
sensitivity has shown variability when used alone (rang-
ing from 26.3% to 92.4% in some reports), with its effec-
tiveness heavily reliant on the operator’s experience.'*'”*
In our patient, TVUS revealed an intrauterine pregnancy
with a gestational age of 5weeks and 3days and a right
intact tubal ectopic pregnancy with a gestational age of
10weeks and 5days. Concurrently, the elevated serum
quantitative b-hCG level (30,883 mIU/mL) surpassed
the expected level for the 5-week intrauterine pregnancy.
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However, relying solely on b-hCG for diagnosis is not
considered reliable, and it should be complemented with
TVUS." Combining both diagnostic methods enhances
the sensitivity of HP diagnosis.

Treatment of HP can also pose a challenge. The
recommended approach is laparoscopic salpingec-
tomy with minimal uterine manipulation, aimed at
minimizing potential complications from the extra-
uterine pregnancy while preserving the intrauterine
pregnancy.'*" Alternative management options for
HP include expectant management for asymptomatic,
stable patients. However, this approach has been as-
sociated with a high risk of subsequent rupture of the
extrauterine pregnancy.’’ Other possibilities involve
ultrasonographic embryo aspiration, though concerns
about needle accessibility to the pregnancy site may
arise."” Pharmacological treatment using methotrexate
is also an option, but its use is feared due to the potential
teratogenic risk to the intrauterine fetus. Some reports,
however, have indicated successful outcomes with the
use of methotrexate for the pharmacological treatment
of HP.?! In our patient, following the right laparoscopic
salpingectomy with minimal uterine manipulation, the
postoperative course was uneventful, and the intra-
uterine pregnancy continued to term, resulting in the
delivery of a healthy neonate via Cesarean section at
38 weeks of pregnancy.

Given the marked difference in gestational age
between our patient's right tubal ectopic pregnancy
(10weeks and 5days) and the intrauterine pregnancy
(5weeks and 3days), we arrived at a diagnosis strongly
suggestive of human superfetation. This case, there-
fore, contributes to the very limited existing literature
on human superfetation. Furthermore, the coexistence
of another infrequent condition, HP, and the success-
ful continuation of the intrauterine pregnancy to term
yielding a healthy neonate makes our case unique and
provides an opportunity to delve into the effect of the re-
cent widespread use of ARTs on the encounter of these
phenomena (superfetation and HP) and the challenges
in diagnosis and management that need to be addressed
accordingly.

We thus recommend that patients with a confirmed
intrauterine pregnancy, especially those who have previ-
ously undergone ARTs and present with symptoms such
as abdominal pain, anemia, and hemodynamic instability
(including signs of hypovolemia and tachycardia) in the
first trimester, undergo comprehensive adnexal screen-
ing through TVUS and serum quantitative b-hCG mea-
surement to rule out concurrent extrauterine pregnancy.
It is crucial to recognize that confirming an intrauterine
pregnancy alone does not eliminate the possibility of an
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ectopic pregnancy occurring at a different site. In ad-
dition, both TVUS and b-hCG should also be utilized to
carefully screen patients to exclude an ongoing intrauter-
ine or extrauterine pregnancy before initiating another
cycle of ovarian induction. Clinicians must consider HP
as a potential differential diagnosis, especially in cases of
first-trimester abdominal pain alongside an ART-achieved
intrauterine pregnancy, and should remain vigilant, as
the incidence of HP is on the rise in tandem with the in-
creased utilization of ART.
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