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Abstract: The objective of this study is to summarize the experiences

of our department in the management of heterotopic pregnancy (HP)

and to analyze the influence of different treatment modality on the viable

intrauterine pregnancy.

There were 64 patients diagnosed as HP in the Department of

Gynecology and Obstetrics in our hospital between January 2003

and June 2014, 52 HP patients with viable intrauterine pregnancy were

included and analyzed in our study. Interventions included expectant

management, surgical management and transabdominal sonographic

guided transvaginal aspiration of ectopic gestational embryo (embryo

aspiration) management.

Main outcome measures are maternal outcome and pregnancy out-

come.

In expectant management group, 4 patients suffered rupture of

ectopic pregnancy, 6 patients transferred to surgical management, 1

patient suffered a fever of 40.48C, the abortion rate was 5% (1/20). In

surgical management group, emergency surgery was performed in 9

patients with unstable hemodynamics and 3 patients with stable hemo-

dynamics, 1 patient suffered uterine rupture 5 weeks later and dead fetus

was demonstrated, 1 patient suffered urinary retention postoperative, the

abortion rate was 14.8% (4/27). In embryo aspiration management

group, 1 patient needed another embryo aspiration, all patients were

eventful and no abortion was observed.

In our retrospective study, transabdominal sonographic guided aspira-

tion of ectopic gestational embryo has the best maternal outcome and the

lowest abortion rate, surgical management group shows the highest abor-

tion rate, and expectant management presents the worst maternal outcome.

(Medicine 95(5):e2570)

Abbreviations: ART = assisted reproductive technology, Embryo

aspiration = transabdominal sonographic guided transvaginal
Yang, MD, Gang an, MD,
hu-Qin Chen, MD, PhD

INTRODUCTION

H eterotopic pregnancy (HP) refers to the simultaneous pre-
sence of intrauterine pregnancy (IUP) and ectopic preg-

nancy (EP), which is very rare but a potentially life-threatening
condition.1 HP can be spontaneous or the subsequence of
assisted reproductive technology (ART), the spontaneous inci-
dence of HP in general population is thought to be about 1 in
30,000,2 but with the widespread of ART, the incidence of HP in
woman with ART raises to about 0.09% to 1.00%.3–6

The actual etiology of HP is still unknown, many
researches have demonstrated that pelvic inflammatory disease,
previous tubal surgery, ovarian stimulation, and ART are high
risk factors of HP; however, some HP patients can be totally
absent of these risk factors.2,7 The ectopic gestational sac of HP
can be located at fallopian tube, uterus corner, uterus cervix,
previous cesarean scar, or even abdomen.7–10

Clinical presentations of HP are untypical, common pre-
sentations include vaginal bleeding, acute abdominal pain, and
hypovolemic shock, while 1 report points out that about 50%
HP patients can be totally asymptomatic.1,2,5,7,11 Human beta
chorionic gonadotropin is unimportant in the establishment of
HP due to the co-existence of the IUP. Transvaginal sono-
graphic examination plays an important role in the diagnosis of
HP, which presents as an IUP co-existed with a separated
adnexal mass, gestational sac, or ring sign.6,12 However, even
transvaginal sonographic examination has performed, the EP
may also be missed or misdiagnosed as hemorrhagic corpus
luteum cyst.2,6,12,13 In fact, it is estimated that about 58.93% to
73.75% cases of HP are not confirmed before surgery.1,14 So, it
is a consensus that an early and accurate diagnosis of HP is
often difficult.

Management of HP is still controversial.1,9,15 According to
literatures, treatment modalities of HP include expectant man-
agement, surgical management, and sonographic guided
embryo aspiration with or without embryo-killing
drugs.1,7,9,15–17 However, due to the rarity of HP, most publi-
cations about HP are case report or small case series, treatment
experiences are limited, so there is no consensus on the pre-
ferred treatment modality of HP.

The objective of this retrospective study is to summarize
the experiences of our department in the management of HP and
to analyze the influence of different treatment modality on the
viable IUP.

MATERIALS AND METHODS
There were 64 patients diagnosed as HP in the Department

of Gynecology and Obstetrics in our hospital between January
2003 and June 2014. The diagnostic criteria of HP were: in
expectant management patients, HP was diagnosed mainly on
and typical EP sonographic character-
, HP was diagnosed based on the intrao-
istological examination of suspected EP
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tissues. All medical records and sonographic pictures are col-
lected and reviewed carefully to exclude the misdiagnosis.
Since 1 objective of our study is to retrospectively analyze
the influence of different treatment modality on the viable IUP,
12 patients without viable IUP before treatment are excluded,
thus 52 patients are finally included in our study.

Patients are divided into 3 groups according to the treat-
ment modality they received, those are expectant management
group, surgical management group, and transabdominal sono-
graphic guided transvaginal aspiration of ectopic gestational
embryo (embryo aspiration) management group. All patients
except those unconscious were well informed about their situ-
ation and the potential advantages and disadvantages of each
treatment modality, the final treatment modality was confirmed
based on the presentations, hemodynamic situation, and
patients’ choice. Basic demographics, such as pregnancy
history, conception mode, gestational age, clinical presenta-
tions, location, sonographic characteristic, and hemodynamics
situation, of all patients are presented in Tables 1–3.

In expectant management group, patients were under strict
observation on any signs of the rupture of EP, such as the
progression of abdominal pain and unstable hemodynamic
presentations. Transvaginal sonographic re-examinations were
performed weekly to monitor the changes of EP mass and clues
of hemoperitoneum. When the rupture of EP was suspected,
rapid enlargement of EP mass was demonstrated or cardiac
activity was presented, surgery was performed immediately to
have good maternal results.

In surgical management group, emergency surgery, either
laparotomy or laparoscopy, was performed to those patients
with unstable hemodynamic situations and to those rupture of
EP were suspected. To those patients with stable hemodynamic
situations, selective surgery was performed. Antibiotic was
applied preoperatively and postoperative for 2 days to
avoid infection.

In embryo aspiration management group, patients received
transvaginal sonographic re-examinations postoperative weekly
to monitor the changes of EP mass and clues of hemoperito-
neum. If enlargement of EP mass was demonstrated, another
embryo aspiration or surgery would be performed. And if there
was any sign of rupture, surgery was needed to rescue
patient’s life.

The luteal support strategy of all patients was determined
by ART experts.

The endpoint of follow-up was the termination of this
pregnancy. Maternal outcome and pregnancy outcome were
main therapeutic measurements. Other therapeutic measure-
ments included the transfer to other treatment modality, oper-
ation time, blood transfusion, and complications.

This retrospective study was approved by the Medical
Ethics Committee of our hospital, all patients and (or) their
husbands were well informed about their situation, and written
informed consents were received before treatment.

RESULTS
Maternal outcome and pregnancy outcome of patients in

expectant management group were showed in Table 1. Four
patients suffered rupture of EP during hospitalization, the
rupture rate was 20% (4/20). Among them, 3 patients suffered
tubal rupture and another patient suffered uterine corner rup-

Li et al
ture, emergency surgery was performed timely in these 4
patients. One patient showed cardiac activities of the EP and
another patient showed gradual enlargement of ectopic
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gestational sac during weekly sonographic re-examinations,
surgery was performed in both patients. One patient suffered
a fever of 40.48C, she was uneventful after the application of
antibiotic for 3 days. One patient ended up with abortion during
observation 1 week later, the total abortion rate was 5% (1/20)
during observation. Three patients, with ongoing living IUP
before check out, lost follow-up because of the change of
contact information.

Maternal outcome, pregnancy outcome, and operative data
in surgical management group were presented in Table 2.
Emergency surgery was performed in 9 patients with unstable
hemodynamics; among them, 6 patients needed blood transfu-
sion, 2 patients suffered abortion during follow-up; the abortion
rate in patients with unstable hemodynamics was 22.22% (2/9).
Three patients with stable hemodynamics received emergency
surgery because of the rupture of EP. Two patients with stable
hemodynamics suffered abortion postoperative, the abortion
rate was 11.11% (2/18). Total abortion rate in surgical manage-
ment group was 14.8% (4/27) during observation. One patient
suffered uterine rupture 5 weeks later after corner resection,
dead fetus was demonstrated in the following surgery. One
patient suffered a complication of urinary retention. Two
patients lost follow-up with viable IUP because of the change
of contact information.

Maternal outcome and pregnancy outcome of patients in
embryo aspiration management group were showed in Table 3.
One patient showed obvious enlargement of the ectopic gesta-
tional sac by weekly sonographic re-examination 1 week later,
another procedure was performed to avoid the rupture of ectopic
gestational sac. The other 4 patients were all eventful. No
abortion was observed in this group.

DISCUSSION
An early and accurate diagnosis of HP is often difficult and

challenging due to the rarity of HP, the delay or failure of
diagnosis may lead to potential life-threatening conditions such
as the rupture of EP, hypovolemic shock or even loss of life,1,6

so the early and accurate diagnosis of HP is extremely critical.
Though the sensitivity of transvaginal sonographic examin-
ation, ranged from 26.3% to 92.4%, in the definitive diagnosis
of HP is still debatable,1,6 a routine transvaginal sonographic
examination at 4 to 6 weeks after ART to exclude EP and HP is
recommended.7,15,18 So, an early transvaginal sonographic
examination is recommended in early pregnancy, especially
those patients conceived via ART or those with other
risk factors.

Unlike those patients with EP only, most HP patients are
conceived via ART and have a strong desire to preserve the
viable IUP, so the key point of treatment is to preserve the viable
IUP and to resolve the EP, this makes the treatment of HP
difficult and challenging.1,18

To those patients with stable hemodynamic situation
and asymptomatic, expectant management could be con-
sidered.6,10,15,16 The main advantage of expectant management
is that it avoids all potential complications related to the surgery
and transabdominal sonographic guided transvaginal aspiration
of ectopic gestational embryo.6,10 Nevertheless, expectant man-
agement should not be considered in patients with viable EP or
unstable hemodynamic situation.10 As the risks of continued
growth and rupture of EP still exist, failures of expectant

Medicine � Volume 95, Number 5, February 2016
management have been reported.6 In our research, 20% patients
in expectant management group suffered rupture of EP even-
tually, 1 patient presented cardiac activities of EP and another
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1 patient showed the enlargement of EP mass. Those facts
suggest that regular ultrasonographic re-examinations and close
observations are essential for patients chosen expectant man-
agement. Once there are any clues indicating rupture or enlar-
gement of EP, other rescue treatment is recommended to have a
good maternal outcome.

Surgical management, either laparotomy or laparoscopy, is
a feasible treatment modality for HP.7,9 To those patients with
unstable hemodynamic situation or with any signs indicating
rupture of the EP, emergency surgery is strongly recommended
to rescue the patient. Selective surgery is only suitable for those
HP patients with stable hemodynamic situation. Surgical
removal of the EP mass includes salpingectomy, salpingost-
omy, cornual resection, oophorectomy, and even total abdomi-
nal hysterectomy.1,9 Surgical management gains the advantage
of complete removal of the EP mass, while there might be a
higher abortion rate of the IUP.5 In our research, total abortion
rate in surgery management group was up to 14.8%, obviously
higher than the other 2 groups.

Transabdominal sonographic guided aspiration of ectopic
gestational embryo with or without embryo-killing drug, which
is thought to be minimally invasive, has been performed as
treatment modality of EP for years, its safety and effectiveness
have been well demonstrated.19–21 The difficulty of this treat-
ment modality in the management of HP depends on the
location of the ectopic gestational sac, it should be attempted
only when the ectopic gestational sac is clearly visualized.1

Both potassium chloride and hyperosmolar glucose can be used
as embryo-killing drugs in the management of HP, while
methotrexate (MTX) should be avoided because of its terato-
genic effects on the viable IUP.15 Since rupture of the EP after
this procedure have been reported,21 repeated sonographic
examination and strict observation are strongly advised till
the ectopic gestational sac becomes stable. And if the enlarge-
ment of EP is demonstrated, a repeat procedure or change to
surgery management is recommended.

MTX is widely used in the conservative management of EP
due to its highly effective to halt trophoblast proliferation.22 But
evidence of MTX-related teratogenicity has already been
observed in surviving intrauterine fetus after failed medical
abortion or other treatment.23,24 Though there are researches
showed good therapeutic effect and no negative pregnancy
outcomes with medical treatment of MTX,7,16,25,26; we hold
the attitude that the use of MTX, no matter systematically or
locally, should be avoided in the treatment of HP.

One report pointed out that about 31.4% HP were end up
with natural spontaneous abortion,5 in our research, the total
abortion rate is 26.56% (17/64) in all HP patients, which is lower
than previous reported, we speculate the reason is that part of HP
are missed before diagnosis. Clayton pointed out that 63.3% of
IUP kept on living when HP cases were treated properly and the
miscarriage rate of HP patient underwent surgery was up to
31.25% (25/80).5 While in our research, at least 78.85% (41/
52) HP patients finally delivered 1 or more babies and the
abortion rate in surgery management group was 25.93% (7/27)
at the most. We speculate this owns to the multi-team endeavor of
gynecologist and experts in ART in our center.

Due to the rarity of HP, it is difficult to conduct a
randomized controlled trial. The limitation of our retrospective
study is that patients enrolled in each group are indeed uncom-
parable in some basal clinical characteristics, it is difficult to

Management of Heterotopic Pregnancy
point out which is the preferred treatment modality for most HP
patients, so the treatment of HP should be individualized, and
more researches are needed to be performed.
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CONCLUSIONS
In our retrospective study, transabdominal sonographic

guided aspiration of ectopic gestational embryo has the best
maternal outcome and the lowest abortion rate, surgical man-
agement group shows the highest abortion rate, and expectant
management presents the worst maternal outcome.
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