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ABSTRACT

INTRODUCTION: One of the complications of assisted reproductive technologies (ART) is development
of pregnancy beyond the endometrium of the uterine cavity - ectopic pregnancy (EP). There are different
factors that influence the frequency of EPs after ART. On the one hand, the characteristics of ovarian
hyperstimulation, and on the other - women'‘s age, hormonal status, history of previous pregnancy, etc.

AIM: This is a retrospective study, whose purpose is to examine and evaluate different risk factors in women
with EP after ART.

MATERIALS AND METHODS: This is a retrospective study conducted between 01.2013 and 12.2017 at
the Dr. Shterev Medical Complex, Sofia. We have analyzed 5229 cycles - 3773 IVF/ICSI cycles, 875 FrET cycles,
and 581 cycles with egg donation. A total of 1712 clinical, intrauterine, ectopic and heterotopic pregnancies
after ART were included in our study.

RESULTS AND DISCUSSION: The rate of EPs after ART in our group was 2.4%, which corresponds
to previous data, published in the scientific literature. We have also identified some rare forms of EP -
cornual and cervical pregnancy. The analysis we conducted showed that probable risk factors for EP are
tubal infertility and associated chronic inflammatory processes of the fallopian tubes, increased number of
transferred embryos, use of additional techniques - assisted hatching, polycystic ovary syndrome (PCOS),
and previous surgery in the pelvis.

CONCLUSION: EP is a global medical emergency and its incidence increases following treatment of
infertility. Early diagnosis and prompt intervention are crucial in order to diminish the morbidity and
mortality, and to avoid complications thereafter.
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dometrium of the uterine cavity - ectopic pregnan-
cy (EP).

EP is estimated to constitute 1-2% of all natu-
ral conceptions and the incidence increases follow-
ing ART. The prevalence of EP following ART rang-
es between 2.1 to 8.6% of all pregnancies and it can
reach up to 11% in female patients with a history of
tubal factor infertility (1,2,3,4).

EP is the leading cause of medical emergen-
cy, and the leading cause of maternal morbidity and
mortality. Early diagnosis and proper intervention
have a critical effect on the morbidity and mortal-
ity of this condition. Several factors have been as-
sociated with an increased risk of EP after ART -
chronic inflammatory diseases of the pelvis, endo-
metriosis, previous ectopic pregnancy, vaginal infec-
tions, increased uterine contractility and retrograde
movement of transferred embryo, number of embry-
os transferred, endometrial thickness on the day of
transfer, additional techniques - assisted hatching,
etc. (5).

AIM

The purpose of this study is to analyze the risk
factors for the development of EP related to the char-
acteristics of the patients included in the group, as
well as the factors related to the ART procedure itself.

MATERIALS AND METHODS

This is a retrospective study conducted between
01.2013 and 12.2017 at the Dr. Shterev Medical Com-
plex, Sofia. We have analyzed 5229 cycles - 3773 IVF/
ICSI cycles, 875 FrET cycles, and 581 cycles with egg
donation. A total of 1712 clinical intrauterine ectopic
and heterotopic pregnancies after ART were includ-
ed in our study. Of those 41 (2.4%) were ectopic

We summarized the results from a total of 41
women with EPs after ART. As a control group, we
have used the data from 42 women with EP after nat-
ural conception. The collected data included patient
demographic characteristics, medical and obstetric
history, infertility diagnosis, method of treatment of
ectopic pregnancy, and specific parameters of ART.

EPs were reported when the gestational sac was
confirmed to be outside the uterus by ultrasonogra-
phy or by high serial serum p-human chorionic go-
nadotropin values in the absence of an intrauter-
ine pregnancy on ultrasonography. All cases with

EP were diagnosed during the first trimester of the
pregnancy (6,7). The treatment of established EP was
operative - by laparoscopy. EP rates were classified,
based on the type of in vitro fertilization-embryo
transfer (IVF-ET) procedure, as either fresh or fro-
zen cycles. A fresh cycle was reported when the oo-
cytes were retrieved and the resultant embryos trans-
ferred during the current IVF-ET cycle. A frozen-
thawed cycle was reported when cryopreserved em-
bryos, resulting from a previous cycle, were thawed
and transferred during the current IVF-ET cycle.

Risk factors evaluated were patient age, parity,
infertility diagnosis (male factor, tubal factor, endo-
metriosis, hormonal factor), use of assisted hatching
(AH), day of embryo transfer, number of embryos
transferred, polycystic ovary syndrome (PCOS), en-
dometriosis, and endometrial thickness on the day
of ET.

We compared the distribution of these risk fac-
tors between EPs after ART and pregnancies after
spontaneous conception using the X test at a signif-
icance level of P<.05.

RESULTS

A total of 83 women were included - 41 of them
with EP after ART (10 after frozen ET and 31 after
fresh ET) and 42 women with EP after spontaneous
conception.

The total rate of EP was 2.4% of women after
ART (41 out of 1712 clinical pregnancies). The rate of
EP after fresh embryo transfer (ET) was 2.3% (31 out
of 1371 clinical pregnancies),while after frozen em-
bryo transfer (FrET) it was 2.9% (10 out of 341 clini-
cal pregnancies).

The average age of all women with EP was un-
der 35 years: 31.4 years for those after ART and 31.0
years for those in the control group.

Higher BMI values (24.07) were identified in
women after ART, compared with spontaneous preg-
nancies with BMI of 21.64, with a statistically signifi-
cant difference - p<0.020.

In 39% of women after ART, we detected PCOS,
whereas in the control group - the incidence was
9.5%. We found statistically significant difference
p<0.002 between these two groups.
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The collected data showed histologically detect-
ed endometriosis in 7.3% of women after ART with
EP, and 4.8% in spontaneous pregnancies with EP.

Our analysis also showed that 7.3% of the pa-
tients after ART and EP had a previous EP, while in
the control group it was 14.3%. In 31.7% of the pa-
tients after ART and EP we collected data for pre-
vious surgery in the pelvis. The percentage is simi-
lar to spontaneously pregnant women - 31%. Data for
inflammatory processes in the pelvis was found in
68.3% of women, pregnant after ART, and in 64.3%
in the control group.

Data from ART procedures shows that accord-
ing to the type of infertility, the couples with male
sterility factor were 39%. In a consecutive research,
we found tubal factor of infertility in 26.8% of wom-
en, unexplained infertility in 19.5%, hormonal infer-
tility in 9.8%, and endometriosis as an infertility fac-
tor in 4.9%.

ET was performed on day 3 or 5 in 43.9% and
43.9% of the cases, respectively. Transfers of 1 em-
bryo were made in only 12.2% of the women.

Intracytoplasmic sperm injection (ICSI)/intra-
cytoplasmic morphologically selected sperm injec-
tion (IMSI) procedures were applied in 71.3% of the
cases. Assisted hatching technique was used in al-
most half of the cases with EP - 46.3%.

The endometrial thickness on the day of ET
was 11.32 mm. In regard to the localization of ectopic
pregnancy, in our study we found tubal EP in 95.1%.
Cervical pregnancy developed in 1.2%, and pregnan-
cy in the uterine horn was also diagnosed in 1.2%.

DISCUSSION

The overall ectopic pregnancy rate after ART
in our study was 2.4%, similar to previous publica-
tions. Several research groups have shown that the
risk of EP increases with advanced age, particular-
ly in women over 35 years (8,9,10,11). An explanation
for this correlation with age could be the existence of
a higher probability of exposure to most other risk
factors with advancing age, increase in chromosom-
al abnormalities in trophoblastic tissue and age-relat-
ed changes in the tubal function. However, there are
also groups that have failed to detect an association
between maternal age and the risk of developing EP
as in our results (12,13,14). The average age of women
in both groups of the study was under 35 years.

High BMI is a risk factor for a number of com-
plications during pregnancy. In both groups, BMI
was within the established norms, despite the statis-
tical difference between the two groups.

Endometriosis and its treatment have also been
associated with the development of EP. Endometrio-
sis leads to the formation of pelvic and tubal adhe-
sions, which could result in abnormal tubal func-
tion and impaired transport of blastocysts into the
uterine cavity (15). A history of EP is considered as
a major risk factor for subsequent recurrence of EP
(16). Probable reasons for it could be previous surgi-
cal interventions, chronic inflammation of the fallo-
pian tubes or pelvic inflammatory disease. In con-
trast, our study has not supported this fact and we
found previous EP only in a small number of cas-
es (7.3%).

PCOS is associated with the hyperphysiologi-
cal level of estradiol in women after controlled ovari-
an hyperstimulation and therefore a possible cause of
EP (17). In addition to this fact, in a group with wom-
en after ART and ectopic pregnancies, we diagnosed
PCOS in 39% of them. The results obtained for the
incidence of PCOS and EP also correlate with the av-
erage age of women — under 35 years in both groups.

Over the last 40 years, the incidence of EP has
increased with the rise of sexually transmitted infec-
tions and the associated inflammatory changes in
the fallopian tubes. Chlamydia trachomatis infection
is the most common sexually transmitted infection
worldwide. The immune response to this infection
may lead to tubal occlusion, EP and infertility (18,19).
The association between chlamydial infection and
EP is most commonly found in young women un-
der 35. Most of the women in both groups are under
35 years, so we expected a higher incidence of chron-
ic inflammation of the fallopian tubes, as our results
showed (68.3% after ART and 64.3% in the control
group).

Multiple studies have demonstrated that wom-
en with tubal factor infertility have an increased risk
of EP after ART, compared with those with oth-
er types of infertility diagnoses. In our study we es-
tablished a tubal factor of infertility more often - in
26.8% of cases (Table 1).

Several studies have investigated the develop-
ment of EP during IVF-ET and many technical is-
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Table 1. Risk factors and types of EP

sues of the treatment have been proposed as risk fac-
tors for EP. These risk factors include an altered hor-

ORflséchactors midl T g (é)rl:;:l R(e;sre(:)alfh monal milieu due to ovarian stimulation, the day and
Age stage of embryo transfer, multiple embryo transfer,
Mean 314 314 volume of transfer media and position of the catheter.
D 445 538 The exact mechanism responsible for EP after ART is
T 0.03 unknown. Possible mechanisms involve diminished
Df 31 endometrial receptivity. Higher circulating concen-
p 0.975 trations of oestradiol during stimulated cycles could
Under 35 years 78.6% 80.5% also be associated with a reverse migratory process
Above 35 years 21.4% 19.5% of the transferred embryos. One of the likely mecha-
X2 0.047 nisms is the migration of the transferred embryos up
Df 1 into the fallopian tubes due to the mechanical move-
p 0.829 ment of fluids inside the uterus. An enlarged fallopi-
BMI an tube, due to an inflammatory process, can facili-
Mean 21.6 241 tate the passage of embryos into the tubes and cause
SD 2.15 6.28 EP (20,21).

T 2.37 The ‘quality” of the embryo may also contrib-
Df 81 ute to the risk of EP after IVFE. A poor quality embryo
p 0.02 may be likely to undergo ectopic implantation and
Endometriosis 4.8% 7.3% also increase in risk of EP.

p 0.676 Studies have shown reduced uterine contractil-
Previous tubal pregnancy 14.3% 7.3% ity in the luteal phase, therefore it is suggested that
P 0.483 the incidence of ectopic pregnancy should be lower
PCOS 9.5% 39% at ET on day 5. It is also suggested that a larger size of
X2 9.870 the blastocyst may reduce the chances of the embryo
Df 1 migrating to the fallopian tube. In contrast to this
p 0.002 fact, in our study we found ET on day 3 in 43.9% of
Previous abdominal op- . . pregnancies and similarly on day 5 in 43.9% of cases.
erative interventions 31% 31.7% Each embryo has an independent implantation po-
X2 0.005 tential, and therefore the risk of EP increases with the
Df 1 number of transferred embryos (22,24). Similarly to
p 0.941 previous reports, we found a probable relationship
Salpingitis 64.3% 68.3% between the risk of EPs and the number of embryos
X2 0.149 transferred during an ART cycle. Only in 12, 2% of
Df 1 women after ART and EP, there was data for trans-
p 0.699 fer of 1 embryo.

Type of sterility Assisted hatching (AH) has been proposed as a
Male factor 39% risk factor for developing EP after IVF (25,26). AH
Endometriosis 4.9% facilitates the process of implantation of embryos by
Hormonal 9.8% providing easier and earlier contact between the em-
Unexplained 19.5% bryo and the endometrium and facilitating the trans-
Tubal 26.8% port of growth factors necessary for embryonic de-
Type of ART procedure velopment. Embryos with additional techniques were
ISCI/IMSI 71.3% probably implanted earlier. In this way;, it is possible
IVF 12% to increase the incidence of EP, because of this earlier
IVEF/ICSI 16.7% implantation the embryos migrate into the fallopian
Fresh/Frozen ET
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Fresh ET 75.6%
Frozen ET 24.4%
95%CI 59.7/87.6
12.4/40.3
P 0.001
Type ectopic pregnancy
Tubal 97.6% 95.1%
Cornual 0% 2.4%
Cervical 2.4% 2.4%

tubes and do not return to the uterine cavity. Our re-
sults were similar - we used AH in 46.3% of ART in
women with EP.

The rate of EP after fresh and frozen ET was
2.3% and 2.9%, respectively, and without significant
difference, in contrast to previous publications. But
in the group with EP after ART we found more cases
after fresh ET, which confirms the negative effect of
ovarian hyperstimulation on endometrial receptivi-
ty, as well as possibly increased uterine contractility
in stimulated cycles (28,27,28,29,30).

The rare forms of EPs after ART were: cervical
(2.4%) and cornual (2.4%). Our results were consis-
tent with those published (31).

CONCLUSION

EP is a global medical emergency and its in-
cidence increases following treatment of infertili-
ty. Early diagnosis and prompt intervention are cru-
cial in order to diminish the morbidity and mortality
and to avoid complications thereafter.

It is important to recognize the risk factors for
EP in women undergoing ART, because the inci-
dence is higher than it is in the general population.
Strategies needed to reduce this risk are: choosing a
day for ET, number of embryos for transfer, ET tech-
nique, good hormonal preparation of the endometri-
um, prophylaxis of inflammatory diseases of the fe-
male genital organs, etc.

Further investigations are needed to evaluate all
risk factors for EP after ART.
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