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Abstract
BACKGROUND: Birth after in vitro fertilization (IVF) is increasingly observed in modern obstetrics, so knowledge of 
its features is of paramount importance for clinical practice.

AIM: The purpose of our study was to compare IVF and spontaneous singleton pregnancies in terms of cesarean 
section rate, operative vaginal birth rate, induction of labor, manual removal of the placenta in vaginal births, severe 
postpartum hemorrhage (PPH), and need for blood transfusion after delivery.

MATERIAL AND METHODS: We conducted a retrospective study at “Maichin Dom” University Hospital in Sofia, 
Bulgaria for the period from January 2013 to December 2017 and analyzed 402 singleton IVF pregnancies and 
compared them with 523 spontaneous singleton pregnancies.

RESULTS: We found a significantly higher rate of cesarean sections in IVF compared to spontaneous pregnancies 
(OR 1.73; 95% CI 1.4–2.14; p < 0.001). Vaginal delivery after IVF is associated with a higher incidence of operative 
vaginal delivery than spontaneous pregnancies (OR 2.27; 95% CI 1.14–4.52; p = 0.018). No statistical differences 
in rates of labor induction and manual removal of the placenta between the two groups were estimated (p > 0.05). 
Severe PPH and blood transfusions were three times higher in patients after IVF undergoing a cesarean section than 
in those with spontaneous singleton pregnancies (OR 3.0; 95% CI 1.11–8.11; p = 0.018).

CONCLUSION: IVF singleton pregnancies are associated with a higher risk of cesarean section as well as some 
obstetric complications. Obstetricians should treat these pregnancies with caution in order to reduce cesarean 
section rate and improve the outcome.
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Introduction

The number of women giving birth after in vitro 
fertilization (IVF) is steadily increasing worldwide. The 
decision on the timing and mode of delivery in these 
patients should be made after taking into account 
various risk factors preceding pregnancy, as well as the 
presence of pregnancy complications. The findings of a 
single review imply that women who undergo assistive 
reproductive techniques to achieve pregnancy have 
higher levels of anxiety in pregnancy [1]. The incidence 
of elective cesarean section at the patient’s request is 
increased in most countries in pregnancies after IVF. 
This is particularly common in older patients, where 
the fear of poor fetal outcome lowers the threshold for 
deciding on interventions such as induction of labor 
and operative delivery. Most studies showed that the 
incidence of cesarean sections in singleton pregnancies 
after IVF is increased compared to pregnancies after 
spontaneous conception [2], [3], [4], [5], [6], [7], [8], 
[9], [10]. More common in these pregnancies are 
complications such as severe postpartum hemorrhage 
(PPH) and blood transfusion [5], [11], [12].

The aim of this study was to compare IVF 
and spontaneous singleton pregnancies according to 
specific features related to delivery.

Material and Methods

Study design

We conducted retrospective study at “Maichin 
Dom” University Hospital in Sofia, Bulgaria for the 
period from January 2013 to December 2017.

Cases

We have analyzed 402 singleton IVF 
pregnancies - the study group (SG) and compared them 
with 523 random spontaneous singleton pregnancies 
without a history of infertility treatment  -  the control 
group (CG).
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Inclusion criteria

The presence of only singleton pregnancies 
at the time of delivery, available data for the method 
of conception (spontaneous pregnancy or an IVF 
procedure), the pregnancy has ended with delivery after 
22 gestational weeks and/or birth weight of >600 g.

Exclusion criteria

Multiple pregnancies.

Data collection

Age and parity were examined in all patients. 
In the SG 180 patients were at age ≤35 years and 222 
were >35-years-old, whereas in the CG 415 were at 
age ≤35 years and 108 were >35-years-old. There was 
a prevalence of primiparous women in SG – 365 (91%) 
compared with CG – 303  (58%). Operative vaginal 
delivery (OVD) was performed by vacuum extractor 
with Silastic cup or Simpson’s forceps. Placenta previa 
was diagnosed when the lower edge of the placenta 
was found by ultrasound to be <2 cm from the internal 
cervical OS. Based on the criteria of the American 
College of Obstetricians and Gynecologists we defined 
≥1,000 ml of blood loss after birth as severe postpartum 
hemorrhage [13]. Condition of the newborn was 
determined by APGAR score at 1/5 min of birth. The stay 
of the newborn in the neonatal intensive care unit (NICU) 
was monitored. The gestational age during the pregnancy 
follow-up was determined based on the date of the last 
menstrual period and/or the date of the embryo transfer. 
The weight of the newborn was determined immediately 
after birth by measuring with an accuracy of 10 g. The 
Institutional review board of University hospital “Maichin 
Dom,” Sofia, Bulgaria approved the collection of data.

Statistical analysis

Statistical analysis was performed using the 
SPSS for Windows, v 13. Statistical methods used 
include descriptive statistical analysis. Mann-Whitney 
test was used for continuous variables. The counting 
data were represented by n (%) and χ2 tests were used 
for categorical variables. One-Sample Kolmogorov 
Smirnov test was used to test if variables are normally 
distributed. Statistical significance was established at 
p < 0.05.

Results

Cesarean section rate

There was a significantly higher rate of cesarean 
section in the SG compared with the CG (Odds ratio 

[OR], 1.73; 95% Confidence interval [CI], 1.4–2.14; 
p < 0.001) (Table 1). Elective cesarean sections were 
performed in 66.1% in SG compared with 63,8% in 
the CG. Statistical difference between the groups was 
maintained even after taking into account factors such 
as age and parity (Table 1). Even in women who had 
prior vaginal birth the incidence of cesarean section in 
the SG group was higher - 73% (n = 27) compared to 
45.5% (n = 100) of cases in the CG (p = 0.002). The 
mean duration of pregnancy in the SG was 258 days 
and in the CG – 267 days (p < 0.001). The mean birth 
weight was 2886 g in the SG compared with 3083 g in 
the CG (p < 0.001).

Table 1: Comparison between IVF singletons and spontaneous 
pregnancies – all indicators
Variable IVF pregnancies n (%) Spontaneous 

pregnancies n (%)
p value

Cesarean section
Cesarean section ≤35 years
Cesarean section >35 years
Cesarean section primipara

329/402 (81.8%)
131/180 (72.8%)
198/222 (89.2%)
302/365 (82.7%)

247/523 (47.2%)
186/417 (44,6%)
62/108 (57.4%)
148/303 (48.8%)

<0.001
<0.001
<0.001
<0.001

Operative vaginal delivery 15/73 (20.5%) 25/276 (9.1%) 0.018
Labor induction 2/73 (2.7%) 18/276 (6.5%) >0.05
Manual removal of the placenta 3/73 (4.1%) 3/276 (1.1%) >0.05
Severe PPH in Cesarean section 20/329 (6%) 5/247 (2%) 0.018
Blood transfusion after Cesarean 
section

20/329 (6%) 5/247 (2%) 0.018

Placenta previa 25/402 (6.2%) 9/523 (1.7%) <0.001
IVF: In vitro fertilization.

OVD

Our study established incidence of OVD in 
the SG 20.5% (n = 15), and in the CG 9.1% (n = 25), 
(OR, 2.27, 95% CI, 1.14–4.52; p = 0.018). In the SG, 
all pregnancies were with no obstetric complications 
except for one case with gestational diabetes. In the CG, 
one of the births was premature and other two cases 
had gestational diabetes. In the SG, leading indication 
for OVD was a decrease in fetal heart rate (FHR) 
diagnosed with cardiotocography (CTG)  -  8  cases 
(53.3%), while in the CG this indication occurred in only 
4  cases (16%). None of the neonates in the SG had 
APGAR score <7 at birth or was admitted to NICU. Two 
of the neonates in the CG were with APGAR score at 
the 1st and 5th min. - 6 and 7. The indications for OVD 
in these cases were decrease in FHR on CTG. The 
newborns were admitted to NICU for 13 and 3  days, 
respectively.

Induction of labor

A lower but not significant frequency of 
induction of labor was found in IVF pregnancies. In 
the SG, induction of labor was done in 2.7% (n = 2) of 
cases, compared with 6.5% (18) in the CG (p > 0.05).

Third period of labor

Although there were no significant differences 
between the two groups according to the rate of manual 
removal of the placenta, there were more cases of this 
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pathology in the IVF group (4.1%) compared with the 
CG (1.1%), (p > 0.05; Table 1).

Blood loss at labor

In vaginal deliveries, no difference in average 
blood loss (Table 2) and in the rate of severe PPH was 
found between the study and CG.

Table 2: Average blood loss at delivery in IVF and spontaneous 
pregnancies
Blood loss Group N Mean Median SD Min Max p value
Cesarean 
section 

Spontaneous 
pregnancies

247 492.54 400.00 278.14 400.00 4000.00 0.008

IVF 
pregnancies

329 542.08 500.00 324.80 200.00 3500.00

Vaginal 
delivery

Spontaneous 
pregnancies

276 261.50 250.00 77.66 0.00 1000.00 0.077

IVF 
pregnancies

73 287.67 250.00 132.23 200.00 1000.00

When analyzing the cases of cesarean births, 
a higher mean blood loss was found in the SG (542 ml) 
compared to the CG (492 ml) (p = 0.008; Table 2).

Severe PPH was found in 20  cases (6.07%) 
in the SG, compared to 5 (2%) cases in the CG when 
cesarean section was performed ([OR, 3.0; 95% CI, 
1.11–8.11; p = 0.018). Detailed analysis found 13 cases 
with severe PPH in the SG where various forms of 
placenta previa were diagnosed, as well as one case of 
placental abruption. There were four cases with severe 
PPH and diagnosed placenta previa in the CG. Our 
study found 25 (6.2%) cases with placenta previa in the 
SG compared to 9  (1.7%) in the CG (OR, 3.61; 95% 
CI, 1.67–7.83; p < 0.001). The rate of blood transfusion 
was higher in the SG - 6.07% (n = 20) than in the CG 
2.0% (n = 5) (OR, 3.0; 95% CI, 1.11–8.11; p = 0.018).

Discussion

The increased rate of cesarean sections in IVF 
singleton pregnancies is proven by numerous studies. 
Whether the higher incidence of cesarean sections among 
women with infertility is justified has not yet been fully 
examined. One large study demonstrates that elective 
cesarean section does not reduce the increased perinatal 
risk in singleton pregnancies achieved by infertility 
treatment. These data may serve as a motive for reducing 
the frequency of cesarean sections in these pregnancies 
[10]. When pregnancies after IVF are delivered not by 
the team that performed the procedure, but by doctors 
on duty, the frequency of cesarean section is much lower 
and the mode of delivery is mainly medically justified. 
This leads to the assumption that in women with infertility, 
medical reasons are not the only ones, which influence 
the type of birth, but also socio-emotional factors [14].

Regarding vaginal birth, singleton pregnancies 
after IVF have some peculiarities. The frequency of 

OVD, according to some authors, is higher in pregnant 
women after IVF [15], which our findings confirm as 
well. Earlier studies showed the opposite results, 
finding a lower incidence of OVD among IVF pregnant 
women [16]. Our study found a better condition of the 
newborn in pregnant women after IVF and OVD than 
that of newborns from spontaneous pregnancies. It 
can be assumed that OVD in IVF pregnant women is 
performed at an earlier stage of the delivery due to fear 
of complications for the fetus, which leads to a better 
condition of the newborn evaluated with APGAR score 
at 1st and 5th min after the birth. Most likely, even slight 
deviations from the monitor recording during labor lead 
to a transition to OVD.

Many studies of singleton pregnancies after IVF 
have reported a higher incidence of induction of labor 
for a variety of reasons [5], [6], [8]. Except for medical 
reasons, in IVF pregnancies induction of labor often is 
performed without strong indications. Unlike the results 
of most authors, our study found the opposite results. 
In our country, induction of labor is much less common 
in pregnancies after IVF compared to spontaneous 
singleton pregnancies. The reason probably lies in the 
higher frequency of cesarean section in this group. 
When labor does not begin spontaneously, elective 
cesarean section is much more common, and induction 
of labor is not the method of choice in these patients.

Our study did not find higher rate of manual 
removal of the placenta during vaginal birth, unlike 
other studies [15], [17].

Our results have showed that severe blood 
loss during cesarean section is mainly due to increased 
rate of placenta previa. These cases are much more 
common in IVF singleton pregnancies than spontaneous 
pregnancies and therefore the incidence of excessive 
blood loss in this group is higher [7]. The connection 
between severe maternal morbidity during labor and 
previous treatment for infertility or IVF is interesting. 
Belanoff et al. 2016 [11], investigated whether there 
is a difference in severe maternal morbidity at birth in 
women who became pregnant in different ways - after 
IVF, spontaneous pregnancies with reduced fertility 
and spontaneous pregnancies infertile women. The 
most commonly used indicator of severe maternal 
morbidity was the need for a blood transfusion. The 
study found that IVF is associated with the highest 
incidence of severe maternal morbidity regardless 
of the method of delivery  -  vaginal birth or cesarean 
section. Some of the reasons for these differences 
in the course of delivery are known, while others will 
be clarified in the future. Some of the known factors 
include higher incidence of placenta previa [18], [19] 
and higher incidence of cesarean section [3], [4], [6], 
[8], [9], [10] in IVF pregnancies and advanced maternal 
age [20], [21]. Moreover, patients who use IVF as a 
method of pregnancy are likely to have concomitant 
diseases and fertility disorders that require the use of 
IVF. The results of the other two groups in the study did 
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not differ significantly, which again drew the attention 
of clinicians to the role of IVF in increasing the risk of 
complications at birth. Our research shows three times 
higher incidence of blood transfusion after cesarean 
section in IVF pregnancies compared with spontaneous 
pregnancies, which coincides completely with the 
results of this study.

Martin et al. 2016 [12], also prove that the 
severe maternal illness in IVF singleton births is much 
higher than that of singleton births from pregnancies 
without IVF. It is interesting that for the period of the 
study from 2008 to 2012 among IVF singleton births 
the outcomes are improving. This may be due to 
better IVF techniques over time, the smaller number of 
embryos being transferred, and the predominance of 
lighter ovarian stimulations. This leads to a reduction 
in cases of hyperstimulation syndrome, pregnancies 
occur at more physiological estrogen levels, leading to 
better implantation and early placental development. 
Our study found three times higher rate of severe PPH 
and blood transfusion in cesarean section in women 
with singleton pregnancies after IVF compared to 
spontaneous singleton pregnancies. We did not find 
such differences in vaginal births, in contrast to the 
results of some authors [22], who prove that IVF is a 
risk factor for abnormal postpartum hemorrhage in 
vaginal births.

Conclusion

Singleton pregnancies after IVF pose a 
significantly higher risk of cesarean delivery. OVD is 
more common among IVF singleton pregnancies when 
compared with spontaneous singleton pregnancies. 
There is no difference in the rate of induction of labor 
and manual removal of the placenta when comparing 
IVF singleton pregnancies and spontaneous ones. The 
higher incidence of severe PPH and blood transfusion 
at birth is mainly due to the higher incidence of various 
forms of placenta previa among these pregnancies.
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