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ABSTRACT:

Purpose: To study the methods of delivery, vaginal
or with Caesarean section (CS), in women with multiple
pregnancy (MP), according to the method of conception:
spontaneous or assisted reproductive techniques (ART).

Material/Methods: Data on the method of delivery
were analyzed for a total of 356 women with MP, 261 of
which were after spontaneous conception and 95 after ART/
IVF conception

Results: Out of a total of 261 women with MP after
spontaneous conception, 87 ended up with a normal (vagi-
nal) delivery (33.3%) and 174 (66.7%) by Caesarean sec-
tion (CS). A total of 95 MP after ART, 100% were deliv-
ered with CS.

Conclusions: Among women with multiple preg-
nancy after spontaneous conception, Caesarean section de-
livery predominates. All women with MP after ART gave
birth by Cesarean section delivery (100%). Among women
with MP and vaginal delivery, 80% delivered after Oxy-
tocin induction. The most common indication for Caesar-
ean section in spontaneous MP was malpresentation of the
fetus / mutual placement of the two twins (50%), followed
by fetal asphyxia (33%) and other indications.
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INTRODUCTION:

Multiple pregnancies (MPs) usually represent a
group of pregnancies at high-risk and should be carefully
monitored and followed up to the birth itself in order to
reduce the risk for the mother and the fetus.

Twin pregnancies in the fifth and sixth decades carry
significantly higher complications rate cpmpared with sin-
gleton pregnancies at the same age and twin pregnancies
at younger age [1].

Twin pregnancies account for 0,5-2,0% of gestations
worldwide. They have a negative impact on perinatal health
indicators mainly an increased risk for preterm birth,
neonatal morbidity. These disadvantages seems to be more
prominent in early-term newborns than in the late preterm
ones [2].

A retrospective study of a total of 10,682 deliver-
ies, which include 142 women with twin pregnancies show
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that the incidence of twins in this study was found to be
1.32%. The commonest maternal complications were
preterm birth and anemia [3, 4, 5].

Twin pregnancies still experience more adverse out-
comes as perinatal morbidity and mortality. Classifica-
tion, management, diagnostic criteria need to be standard-
ized [6].

The CS rates have risen over the decades , from
11,4% in 1996 to 77,9% in 2016. CS become the prefer-
red method of delivery for multiple pregnancies and breach
presentations over the years [7]. MP after IVF is the most
important contributor to rising CS rates. Reducing its in-
cidence may reduce its CS rate [8]. The percentage of mul-
tiple pregnancies delivered via CS is quite hign. Many fac-
tors were involved in the decision of CS [9].

Other studies on the presentation and mode of de-
livery in MPs, including 6885 births, show a predominance
of vaginal birth (72%), and 28% with Cesarean section
(CS). Of vaginally born babies from MPs, induced labor
predominates (77%) [10]. CS was performed for mothers
with previous CS, multiple pregnancy [11]. Compared with
vaginal delivery, women delivering by previous cesarean
section had a significantly higher risk of preterm birth in
subsequent births [10].

Summary data of 30 pairs of twins with spontaneous
vaginal delivery, compared with 86 pairs of twins undergo-
ing Caesarean section showed that the average gestational
age was not significantly different for the two methods of
delivery: (36.2 weeks for the vaginally delivered twins and
36.0 weeks for the group with Caesarean section ). The most
common complication of ART is related to the consequences
of multiple pregnancy, which can be prevented or minimized
by reducing the number of embryos transferred to the uterus,
commonly single embryo transfer [12]. ART has been shown
to be variably associated with adverse short- and long-term
perinatal outcomes, including cerebral palsy, autism,
neurodevelopmental imprinting disorders, cancer etc. [13].

PURPOSE

To study the methods of delivery, vaginal or with
Caesarean section, in women with MP, according to the
method of conception: spontaneous and assisted reproduc-
tive techniques (ART).

MATERIALS AND METHODS:
The study includes data from medical records of

5085



women with multiple pregnancies (MPs), between 16 and
40 years old, registered in 3 regional hospitals of South-
Eastern Bulgaria: University Hospital: “Prof. Dr St. Kirko-
vich”, Stara Zagora, Multi-specialty hospitals: “Dr I.
Seliminski”, Sliven and Burgas.

Data from a total of 23,467 births (2011-2015) were
analyzed, of which 14,415 were retrospective (2011-2013)
and 9,052 were prospective (2014-2015). During the stud-
ied period, out of a total of 23,467 births, 356 women had
a multiple pregnancy (2 or more fetuses), with total aver-
age frequency of multiple pregnancy - 1.5%. Data on the
method of delivery were analyzed for a total of 356 women
with MP, 261 MPs after spontaneous conception and 95
MPs after ART/IVF (in vitro fertilization) conception.

In the statistical processing of the information, the
following statistical methods were used: Variation analy-
sis - for processing the quantifiable signs, Alternative analy-
sis - for processing qualitatively measurable signs and Cor-
relation analysis - to reveal a causal relationship between
some signs.

RESULTS AND DISCUSSION

The comparative outcomes of delivery method in
women with MP after spontaneous conception are presented
in the table below.

Table 1. Mode of delivery in multiple pregnancy af-
ter spontaneous conception

Mode of delivery in multiple pregnancy
after spontaneous conception
n= 261
Vaginal delivery %
87 33.3

Cesarean delivery | %
174 66.7

Out of a total of 261 women with MP after sponta-
neous conception, 87 ended up with a normal (vaginal) de-
livery (33.3%) and 174 (66.7%) by Caesarean section (CS).
At MP after natural conception, delivery with CS is 2 times
more frequent than vaginal delivery (normal birth).

The analysis of data on the mode of delivery in
women with MP after ART/IVF conception show that of a
total of 95 MP after ART, 100% were delivered with CS, as
the most a high percentage is the cephalic presentation of
both twins. The male gender predominates the twins born
for ART only.

Table 2. Multiple pregnancy after IVF and mode of
delivery

Multiple pregnancy after IVF and mode of delivery
n= 95
Cesarean section
Vaginal delivery % delivery %
0 0 95 100

Data shows that all 95 MP conceived after IVF tech-
nology ended with a Caesarean section.
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Women with MP and normal delivery were followed
according to the criterion: spontaneous delivery and de-
livery after Oxytocin augmentation.

Table 3. Normal delivery in multiple pregnancy

Normal delivery in multiple pregnancy
n=87
Birth after Oxytocin
Spontaneous birth % . %
augmentation
16 18.4 71 81.6

Out of a total of 87 women with MP and normal de-
livery, 16 gave birth spontaneously (18.4%), with normal
declared labor activity and 71 (81.6%) women with MB-
after stimulation of labor with Oxytocin (81.6%).

Regardless of the high rate of stimulation established
in our study, it is noticed that the fear of stimulation of
birth at MP still exists. The stimulation started with 8 drops
per minute, as in 30 min., is increased by another 8 drops
via perfusor.

Out of a total of 16 women who gave birth spontane-
ously, without stimulation, the birth of the 2nd twin was
performed from 5 to 10 min. after the birth of 1 twin. Out
of a total of 71 MP who gave birth through stimulation with
Oxytocin compared to 8 MP, the birth of 2 twins took place
within 15 min., without that, this had a significant effect
on Apgar at 5 and 10 min. The average gestational age in
MB with SC and with normal birth, there was no signifi-
cant difference: 36.2 years for vaginal delivery and 36.0
for SC. Vaginal birth turns out to be a reasonable option
behavior in women with MP after age 33. In the present
study, the solution for vaginal delivery is taken mainly
based on the age of the mother and the correct presenta-
tion of the fetuses, while Caesarean section was performed
in older adults patients with malpresentation, PROM (pre-
mature rupture of membranes) and fetal asphyxia, which is
shown on the table below.

Table 4. Indications for CS in MP after spontane-
ous conception

Indications for CS in MP after spontaneous conception
n=174
Indications Number MPs %0
Malpresentation of the fetus 85 49%
Age of the mother 11 6%
PROM /premature rupture of
membranes / 21 12%
Fetal asphyxia 57 33%

The most common indication for SC is malpresenta-
tion /mutual placement of the two twins /- 85 (49%)/. The
second most common indication for S.C. is fetal asphyxia
- 57 MP (33%). It was significantly less common as an in-
dication of CS mother’s age - 11 (6%). With an indication
for PROM, births are authorized through the CS -21 (12%).
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The internal structure for indications for SC in our
study does not differs substantially from the internal struc-
ture for CS indication in literary ones data.

DISCUSSION

In the present study among women with multiple
pregnancy (MP) after spontaneous conception, the Cae-
sarean section delivery predominates (66,7%), while in
case of MP after ART/IVF, all women gave birth by Cesarean
section delivery (100%).

The solution for vaginal delivery is taken mainly
based on the age of the mother and the correct presenta-
tion of the fetuses, while Caesarean section was performed
in older patients with incorrect presentation of the fetuses,
PROM (premature rupture of membranes) and fetal as-
phyxia.

Women =45 years of age with twin pregnancies and
the neonates sustain more severe outcome , compared to
singleton pregnancies. It is recommended that a a single
embrio transfer shoud be offered when those women are
undergoing ART. [14]. Cesarean delivery is associated with
an increased risk of admission to neonatal intensive care
units because of complications. The vaginal delivery (VD)
appears to be a reasonable choice of action for Monocho-
riatic/Diamniotic (MH / DA) MPs after 33rd week of ges-
tation [15] .

Similar studies have investigated the importance of
vaginal delivery for increasing the risk of adverse neonatal
outcome among monochorionic twins [15, 16].

The mode of delivery in MPs after ART/IVF proce-
dures show that the most common indications for Caesar-
ean section were either because of more high age of the
mother or incorrect presentation of the fetuses.

Regardless of the mother’s age , the decision for vagi-
nal delivery is based mainly on the presentation of the fe-
tuses [17, 18].

The perinatal outcome of twin pregnancies with the
first twin in cephalic presentation may differ depending
to gestational age (GA) at delivery and planned mode of
delivery. At 32-37 weeks, planned VD seems to be favo-
rable, while from around 37 weeks planned CD might be
safer [19].

In the present study all women with MP after ART/
IVF, gave birth by Cesarean section delivery (100%).

The most common indication for Caesarean section
in spontaneous MP was incorrect presentation of the fe-
tus / mutual placement of the two twins (50%), followed
by fetal asphyxia (33%) and others indications. Among
women with MP and vaginal delivery, 80% delivered af-
ter Oxytocin augmentation .

A study on the different modes of birth in MP and

their impact on mother and fetus show that the percentage
of cephalic presentation of the fetus during birth was higher
in singletons (95.2%) than in MPs (65.8%), while incor-
rect presentations, such as footling and transverse, are more
frequent in MP, (29.8% and 4.4% respectively), compared
to singleton pregnancies. ( 4.3% and 0.4%.).

Cephalic presentation was statistically the most
common presentation for both twins. When comparing
births at term to premature births, no statistical difference
was found in the methods of birth [19, 20].

Male gender predominates in MPs, but without statis-
tical difference concerning the anthropometric measures [14].

In the present study data on mode of delivery in
women with MP after ART/IVF conception show that of a
total of 95 MP after ART, 100% were delivered with CS, as
the most common is cephalic presentation of both twins.

The male gender predominates within twins born
for ART only.

CONCLUSION

The advancement of assisted reproductive technolo-
gies (ART) drastically increased the cases of multiple preg-
nancy. It is generally known that multiple pregnancy is a
highly risky pregnancy, and the choice of delivery method
is extremely important, both for the mother and for the chil-
dren.

The choice of delivery method, vaginal or cesarean,
also depends on the method of conception, spontaneous
or induced. In the case of spontaneous multiple pregnancy,
33% of women gave birth normally (with vaginal deliv-
ery) and 67% - with Cesarean section. In 100% of all women
with multiple pregnancy after ART/IVF were delivered with
Cesarean section.

Out of a total of 87 women with MP and normal de-
livery, 16 gave birth spontaneously (18.4%), with normal
declared labor activity and 71 (81.6%) women with MB-
after stimulation of labor with Oxytocin (81.6%).

In the present study, the solution for vaginal deliv-
ery is taken mainly based on the age of the mother and the
correct presentation of the fetuses, while Caesarean section
was performed in older adults patients with malpresenta-
tion, PROM, fetal asphyxia etc.

ABBREVIATIONS:
ART - Assisted reproductive techniques
IVF - In Vitro Fertilization
MP — Multiple pregnancy
CS — Caesarean Section
PROM - Premature rupture of membranes
MH / DA MPs — Monochoriatic/Diamniotic Multiple Preg-
nancies

REFERENCES:

1. Meyer R, Orvieto R, Israel A,
Mohr-Sasson A, Timerman Y,
Gorodesky T, et al. Outcomes of sin-
gleton versus twin pregnancies in the
fifth and sixth decades. Eur J Obstet
Gynecol Reprod Biol. 2018 Dec;231:
255-261. [PubMed]

2. Esteves-Pereira AP, da Cunha

J of IMAB. 2023 Jul-Sep;29(3)

AJLA, Nakamura-Pereira M, Moreira
ME, Domingues RMSM, Viellas EF, et
al. Twin pregnancy and perinatal out-
comes: Data from ‘Birth in Brazil
Study’. PLoS One. 2021 Jan 11;16(1):
€0245152. [PubMed]

3. Stambolov BI. [Multiple preg-
nancy.] [monograph] Sofiia: Meditsina

https://www.journal-imab-bg.org

I fizkultura.1988. [in Bulgarian]

4. Blondel B, Macfarlane A, Gissler
M, Breart G, Zeitlin J. Preterm birth
and multiple pregnancy in European
countries participating in the
PERISTAT project. BJOG. 2006 May;
113(5):528-35. [PubMed]

5. Pestana I, Loureiro T, Almeida A,

5087



Rocha I, Rodrigues RM, Rodrigues T.
Effect of mode of delivery on neonatal
outcome of monochorionic diamniotic
twin pregnancies: a retrospective co-
hort study. J Reprod Med. 2013 Jan-
Feb;58(1-2):15-8. [PubMed]

6. Khalill A, Liu B. Controversies
in the management of twin pregnancy
.Ultrasound Obstet Gynecol. 2021 Jun;
57(6): 888-902 [Crossref].

7. Cagan M, Tanacan A, Aydin
Hakli D, Beksac MS. Changing rates
of the modes of delivery over the dec-
ades (1976, 1986, 1996, 2006, and
2016) based on the Robson-10 group
classification system in a single terti-
ary health care center. J Matern Fetal
Neonatal Med. 2021 Jun;34(11):1695-
1702. [PubMed]

8. Tan JK, Tan EL, Kanagalingam
D, Yu SL, Tan LK. Multiple pregnancy
is the leading contributor to cesarean
sections in in vitro fertilization preg-
nancies: An analysis using the Robson
10-group classification system. J
Obstet Gynaecol Res. 2016 Sep;42(9):
1141-5. [PubMed]

9. Mahindra MP, Sampurna MTA,
Mapindra MP, Putri AMS, Krisbiyan-
toro A, Aryananda RA. Factors affecting
elective cesarean section in women with
multiple pregnancy in Caruban, Indo-
nesia. F1000 Research. 2020; 9:1481.
[Crossref]

10. Peleg D, Ferber A, Orvieto R,
Bar-Hava I, Ben-Rafael Z. Single in-
trauterine fetal death (fetus papy-
raceus) due to uterine trauma in a twin

pregnancy. Eur J Obstet Gynecol
Reprod Biol. 1998 Oct;80(2): 175-6.
[PubMed]

11. Dorji T, Wangmo K, Dorjey
Y, Dorji N, Kiran Chhetri D, Tshering
S, et al. Indications and factors asso-
ciated with cesarean section in Bhu-
tan: A hospital-based study. Int J
Gynaecol Obstet. 2021 Jun;153(3):
520-526. [PubMed]

12. Kundariya KR, Shan JM,
Mewada BN, Shah MM, Patel AS.
Fetomaternal Outcome in Twin Preg-
nancy. J South Asian Feder Obst Gynae.
2022 Nov-Dec;14(6):663-6. [Crossref]

13. Zhang Y, Zhou J, Ma Y, Liu L,
Xia Q, Fan D, et al. Mode of delivery
and preterm birth in subsequent births:
A systematic review and meta-analy-
sis. PLoS One. 2019 Mar 14;14(3):
¢0213784. [PubMed]

14. Avnon T, Ovental A, Many A.
Twin versus singleton pregnancy in
women >45 years of age: comparison
of maternal and neonatal outcomes. J
Matern Fetal Neonatal Med. 2021 Jan;
34(2):201-206. [PubMed]

15. Thanh BYL, Lumbiganon P,
Pattanittum P, Laopaiboon M, Vogel
JP, Oladapo OT et al. Mode of deliv-
ery and pregnancy outcomes in
preterm birth: a secondary analysis of
the WHO Global and Multi-country
Surveys. Sci Rep. 2019 Oct 29;9(1):
15556. [PubMed]

16. Wang M, Chai J. Comparison
of outcomes of monochorionic twin
pregnancies conceived by assisted re-

productive technology vs. spontane-
ous conceptions: A systematic review
and meta-analysis. Front Pediatr. 2022
Oct 13;10:962190. [PubMed]

17. Graham ME, Jelin A, Hoon AH
Jr, Wilms Floet AM, Levey E, Graham
EM. Assisted reproductive technol-
ogy: Short- and long-term outcomes.
Dev Med Child Neurol. 2023 Jan;
65(1):38-49. [PubMed]

18. Tan JK, Tan EL, Kanagalingam
D, Yu SL, Tan LK. Multiple pregnancy
is the leading contributor to cesarean
sections in in vitro fertilization preg-
nancies: An analysis using the Robson
10-group classification system. J
Obstet Gynaecol Res. 2016 Sep;42(9):
1141-5. [PubMed]

19. Zafarmand MH, Goossens
SMTA, Tajik P, Bossuyt PMM,
Asztalos EV, Gardener GJ, et al.
Planned Cesarean or planned vaginal
delivery for twins: secondary analysis
of randomized controlled trial. Ultra-
sound Obstet Gynecol. 2021 Apr;
57(4):582-591. [PubMed]

20. Hofmeyr GJ, Barrett JF,
Crowther CA. Planned caesarean sec-
tion for women with a twin pregnancy.
Cochrane Database Syst Rev. 2015 Dec
19;2015(12):CD006553. [PubMed]

21. Wang Y, Shi H, Chen L, Zheng
D, Long X, Zhang Y, et al. Absolute
Risk of Adverse Obstetric Outcomes
Among Twin Pregnancies After In Vitro
Fertilization by Maternal Age. JAMA
Netw Open. 2021 Sep 1;4(9):
€2123634. [PubMed]

Please cite this article as: Lazarov S, Lazarov N. Method of delivery in multiple pregnancy. J of IMAB. 2023 Jul-

Sep;29(3):5085-5088. [Crossref - https://doi.org/10.5272/jimab.2023293.5085]

Received: 21/03/2023; Published online: 08/09/2023

5088

Address for correspondence:
Dr Svilen Lazarov,

Department of Health Care, Faculty of medicine, Trakia University, Stara Zagora,
11, Armejska str., Stara Zagora 6000, Bulgaria.

E-mail: svilenlazarov06 @ gmail.com,

https://www.journal-imab-bg.org

J of IMAB. 2023 Jul-Sep;29(3)



