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Introduction: The frequency of caesarean delivery is increasing 
worldwide. Nowadays, multiple pregnancy rates are increasing 
significantly due to the prevalence of assisted reproductive 
techniques. The purpose of this retrospective study is to 
compare the haematological and anaesthesia complications of 
multiple and singleton pregnancies and to increase awareness 
among anaesthesiologists and obstetricians of complications 
that may occur during and after a caesarean section in multiple 
pregnancies.

Methods: Our study was carried out by retrospectively 
searching the anaesthesia forms and files of the American 
Society of Anesthesiology 1-2 group of patients, who underwent 
caesarean sections between January 2019 and January 2020 
at the University of Health Sciences Turkey, İstanbul Training 
and Research Hospital Gynecology and Obstetrics Clinic. The 
cases were then divided into multiple (n=50) and singleton 
(n=63) pregnancies, and the haematological and anaesthesia 
complications were compared between the two groups.

Results: No statistically significant difference was found 
between the age, pre- and postoperative haematocrit 
(Hct) values, and Hct differences between singleton and 
twin pregnancies (p>0.05). The rate of bradycardia in twin 
pregnancies was found to be significantly lower than that in 
singleton pregnancies (p<0.05). There was no statistically 
significant difference in nausea-vomiting and hypotension 
rates between twin and singleton pregnancies (p=0.26).

Conclusion: Knowledge about complications associated 
with anaesthesia in patients with multiple pregnancies 
delivering by caesarean section in the world and our country 
is still insufficient. Based on our data, we recommend that 
anaesthesiologists and obstetricians work as a team and prepare 
for the operation in a planned approach, considering the 
hemodynamic changes occurring owing to twin pregnancies.
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Amaç: Sezaryen doğum sıklığı dünya çapında giderek 
artmaktadır. Günümüzde, yardımcı üreme tekniklerinin 
yaygınlığından dolayı çoğul gebelik oranları önemli ölçüde 
artmaktadır. Bu retrospektif çalışmanın amacı çoğul ve tekil 
gebeliklerde hematoloji ve anestezi komplikasyonlarını 
retrospektif olarak karşılaştırmak ve anestezi ve kadın doğum 
hekimlerinin ikiz gebeliklerde sezaryen sırası ve sonrasında 
oluşabilecek komplikasyonları ile ilgili farkındalıklarını 
artırmaktır.

Yöntemler: Çalışmamız Sağlık Bilimleri Üniversitesi, İstanbul 
Eğitim ve Araştırma Hastanesi Kadın Hastalıkları ve Doğum 
Kliniği’nde, Ocak 2019 ve Ocak 2020 tarihleri arasında 18-45 
yaş arası sezaryen operasyonu yapılan Amerikan Anesteziyoloji 
Derneği 1-2 grubuna giren hastaların anestezi formları ve 
dosyaları retrospektif taranarak gerçekleştirilmiştir. Olgular 
daha sonra çoğul (n=50) ve tekil (n=63) gebelik olarak ikiye 
ayrılarak gruplar arası hematolojik ve anestezi komplikasyonları 
karşılaştırılmıştır.

Bulgular: Tekiz ve ikiz gebeliklerde yaş, operasyon öncesi 
ve sonrası hematokrit (Hct) değerleri, Hct farkları arasında 
istatistiksel anlamlı fark bulunamamıştır (p>0,05). İkiz 
gebeliklerde bradikardi oranı tekiz gebeliklere göre istatistik 
anlamlı olarak düşük bulunmuştur (p<0,05). İkiz ve tekiz 
gebeliklerde bulantı-kusma ve hipotansiyon oranları arasında 
fark bulunmamıştır (p=0,26).

Sonuç: Türkiye’de ve dünyada sezaryen ile doğum yapılan çoğul 
gebelik hastalarında anestezi ile ilişkili komplikasyon görülme 
sıklığı ile ilgili çalışmalar halen yetersizdir. Verilerimizden yola 
çıkarak anestezi ve kadın doğum doktorlarının ekip olarak 
çalışması ve ikiz gebeliklere bağlı hemodinamik değişiklikleri 
göz önünde bulundurarak planlı ve hazır bir şekilde operasyon 
hazırlığı yapmalarını önermekteyiz.

Anahtar Kelimeler: Çoğul gebelik, spinal anestezi, 
hipotansiyon, bradikardi, hematokrit
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Introduction
The frequency of cesarean delivery is steadily increasing worldwide (1). 
Although cesarean section has become very safe over the years, it is still 
associated with high maternal and perinatal mortality and morbidity 
rates (2).

Selection of anesthesia method in cesarean section is determined 
according to the urgency of the procedure, the patient’s current 
systemic problems, the request of the patient and the surgeon, and the 
experience of the anesthesiologist (3). In recent years, especially regional 
techniques have been used. Regional anesthesia has the advantages of 
patient comfort, the mother is awake and sees the baby at the time of 
birth, the fetus is not exposed to inhalation and intravenous anesthetics, 
and allows pain control after surgery. General anesthesia creates less 
hypotension and better cardiovascular stability by providing airway 
and respiratory safety with rapid induction in emergency procedures. 
However, it should be kept in mind that complications such as aspiration 
of gastric contents, failure of intubation, maternal hyperventilation, 
neonatal depression and bleeding due to uterine atony may occur 
during general anesthesia (4,5).

Nowadays, multiple pregnancy rates are increasing significantly due 
to the prevalence of assisted reproductive techniques. Since the 
physiological changes resulting from multiple pregnancies are different 
from singleton pregnancy, they are considered high-risk pregnancies. 
Some complications may occur in the prenatal period due to the increase 
in preterm delivery and the increase in the rate of maternal beta 
agonist use. Drugs used in multiple pregnancies may cause maternal 
tachycardia, hypokalemia and pulmonary edema. Multiple pregnancies 
increase the rate of cesarean delivery and intraoperative complications 
such as postpartum hemorrhage and hysterectomy.

Regional anesthesia, which is also preferred in twin pregnancies, may 
lead to more maternal hypotension, which may result from aortocaval 
compression, especially when compared to singleton pregnancy. 
However, some patients who have contraindications for regional 
anesthesia such as thrombocytopenia, coagulopathy or pulmonary 
edema may cause anesthesiologists to prefer general anesthesia for 
these patients.

Maternal risk factors are also high in multiple pregnancies. Anesthesia 
planning should be done earlier and in a planned manner in multiple 
pregnancies.

The aim of this retrospective study is to compare the hematology 
and anesthesia complications in multiple and singleton pregnancies 
retrospectively and to increase the awareness of anesthesiologists and 
obstetricians about the complications that may occur during and after 
cesarean section in twin pregnancies.

Methods
Our study was carried out by retrospectively scanning the anesthesia 
forms and files of patients in the American Society of Anesthesiology  
(ASA) 1-2 group who underwent cesarean section between January 2019 
and January 2020 at the University of Health Sciences Turkey, İstanbul 
Training and Research Hospital Gynecology and Obstetrics Clinic. 

The cases were then divided into two groups as multiple (n=50) and 

singleton (n=63) pregnancies, and the hematological and anesthetic 

complications were compared between the groups.

Patient’s age, gestational week, chorioosinity if twin pregnancy, 

emergency or elective, anesthesia method applied, whether oxytocin 

and transamine was administered, whether atony was performed, 

whether blood products were needed, whether there was a decrease 

in preoperative postop hemogram values, complications in the mother 

(hypotension, the development of bradycardia, bleeding, nausea-

vomiting) has been recorded.

Exclusion criteria; ASA 3-4 patients.

In both groups, 1.5 mL/kg of crystalloid fluid was first administered in 

addition to colloid fluid in hypotension (mean arterial blood pressure 

below 60 mmHg) following anesthesia. Ephedrine hydrochloride (5-10 

mg; IV) was administered in case of persistence of hypotension.

Patients with bradycardia (heart rate falling below 50 beats per minute) 

were administered 0.5 mg atropine sulphate IV.

Statistical Analysis

In the evaluation of the data, besides descriptive statistical methods 

(mean, standard deviation), Student t-test was used by considering 

normal distribution in comparison of the groups. Chi-square test was 

used to determine the statistical significance among the groups with 

bradycardia, nausea-vomiting and hypotension. Significance levels were 

determined by finding p-values   suitable for these tests. P<0.05 was 

considered significant.

Our study has the permission of the University of Health Sciences Turkey, 

İstanbul Training and Research Hospital Ethics Committee (decision 

no: 2175, date: 07.02.2020). Since our study was retrospective, written 

consent could not be obtained from the patients.

Results

As shown in Table 1, no statistically significant difference was found 

between age, haematocrit (Hct) values before and after surgery and Hct 

differences in singleton and twin pregnancies (p>0.05). Pregnancy week 

of twin pregnancies was found to be statistically significantly lower than 

singleton pregnancies (p<0.05). 

As shown in Table 2, the bradycardia rate in twin pregnancies was 

found to be statistically significantly lower compared to singleton 

pregnancies (p<0.05). There was no difference between the rate of 

nausea and vomiting in twin and singleton pregnancies (p=0.9). There 

was no difference between the rate of hypotension in twin and singleton 

pregnancies (p=0.26). ASA 2 twin pregnancy rate was statistically 

significantly higher than ASA 2 singleton pregnancies (p<0.05). No 

statistically significant difference was found between the two groups 

in the rates of emergency, elective cesarean section and regional, and 

general anesthesia.

Differences in Hct before and after surgery in monochorionic twin 

pregnancy (n=7), dichorionic twin pregnancy (n=43) patients are 4.24 
g/dL and 3.84 g/dL, respectively. No difference was found between Hct 
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differences before and after surgery in monochorionic and dichorionic 
twin pregnancies (p=0.24). In twin pregnancies, the proportion of 
patients given additional oxytocic agent was found to be 50%. In 
singleton pregnancies, the proportion of patients given additional 
oxytocic agent was 23%.

Discussion
Studies on the differences in hemodynamic changes during cesarean 
between twin and singleton pregnancies are insufficient. In our 
study, as shown in Table 1, no difference was found between pre- 
and postoperative Hct rates in twin and singleton pregnancies. 
Hyperdynamic circulation is more in twin pregnancies than in singleton 
pregnancies. Left ventricular systolic function and mean arterial pressure 
in twin pregnancies are affected more than singleton pregnancies after 
the 20th week (6). In many studies, high maternal cardiac output and 
low peripheral resistance have been shown in twin pregnancies (7). 
However, high blood loss is correlated with no difference in expected 
twin pregnancy, high hemodynamic parameters at the beginning of 
twin pregnancy reach their lowest level in the middle of pregnancy, and 
then being equivalent to a single pregnancy (8). This hypothesis was 
supported by the fact that maternal hemodynamic parameters were 
found equivalent for each singleton and twin pregnancies during and 
immediately after cesarean in the study conducted by Lavie et al. (8).

Emergency cesarean brings the risk of blood transfusion. In our study, 
67% of single pregnancies and 70% of twin pregnancies were caesarean 
sections in emergency conditions. In the study conducted by Kolås et 
al. (9), the prevalence of excessive blood loss differed between elective 

(2.1%) and emergency (3.3%) cesarean deliveries. While maternal factors, 

chronic maternal diseases, conditions related to pregnancy and birth, 

placenta previa and transverse arrival are risk factors for blood loss in 

elective operations, placenta previa, placental abruption, intervention 

to full cervical dilatation and high body mass index were risk factors for 

blood loss in emergency operations. Although the rate of emergency 

cesarean section is higher in twin pregnancies, we think that no 

statistically significant difference can be detected under favour of the 

early and planned obstetric approach.

In a study conducted by Blickstein et al. (10), hemoglobin values in the 

first and second trimester were found to be low in twin pregnancies, 

no difference was found between hemoglobin values in single and 

twin pregnancies during the third trimester. In our study, there was no 

statistically significant difference between age, Hct values before and 

after surgery and Hct differences in single and twin pregnancies (Table 

1). In our study, we believe that the reason for the high rate of use of 

additional oxytoxic agents in twin pregnancies is increased obstetric 

complications such as premature birth, placenta previa and detachment 

placenta. 

The most common obstetric complication associated with twin 

pregnancies is preterm birth. In the literature, this rate has been 

reported at 50% and is 12 times higher than single pregnancies (11). In 

our study, similarly, the week of pregnancy of twin pregnancies is lower 

than that of single pregnancies. Mikami et al. (12) also found that the 

week of pregnancy at birth in the twin pregnancy group was statistically 

significantly lower than in the single pregnancy group.

Table 2. Anesthesia data of caesarean section patients

Single pregnancy

(n=63) (%)

Twin pregnancy

(n=50) (%)
p 

ASA 1 18 (28%) 8 (16%) >0.05

ASA 2 45 (72%) 42 (84%) >0.05

Emergency caesarean section 42 (67%) 35 (70%) >0.05

Elective caesarean section 21 (33%) 15 (30%) >0.05

Regional anesthesia 51 (80%) 43 (86%) >0.05

General anesthesia 12 (28%) 7 (14%) >0.05

Nausea-vomiting 30 (47%) 25 (50%) >0.05

Hypotension 42 (66%) 30 (60%) >0.05

Bradycardia 32 (50%) 7 (14%) >0.05

In twin pregnancies, ASA 2 score was statistically significantly higher than single pregnancies and bradycardia rate was statistically significantly lower than single pregnancies (p<0.05), 
ASA: American Society of Anesthesiology

Table 1. General data of caesarean section patients

Single pregnancy (n=63) Twin pregnancy (n=50) p

Age (year) 27.8 30 0.20

Preoperation Hct (g/dL) 33.9 32.7 0.21

Postoperation Hct (g/dL) 29.3 28.8 0.18

Hct difference (g/dL) 5.3 3.83 0.18

Pregnancy week 38.1 34.3 <0.05

No statistically significant differences were found between age, Hct values before and after surgery and Hct differences in single and twin pregnancies (p>0.05). Pregnancy week of twin 
pregnancies is statistically significantly lower than single pregnancies (p<0.05). Hct: Hematocrit
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Although spinal anesthesia is generally accepted as safer and 

appropriate in multiple pregnancies (13), they are more prone to severe 

hypotension than patients with singleton pregnancy in the literature 

(14,15). In our study, contrary to the literature, no difference was found 

between the rate of hypotension in twin and singleton pregnancies 

(Table 2). Although it seems surprising that our results differ from the 

literature, in fact, there are very few data supporting the severity of 

hypotension in multiple pregnancies when the literature is searched. 

Although Jawan et al. (16) found more cephalic spinal anesthesia 

spread in twin pregnancies; they found the incidence of hypotension 

similar to that of singleton pregnancies. Similar to our study, Ngan 

Kee et al.’s (17) study revealed that there was no difference between 

single and multiple pregnancies in terms of hypotension, vasopressor 

need, nausea and vomiting in cesarean deliveries undergoing spinal 

anesthesia. They concluded that although aortocaval compression is 

higher in multiple pregnancies, its effect may decrease as the blood 

volume and cardiac output are increased more, and there is no potential 

for more hypotension development in multiple pregnancies compared 

to singleton pregnancies (17). In a study conducted by Behforouz et al. 

(18), epidural anesthesia was applied to 2 quadruplet, 19 triplet and 

31 singleton pregnancies, and the incidence of developing hypotension 

was found to be similar in singleton and multiple pregnancies. It was 

observed that the need for Ringer’s lactate and total dose of ephedrine 

was higher in singleton pregnancies with the initiation of the block. This 

is due to the decreased risk of hypotension due to the increase in blood 

volume and cardiac output more in multiple pregnancies than singleton 

pregnancies.

In our study, the rate of bradycardia was found to be statistically high in 

singleton pregnancies (Figure 1). Bradycardia is caused by sympathetic 

blockade. The blockade of cardiovascular fibers from T1 to T4 is part of 

the bradycardia trigger mechanism. In parallel with our results, Pereira 

et al. (19) found that the rate of development of sinus bradycardia was 

higher in ASA 1 patients. We think that this can be explained by the 

high rate of ASA 2 twin pregnancy patients in our study. Since there was 

no statistically significant difference in the rates of hypotension of our 

patients, there was no statistically significant difference in the rate of 
nausea-vomiting between the groups, as expected.

Conclusion
In cesarean sections, spinal anesthesia is the preferred anesthesia 
technique due to its rapid onset of action, reliability, superior 
postoperative pain control and lower mortality rates when compared 
with general anesthesia. However, it is predicted that the most 
important complication is maternal hypotension, which may result 
from more aortocaval compression in multiple pregnancies, especially 
when compared with singleton pregnancies.

In Turkey and around the world, studies on the incidence of 
complications associated with anesthesia in patients with multiple 
pregnancies delivered by cesarean section are still insufficient. In 
our study, we identified the complications that may arise from 
postpartum anesthesia techniques. Based on our data, we recommend 
that anesthesiologists and obstetricians work as a team and prepare 
for the operation in a planned and ready manner, considering the 
hemodynamic changes due to twin pregnancies.
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