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ABSTRACT

Objective. The aim of the current study was to determine the emergency cae-
sarean section risk factors for patient with placenta previa.
Materials and Methods. A total of 98 placenta previa cases were enrolled the 
current prospective cohort study between November 2018-June 2019. The 
time, number and frequency of vaginal bleeding episodes, emergency cae-
sarean section requirement, presence of adhesive pathologies was recorded. 
Results. The mean cervical length was 35.7 (± 8.3) mm. Patients with presence 
of vaginal bleeding before the 28th week (OR 11 (95%CI 1.85-65.07); p < 0.001); 
participants who had two or more bleeding occurrences (OR 7.39 (95%CI 1.83-
29.80); p = 0.001); patients with cervical length measurements < 30 mm (OR 
2.91 (95% CI 0.64-13.14); p = 0.039) had higher risk of emergency caesarean 
section. Emergency caesarean section rate was 12%. No relation was shown 
between the emergency caesarean section and invasion pathologies in cases 
with placenta previa (p = 0.241).
Conclusions. The risk of emergency caesarean section is high in patients who 
had a vaginal bleeding before the 28th gestational week, had two or more 
bleeding episodes throughout their pregnancy and patients with cervical 
length was less than 30 mm.
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INTRODUCTION
Peripartum haemorrhages leading the causes of 
maternal morbidity and mortality despite the accu-
mulation of knowledge and technological advanc-
es in modern obstetrics [1]. Placenta previa cases 
constitute a significant part of peripartum haem-

orrhages. The aetiology for severe peripartum hae-
morrhages can be categorized under placenta pre-
via (23.4%), uterine atony (73.2%) and genital tract 
trauma (3.4%) [2, 3]. 
Placenta previa (PP) is defined as the extension of 
the placental tissue to the internal cervical os. In a 



247

Emergency caesarean risk factors in placenta previa Sabahattin Anil Arı, Firat Okmen, Ali Akdemir, et al.

meta-analysis of 58 observational studies, the prev-
alence of PP was 3.5-4.6 per 1,000 live births [4]. Al-
though this rate appears to be higher in the early 
weeks of gestation, decreases with the upward mi-
gration of the placenta in the later gestational weeks.
The main concern related to PP is the spontaneous 
haemorrhage, which require emergent medical in-
terventions. The literature is cloudy, and clear infor-
mation cannot be seen, especially in terms of hospi-
talization time. Prediction of time of delivery, time 
and method of surgery are important and conten-
tious in the management of PP cases [5]. The current 
study conducted for to individualize the emergency 
caesarean section risk for patient with PP. 

MATERIALS AND METHODS 

This prospective cohort study was conducted in the 
Department of Obstetrics and Gynecology at the Ege 
University School of Medicine between November 
2018-June 2019. The Ege University Ethics Commit-
tee approved the trial with 18-10.2/37 reference ID in 
September 2018. Written informed consent was ob-
tained from all individuals. The trial was registered 
in ClinicalTrials.gov with the number NCT04264234 
and name “Management of Placenta Previa Cases 
and Determination of Hospitalization Criteria”. 
Inclusion criteria are: diagnosis of placenta previa, 
admission before 28 pregnancy weeks, low risk in 
first trimester screening test and no malformation in 
ultrasonographic foetal anomaly screening test. Ex-
clusion criteria are: multiple pregnancy, pregnancy 
complicated by preeclampsia, gestational hyperten-
sion and gestational diabetes mellitus which may 
cause maternal indications for preterm delivery. 
PP cases were included in the study at 28 weeks of 
gestation. Gestational age was based on last men-
strual period. The time, number and frequency 
of vaginal bleeding episodes were recorded. Fol-
low-up for vaginal bleeding episodes continued 
until the delivery. The cases are hospitalized at 32 
weeks of gestation in our clinic as in many others. 
At 32 weeks of gestation, the cases were evaluated 
with vaginal ultrasonography. Ultrasonographic 
examination performed by same experienced phy-
sician (M.E.) for all patients using a Voluson E8 ul-
trasound machine (GE Healthcare, UK) with a Rab 
4-8d 4D probe (GE Healthcare, UK) and a multifre-
quency 5-7.5 MHz transvaginal probe (GE Health-
care, UK) to avoid inter-sonographer variability 
and bias [6]. The cervical length was evaluated 

with vaginal ultrasonography after bladder evac-
uation. The cervical length was measured between 
the external and internal os at sagittal plane. The 
mean length was recorded after 3 measurements. 
Caesarean section was scheduled between 36 0/7 
and 37 6/7 weeks of gestation for participants. De-
liveries before the scheduled time were defined as 
emergency caesarean section. The cases were eval-
uated at the time of delivery in terms of delivery 
type, delivery time, emergency caesarean section 
requirement, blood transfusion, type of surgery, 
operative techniques for bleeding control and pres-
ence of adhesive pathologies. 
For statistical analyses, categorical variables were 
analysed with frequency tables, and descriptive sta-
tistics were calculated for continuous variables. The 
Shapiro-Wilk normality test was used to analyse if 
continuous data were normally distributed. As the 
data were not normally distributed, the Wilcoxon 
signed-rank test was employed. The significance 
level was taken as 0.05 in all hypothesis tests. Based 
on previous data, we calculated that for a power of 
80% and significance of 5%, a minimum sample of 90 
participants was required. Considering of a possible 
exclusion and dropouts, we enrolled 98 participants 
to the cohort. IBM SPSS Version 25.0 statistical pack-
age program were used for all statistical analyses. 

RESULTS

Ninety-eight PP cases who applied to Ege Univer-
sity School of Medicine, Department of Gynecolo-
gy and Obstetrics were enrolled in the current pro-
spective cohort study. Seven participants whose 
pregnancy was complicated by preeclampsia and 
gestational diabetes mellitus were excluded from 
the study. Their treatment and follow-up were car-
ried out appropriately. After exclusions, 91 partici-
pants were included to the cohort (Figure 1).
The age range of the participants was between 20-
50 years. The median age of the participants was 
32 (19-45). Clinical characteristics and demographic 
data were shown in the Table 1. The placenta was 
located centrally and closed the internal cervical os in 
75 of the 91 participants. In cases where the placen-
ta was closer than 20 mm to the internal cervical os, 
14 thin-edge placentas two with thick-edge placen-
tas was determined. There were no vaginal bleeding 
episodes immediately after vaginal ultrasonography.
The earliest prenatal bleeding was noted at 23rd 
week of gestation. A total of 46 participants had at 
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least one vaginal bleeding episodes (50.5%). In 91 
participants, 79 episodes of vaginal bleeding were 
evaluated throughout the study. The median num-
ber of vaginal bleedings was 1 (0-10). Patients with 
presence of vaginal bleeding before the 28th week 
had higher risk of emergency caesarean section 
(OR 11 (95%CI 1.85-65.07); p < 0.001). Participants 
who had two or more bleeding episodes had high-
er risk of emergency caesarean section compared 
to participants who did not have (OR 7.39 (95%CI 
1.83-29.80); p = 0.001).
The mean cervical length was 35.7 (± 8.3) mm. Cas-
es with cervical length measurements < 30 mm had 
higher risk of emergency caesarean section (OR 
2.91 (95%CI 0.64-13.14); p = 0.039). 
The mean gestational age at birth for all study 
group was 36 weeks and 5 days, and for scheduled 

caesareans was 37 weeks and 2 days. The earliest 
delivery was performed as emergency caesarean 
section at 32 0/7 weeks of gestation. Caesarean 
section was performed for all cases. Emergency 
caesarean section rate was 12% (11 of 91 surgery).
There was no need for additional interventions for 
bleeding control in 62 surgeries. Among other cases, 
Bakri Balloon was employed for four patients to con-
trol bleeding. Bilateral uterine arteries were tied in 
four surgeries. Five participants underwent segmen-
tal resection, five participants underwent segmental 
resection and bilateral uterine artery ligation and 
bilateral hypogastric artery ligation. Twelve patients 
had to undergo caesarean hysterectomy (Table 2). 
Before delivery, 21 units of erythrocyte suspension 
(ERT) were transfused to 10 cases. A total of 56 
units of ERT were transfused to 24 cases at surgery. 
In postpartum period, 40 units of ERT were trans-
fused to 20 women (Table 2).
The mean week of delivery was 36 5/7 (± 1.41). The 
mean birth weight of newborns was 2,923 (± 457.3) 
g. The median APGAR score in 1-minute was 8 (6-
10) and mean 5-min APGAR score was 10 (7-10). 
Six of the 91 newborns admitted to neonatal inten-
sive care unit (NICU).
Total of 91 participants who enrolled the current 
study were hospitalized for 1,765 days in total. The 
shortest hospitalization time until delivery was 1 
day and the longest was 54 days. The median du-
ration of stay in hospital until delivery was 18 (1-
54) days, while hospital stays was 2 (2-5) days after 
caesarean section.
There was no placental invasion pathology in 74 of 
91 cases. According to the pathological reports, pla-
centa accreta was detected in seven cases. Placenta 
increta found in five cases and placenta percreta was 

Figure 1. Participants flow chart.

Table 1. Patients’ characteristics and pregnancy outcomes.
Patient characteristics Mean ± SD/Median (min-max)

Maternal age (years) 32 (19-45)

Parity n (%)
    Nulliparous
    Para1 or more

20 (22)
71 (78)

History of caesarean section n (%)
    0
    1
    2 or more 

42 (46.2)
32 (35.2)
17 (26)

Hospital stay (days) 18 (1-54)

Gestational age at delivery (weeks) 36+5 (± 1.4)

Neonatal birth weight (g) 2,923 (± 457)

Table 2. Perioperative outcomes. 
Perioperative characteristics n

Cases need for blood transfusion 
(units) 

Preoperative
Perioperative
Postoperative

10
24
20

Additional interventions for bleeding 
control (n)

None
Bakri Balloon placement 
Ligation of bilateral uterine arteries 
Segmental resection
Segmental resection and ligation 
of bilateral uterine arteries and 
ligation of bilateral hypogastric 
arteries
Caesarean hysterectomy

62
4
4
5
5

12
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determined in five cases. Placenta accreta, increta 
and percreata risk for a patient with PP were 7.6%, 
5.4% and 5.4%, respectively in our series. The num-
ber of pregnancies (p = 0.004) and the number of 
previous caesarean sections (p < 0.001) were signifi-
cantly related with placental invasion pathologies. 
In addition, as an important information obtained 
from the study, no relation was shown between the 
emergency caesarean section and invasion patholo-
gies in cases with PP (p = 0.241).

DISCUSSION

PP cases constitute one of the patient groups that 
are difficult to manage in modern obstetric practice 
[7]. Physicians are cautious at management, but 
hospitalization for follow up brings several nega-
tive effects like hospital infections, increased work-
load, and extra economic burden on health sys-
tems. In addition, care should be tailored to their 
individual needs, given the many reasons listed. 
The current study was planned to determine the 
risk factors for emergency caesarean section and 
contribute to patient management.
The main problem in the management of patients 
with PP is to determine the requirement of emer-
gency caesarean section. Management of these 
patients should be carried out by an experienced 
team which including obstetricians, anaesthesiol-
ogists, and neonatologists in centres of excellence. 
In addition, there should be a well-equipped blood 
bank for possible peripartum haemorrhages. These 
requirements cause patients to be hospitalized for 
long periods of time.
Bleeding is a very important complaint and finding 
that should be followed carefully in the PP patient 
group. According to a study, 10% of the patients 
whose pregnancies were complicated by PP reach 
the term without bleeding. Despite this high rate, 
50.5% of participants had at least one vaginal bleed-
ing episode in our series. Hospitalization at 32. 
weeks of gestation can be the cause of this low rate. 
There were no studies that specifically addressed 
hospitalization for patients with PP [8]. Outpatient 
management acceptable when adequate resources 
available to allow rapid return to the hospital. PP 
cases are hospitalized to our centre at 32 weeks of 
gestation as a tertiary referral hospital serving the 
entire region. Studies have shown that patients in 
whom the placenta completely covers the internal 
cervical os, has earlier and more frequent bleed-

ing compared to patients whose placenta is close 
to the cervical os [9]. In addition, cervical length 
under 3 cm and gradually shortening of this length 
has predictive value in terms of bleeding risk [10, 
11]. The number of bleeding periods is correlated 
with the emergency caesarean section risk and the 
need for the transfusion of red cell concentrates 
[12]. Fishman et al. showed that vaginal bleeding 
episodes before 34th gestational weeks was a risk 
factor for emergency caesarean delivery (OR 17.7) 
and preterm birth (OR 11.8). Furthermore, there 
is a positive correlation with number of vaginal 
bleeding attacks with emergency caesarean section 
incidence (p < 0.001) [13]. Conversely, according 
to a retrospective study, there was no relation be-
tween poor obstetrics outcomes and severe vagi-
nal bleeding [14]. Our study revealed that vaginal 
bleeding before the 28th gestational week related 
with a higher emergency caesarean section risk 
(OR 11 (95%CI 1.85-65.07); p < 0.001). In addition, 
according to our study, participants who had two 
or more bleeding episodes had higher risk of emer-
gency caesarean section compared to participants 
who did not have (OR 7.39 (95%CI 1.83-29.80); p = 
0.001). Studies conducted show that patients who 
had not vaginal bleeding during pregnancy will 
not require an emergency caesarean section [15-18]. 
Another important parameter in determining the 
requirement for emergency caesarean delivery is 
length of cervical canal. Ultrasonographic length of 
cervical canal is related to preterm delivery, espe-
cially women who had previous preterm delivery. 
Relative risk for preterm delivery is 3.8 in when 
length of cervical canal < 30 mm [19]. In a prospec-
tive study, there was a significant relation between 
preterm delivery, increased uterine activity and ob-
stetrics haemorrhage risk with decreased cervical 
length (< 30 mm) in women with diagnosis of PP 
[20]. The current trial has been shown that women 
with PP and the cervical length under 30 mm have 
higher risk for emergency caesarean section com-
pared to women with PP and the cervical length ≥ 
30 mm (OR 2.91 (95%CI 0.64-13.14); p = 0.039). 
PP cases except complicated pregnancy by pre-
eclampsia or foetal growth restriction should be 
delivered between 360-376 gestational weeks, re-
gardless of detecting foetal lung maturation with 
amniocentesis. The reason behind this is that the 
risks such as bleeding or emergency caesarean sec-
tion are higher than the risk of prematurity after 
this pregnancy week [21]. In our series, in accor-
dance with the literature, the mean week of delivery 
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was 36 5/7. The earliest delivery was performed as 
emergency caesarean section at 32 0/7 gestational 
week. Zaitoun et al. found the emergency caesar-
ean delivery risk in PP cases before 36 weeks as 
37.3% [10]. Emergency caesarean section rate was 
12.0% (11 of 91 surgery) in the current study. Con-
sidering that the hospitalization reduces activity 
significantly, low emergency caesarean section rate 
can be explained by long hospitalization, like low 
vaginal bleeding rate in the current study. 

CONCLUSIONS

The mean birth weight of newborns in our series 
was 2,923 g. The median APGAR-1’ score was 8 and 
APGAR-5’ score was 10. In the light of this informa-
tion, it would not be wrong to say that delivery per-
formed to avoid emergency caesarean section after 
36 0/7 gestational week provides acceptable weight 
and reactivity for newborns. Fortunately, there has 
been no maternal or infant death in our series.
The prospective follow-up of 91 patients for three 
months constitutes the strength of the study in 
terms of number and follow-up period as a dis-
ease such as placenta previa, which is uncom-
mon. In addition, ultrasonographic examination 
performed by same experienced physician for all 
patients. Although it is difficult to design a ran-
domized controlled trial due to methodological 
difficulties, prospective cohort study design with-
out control group was one of the limitations of the 
study. Participants with multiple pregnancy, preg-
nancies complicated by preeclampsia, gestational 
hypertension and gestational diabetes mellitus 
which may cause maternal indications for preterm 
delivery excluded from the trial. However, the fail-
ure to exclude preterm births of unknown causes 
should be stated as another limitation. 
The risk of emergency caesarean section is high 
in patients who had a bleeding attack before the 
28th gestational week, had two or more bleeding 
episodes throughout their pregnancy and patients 
with cervical length was less than 30 mm.

COMPLIANCE WITH ETHICAL STANDARDS

Authors contribution

S.A.A.: Data curation, writing – original draft. F.O.: 
Investigation. A.A.: Supervision. A.O.Y.: Method-

ology. A.M.E.: Visualization, conceptualization. 
S.S.: writing – review & editing.

Funding

None. 

Study registration

NCT04264234.
https://clinicaltrials.gov/ct2/
show/NCT04264234?ter-
m=NCT04264234&draw=2&rank=1.

Disclosure of interests

The authors declare that they have no conflict of 
interests. 

Ethical approval

The study was approved by the Ege University 
Ethics Committee with 18-10.2/37 reference ID in 
September 2018.

Informed consent

Written informed consent was obtained from all 
individuals.

Data sharing

Data are available under reasonable request to the 
corresponding author.

REFERENCES

1. American College of Obstetricians and Gy-
necologists. ACOG Practice Bulletin: Clinical 
Management Guidelines for Obstetrician-Gyne-
cologists Number 76, October 2006: postpartum 
hemorrhage. Obstet Gynecol. 2006;108(4):1039-
47. doi: 10.1097/00006250-200610000-00046. 

2. Kong CW, To WWK. Trends in conservative 
procedures and peripartum hysterectomy rates 
in severe postpartum haemorrhage. J Matern 
Fetal Neonatal Med. 2018;31(21):2820-6. doi: 
10.1080/14767058.2017.1357169.

3. Dellino M, Crupano FM, Rossi AC, Xuemin H, 
Tinelli R, Cicinelli E, et al. Relationship between 

https://clinicaltrials.gov/ct2/show/NCT04264234?term=NCT04264234&draw=2&rank=1


251

Emergency caesarean risk factors in placenta previa Sabahattin Anil Arı, Firat Okmen, Ali Akdemir, et al.

prelabour uterine rupture and previous placen-
ta previa diagnosis: case reports and review of 
literature. Ital J Gynaecol Obstet. 2022;34(1):48-
53. doi: 10.36129/jog.34.01.08.

4. Faiz AS, Ananth CV. Etiology and risk factors for 
placenta previa: an overview and meta-analysis of 
observational studies. J Matern Fetal Neonatal Med. 
2003;13(3):175-90. doi: 10.1080/jmf.13.3.175.190.

5. Ghourab S. Third-trimester transvaginal ultraso-
nography in placenta previa: does the shape of the 
lower placental edge predict clinical outcome? 
Ultrasound Obstet Gynecol. 2001;18(2):103-8. 
doi: 10.1046/j.1469-0705.2001.00420.x.

6. GadElrab AE, AboElghar WMA, Swedan KH, Nas-
rElDin EA, ElShahawy A. Accuracy of three-di-
mensional multislice view Doppler in diagnosis of 
placenta accreta spectrum. Ital J Gynaecol Obstet. 
2022;34(1):11-8. doi: 10.36129/jog.34.01.02.

7. Visconti F, Quaresima P, Rania E, Palumbo AR, 
Micieli M, Zullo F, et al. Difficult caesarean 
section: A literature review. Eur J Obstet Gyne-
col Reprod Biol. 2020;246:72-8. doi: 10.1016/j.
ejogrb.2019.12.026.

8. Collins SL, Alemdar B, van Beekhuizen HJ, Ber-
tholdt C, Braun T, Calda P, et al. Evidence-based 
guidelines for the management of abnormally 
invasive placenta: recommendations from the 
International Society for Abnormally Invasive 
Placenta. Am J Obstet Gynecol. 2019;220(6):511-
26. doi: 10.1016/j.ajog.2019.02.054. 

9. Oya A, Nakai A, Miyake H, Kawabata I, 
Takeshita T. Risk factors for peripartum blood 
transfusion in women with placenta previa: 
a retrospective analysis. J Nippon Med Sch. 
2008;75(3):146-51. doi: 10.1272/jnms.75.146.

10. Zaitoun MM, El Behery MM, Abd El Hameed AA, 
Soliman BS. Does cervical length and the lower 
placental edge thickness measurement correlates 
with clinical outcome in cases of complete placen-
ta previa? Arch Gynecol Obstet. 2011;284(4):867-
73. doi: 10.1007/s00404-010-1737-1.

11. Sekiguchi A, Nakai A, Okuda N, Inde Y, Takeshi-
ta T. Consecutive cervical length measurements 
as a predictor of preterm cesarean section in 
complete placenta previa. J Clin Ultrasound. 
2015;43(1):17-22. doi: 10.1002/jcu.22205. 

12. Ruiter L, Eschbach SJ, Burgers M, Rengerink KO, 
van Pampus MG, Goes BY, et al. Predictors for 

Emergency Cesarean Delivery in Women with 
Placenta Previa. Am J Perinatol. 2016;33(14):1407-
14. doi: 10.1055/s-0036-1584148. 

13. Fishman SG, Chasen ST, Maheshwari B. Risk 
factors for preterm delivery with placenta 
previa. J Perinat Med. 2011;40(1):39-42. doi: 
10.1515/JPM.2011.125.

14. Mastrolia SA, Baumfeld Y, Loverro G, Yohai 
D, Hershkovitz R, Weintraub AY. Placenta pre-
via associated with severe bleeding leading 
to hospitalization and delivery: a retrospec-
tive population-based cohort study. J Matern 
Fetal Neonatal Med. 2016;29(21):3467-71. doi: 
10.3109/14767058.2015.1131264. 

15. Lam CM, Wong SF, Chow KM, Ho LC. Women 
with placenta praevia and antepartum haem-
orrhage have a worse outcome than those who 
do not bleed before delivery. J Obstet Gynaecol. 
2000;20(1):27-31. doi: 10.1080/01443610063417.

16. Love CD, Fernando KJ, Sargent L, Hughes RG. 
Major placenta praevia should not preclude 
out-patient management. Eur J Obstet Gynecol 
Reprod Biol. 2004;117(1):24-9. doi: 10.1016/j.
ejogrb.2003.10.039.

17. Rosen DM, Peek MJ. Do women with placen-
ta praevia without antepartum haemorrhage 
require hospitalization?. Aust N Z J Obstet 
Gynaecol. 1994;34(2):130-4. doi: 10.1111/j.1479-
828x.1994.tb02674.x.

18. Ononeze BO, Ononeze VN, Holohan M. Man-
agement of women with major placenta praevia 
without haemorrhage: a questionnaire-based 
survey of Irish obstetricians. J Obstet Gynaecol. 
2006;26(7):620-3. doi: 10.1080/01443610600903297.

19. Hibbard JU, Tart M, Moawad AH. Cervical length 
at 16-22 weeks’ gestation and risk for preterm 
delivery. Obstet Gynecol. 2000;96(6):972-8. doi: 
10.1016/s0029-7844(00)01074-7.

20. Stafford IA, Dashe JS, Shivvers SA, Alexander JM, 
McIntire DD, Leveno KJ. Ultrasonographic cervical 
length and risk of hemorrhage in pregnancies with 
placenta previa. Obstet Gynecol. 2010;116(3):595-
600. doi: 10.1097/AOG.0b013e3181ea2deb.

21. Spong CY, Mercer BM, D’Alton M, Kilpatrick 
S, Blackwell S, Saade G. Timing of indicated 
late-preterm and early-term birth. Obstet Gy-
necol. 2011;118(2 Pt 1):323-33. doi: 10.1097/
AOG.0b013e3182255999.




