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Abstract 
Objective: Our aim was to evaluate the trend of effect of prior caesarean delivery (CD) on obstetric 

outcomes; and to investigate the existence of a threshold for order of CD associated with geometrical 

increase in complications. 

Materials and methods: We performed a retrospective cohort study of 942 parturients who undergone CD 

between June 2012 and May 2015 in a teaching hospital in Nigeria. The participants were stratified by the 

order of caesarean deliveries. We used linear-to-linear association to assess presence of a trend between 

the order of CD and categorical variables while Jonckheere-Terpstra was used to investigate whether a 

trend exist between order of CD and continuous variables. We also used multivariate logistic regression to 

evaluate the relative risk ratio of the outcome variables for each order of CD. 

Results: Composite adverse maternal outcome depicted a significant increasing trend from 1st CD (5.2%) 

to the 5thCD (50%). The relative risk ratio for composite adverse maternal outcome increased 

arithmetically from 1st CD to 3rd CD: RRR2.21, 95%CI 1.2-3.98 for 2ndCD; RRR3.39, 95%CI 1.60-9.27 for 

3rdCD; followed by a geometric increase between 3rdCD and 4thCD (RRR11.64, 95%CI 3.20-18.86). In 

contrast, composite adverse fetal outcome did not depict a significant trend. However, perinatal death 

increased significantly from primary CD (4.6%) to 5thCD (33.3%). 

Conclusion: Maternal and fetal complications of repeat CD increase with increasing order of CD; and this 

trend became astronomical after the third CD. Couples should be counselled that both maternal and 

fetal complications increase with each additional CD and advised strongly to forgo future pregnancies 

after the 3rd CD. 
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1Introduction 
Caesarean delivery (CD) is a lifesaving procedure to 
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both mother and baby; however it is not without 

associated risks of morbidities and mortalities (1,2). 

The term ‘caesarean section’ was probably derived 

from 'Lex Caesarea' a decree in the Roman law 

(715672 B.C) requiring that the child be removed 
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from the uterus before burying a pregnant woman 

who died in late pregnancy or a Latin verb ‘caedere’ 

meaning ‘to cut’ (3). Francis Rousset introduced the 

concept of performing the operation upon a living 

woman in the 16th century (3). In 1610, the first 

caesarean section was done on a living patient, who 

later died on the 25th post-operative day (3, 4). The 

early caesarean deliveries were associated with  

100% maternal mortality as no sutures were placed 

on the uterus (3). The safety of CD has increased 

greatly due to improved surgical skills, potent 

antibiotics, improved anaesthesia and availability of 

blood transfusion services (1,2,3,5). Nevertheless, 

maternal morbidities are more likely with CD 

compared to vaginal (6). These morbidities can be 

short or long term with attending increased hospital 

stay and higher hospital cost (7). 

Despite the accompanying morbidities and 

mortality, the caesarean section rates have been on the 

increase worldwide (8). According to WHO in 1985, 

the recommended CD rate is between 10% and 15% 

(9). Recently, there have been concerns about rising 

CD rates worldwide. New studies however revealed 

that maternal and neonatal mortality reduces as CD 

rate approaches 10%; but this benefit is lost as it rises 

above 10% (10). WHO however emphasised that it is 

important to ensure that CD is provided for a woman 

when it is needed; and not just to focus on achieving a 

specific rate (10). This will also help to optimize the 

use of CD and improve the quality of care.  

Both maternal and fetal morbidities also tend 

increase with increasing order of CD (11-14). 

However, there were no conclusive reports about 

threshold beyond which patients should be 

unequivocally counselled to forgo future pregnancies 

(11, 12, 15).  A Lebanese study suggested fourth CD 

as a threshold for counselling women to forgo future 

pregnancies (16). Conversely, a study conducted in 

Saudi Arabia did not support convectional practice of 

discouraging pregnancy after the third CD (12). 

Majority of these studies were conducted in the 

developed countries like United states of America 

and United Kingdom where health care delivery is 

quite advanced and maternal and fetal health indices 

are better that the reports from developing countries 

like Nigeria. Another peculiarity about Nigeria is the 

entrenched culture of aversion for CD among women; 

thereby culminating in majority of the procedures 

being carried out as an emergency surgery (17-19). 

We therefore aimed to evaluate the trend of effect 

of prior CD on obstetric outcomes; and to investigate 

the existence of a threshold for order of CD 

associated with geometrical increase in 

complications. We hypothesised that there is an 

increasing trend in maternal and fetal adverse 

outcomes with increasing number of CD; and 

presence of a cut-off beyond which complications 

tend to increase geometrically. 

Materials and methods 

There were 3209 deliveries in this centre over a  

3-year study period. The study centre provides 

tertiary health care to obstetric population in Osun 

State, and surrounding states in South-west Nigeria. 

We performed a retrospective cohort observational 

study of 942 parturients who undergone CD between 

June 2012 and May 2015 at a teaching hospital in 

Nigeria. Ethics approval was obtained from the 

hospital’s Ethics and Research Committee. The study 

population included women that undergone CD in this 

hospital during the study period. Exclusion criteria 

were previous myomectomy and gross fetal anomaly. 

All variables were obtained from individual’s medical 

records at the Health Information and management 

department of the hospital. Individual medical records 

were reviewed from the antenatal period till discharge 

after delivery. Also, babies’ medical records were 

reviewed to extract relevant data like birth weight, 

Apgar’s score and Neonatal Intensive care Unit 

(NICU) admission.  Our primary outcomes were 

composite adverse maternal outcome and composite 

adverse neonatal outcome. 

Composite adverse maternal outcome was defined 

as having any one of the following: massive blood 

transfusion, peripartum hysterectomy, uterine rupture, 

organ injury, placenta praevia, placenta accreta 

spectrum and Intensive Care Unit (ICU) admission. A 

composite adverse neonatal outcome was defined as 

either NICU admission and/or 5 minute Apgar score 

less than 7. Gestational age was defined by the last 

menstrual period, early dating ultrasound before week 

24 of pregnancy, clinically or a combination of these 

parameters; whichever is the most appropriate.  

Unbooked patients were pregnant women who did 

not receive antenatal care in the hospital or those 

whose investigations were not reviewed before 

delivery. Emergency CD is a CD carried out after the 

onset of labour or after the onset of pregnancy 

complications. Maternal co-morbidities included 

medical conditions in pregnancy like hypertensive 

disorders of pregnancy, renal disorders, sickle disease 

anaemia, diabetes mellitus, thyroid disorders, chronic 
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liver diseases etc. Adhesions were graded 

subjectively by the surgeons during the procedure 

into mild, moderate and severe. Organ injury 

included injury to adjacent organs like bladder, 

ureters and bowels. Intra-operative blood loss was 

estimated from the amount of blood in suction tube 

and value from blood soaked abdominal mops. 

Estimated blood loss during surgery was estimated by 

the anaesthetists while the need for blood transfusion 

was assessed by the anaesthetist in conjunction with 

the surgeon putting into consideration haemoglobin, 

blood loss at surgery and hemodynamic status of the 

patient. Massive blood transfusion was defined a 

transfusion with 4 or more units of blood. Post-

partum haemorrhage (PPH) was defined as blood loss 

more than 1000 mls. Conservative surgery described 

B-lynch sutures and ligation of uterine arteries 

employed for conservative surgical management of 

PPH. Placenta praevia described placenta 

implantation in the lower uterine segment while 

placenta accreta spectrum described firmly adherent 

placenta to uterine wall that could only be delivered 

in piecemeal. Placental abruptio was defined as 

premature separation of the placenta before the 

delivery of the baby and was diagnosed by presence 

of retroplacenta clot during delivery. Scar dehiscence 

was defined as incomplete separation of uterine scar 

with intact serosa while uterine rupture was defined 

as complete separation of the uterine scar 

with/without extrusion of the fetus. Exploratory 

laparotomy referred to repeat surgery after caesarean 

delivery for burst abdomen or intraabdominal/pelvic 

collection. Duration of hospital stay was calculated in 

days from the day of caesarean delivery to discharge 

from the hospital. The need for ICU admission was 

evaluated by both anaesthetist and surgeon. Preterm 

delivery was defined as caesarean delivery before 

week 37 of the pregnancy. The need for NICU 

admission was determined by the neonatologist. 

Data obtained was analysed with Statistical 

Package for Social Sciences version 23 by IBM 

Incorporated. The participants were stratified by the 

order of caesarean deliveries. We summarized 

continuous variables with means and standard 

deviations and categorical variables by frequency and 

percentages. We used linear-to-linear association to 

assess presence of a trend between the order of CD 

and categorical variables while Jonckheere-Terpstra 

was used to investigate whether a trend exist between 

order of CD and continuous variables.  We also used 

multivariate logistic regression to evaluate the 

relative risk ratio of morbidity variables for each 

order of CD. Presence of threshold for astronomical 

increase in risk of adverse outcomes was investigated 

with a trend graph. A p-value of <0.05 was taken as 

statistically significant. 

Results 

Of the 3209 deliveries in the hospital between June 

2012 and May 2015, 972(30.3%) had caesarean 

deliveries (Figure 1). Nine hundred and forty-two 

participants were analyzed after excluding  

30 participants (Figure 1). Among the participants, 

745(79.1%), 137(14.6%), 34(3.6%), 20(2.1%) and 

6(0.6%) participants undergone the 1st, 2nd, 3rd, 4th and 

5th caesarean deliveries respectively. The mean age, 

mean estimated gestational age and mean parity of 

participants were 29.73years± 5.91, 38.58 weeks ± 

2.5; and 1±1.25 respectively. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Study participants stratified by number of caesarean deliveries 
 

Total number of deliveries: 3209 patients 

Total number of caesarean 

deliveries: 972 (30.3%) patients 

Included cases: 942 patients 

30 patients excluded 

22 previous myomectomy 

2 fetal anomalies 

6 incomplete data 

5th CD 6 (0.6%) 

patients 
4th CD 20 (2.1%) 

patients 

1st CD 745 (79.1%) 

patients 
2nd CD 137 (14.6%) 

patients 

3rd CD 34 (3.6%) 

patients 
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Unbooked patients (330) accounted for 35% of 

participants while 791(84.1%) had emergency 

caesarean deliveries. Most procedures (91.7%) were 

carried out by Senior residents in the department. 

The most frequent indication for CD among the 

study population was failure to progress due to 

cephalopelvic disproportion (22.6%), trailed by fetal 

distress (12.7%), previous CD (9.5%), hypertensive 

disorders of pregnancy (9.1%), obstructed labour 

(8%); and others (38.95) Maternal complications 

were found in 171 (18.1%) women. Post-partum 

haemorrhage was the most common complication 

among the participants; it was reported in 80(8.5%) 

women. There were 5(0.53%) maternal deaths and  

45 (4.8%) perinatal deaths. 

Comparisons of baseline maternal characteristics 

across the stratified order of CD were presented in 

Table 1. There was significant trend in age, parity and 

maternal co-morbidities (Table 1).  

PPH, blood transfusion and massive blood 

transfusion showed highly significant increase from 

primary CD to the 5th CD. Surprisingly, estimated 

blood loss during surgery did not show a significant 

trend across the stratified order of CD. (Table 2) 

Peripartum hysterectomy increased significantly from 

0.4% in primary CD to 16.7% in the 5th CD. Likewise, 

conservative surgeries for management of PPH 

increased from 0.8% in primary CD to 2.9% in the 3rd 

CD. Unlike placenta praevia and placenta accreta 

spectrum which showed a significant increasing trend 

from Ist CD to 5th CD, abruptio placenta and did not 

show a significant increasing trend. (Table 2) Scar 

dehiscence and uterine rupture also elucidated 

significant increasing trend from primary CD to  

5th CD. (Table 2) The frequency of organ injury was 

higher in repeat CDs, reaching 10% in the 4th CD. ICU 

admission and maternal death were more frequent in 

higher-order CD (16.7% and 16.7%) compared with 

primary CD (0.8% and 0.3%) respectively. 

The composite adverse maternal outcome included 

all relevant variables to weight the effect of order of 

CD on maternal morbidity. There was a highly 

significant increasing trend from 1st CD (5.2%) to the 

5th CD (50%). The relative risk ratio for composite 

adverse maternal outcome increased arithmetically 

from 1st CD to 3rd CD: RRR 2.21, 95% CI 1.2-3.98 

for 2nd CD; RRR 3.39, 95%CI 1.60-9.27 for 3rd CD. 

However, there was a geometric increase from 3rd CD 

to 4th CD (RRR 11.64, 95% CI 3.20-18.86) followed 

closely by 5th CD (RRR 12.98, 95% CI 2.98-21.39) 

The trend for the increase in relative risk ratio of 

maternal mortality was also linear up to 3rd CD  

(RRR 1.73, 95% CI1.62-23.44), with a geometric 

increase at the 4th CD (RRR 2.81. 95% CI  

1.62-23.44) followed by 5th CD (RRR 5.78, 95% CI 

3.81-38.74) (Table 3). 

Conversely, most adverse fetal outcome variables 

did not show any significant increase across the order 

of CD. (Table 2) Perinatal death is the only fetal 

outcome variable with a significant trend from 

primary CD (4.6%) to 5th CD (33.3%). The relative 

risk ratio for perinatal death for 5th CD was 5.32,  

95% CI1.62-7.91. (Table 4) Composite adverse fetal 

outcome included available adverse fetal variables: 

NICU admission and 5 minute Apgar score less than 

7; and it didn’t show any significant trend. (Table 2). 

Also, there was no significant trend in preterm 

delivery moving from 1st CD to 5th CD (Table 2). 

The trend graphs are available in Figure 2. The 

trend graphs for composite adverse maternal 

outcome, composite adverse fetal outcome, maternal 

death and fetal death depicted the 3rd CD as the game 

changer. There was a very steep slope between the  

3rd and the 4th CD for these outcomes (Figure 2). This 

signifies a geometrical increase in both maternal and 

fetal complications after the 3rd CD. 

 

Table 1: Baseline characteristics of participants stratified by Number of caesarean deliveries 

Maternal factors 1st CD 2nd CD 3rd CD 4th CD 5th CD P valuea 

Age 29.53±5.31 31.23±4.47 29.26±6.15 29.50±5.07 32.33±3.38 0.02b* 

Parity 0.96±1.36 1.28±0.91 2.09±1.11 3.35±0.98 4.20±1.30 <0.001b* 

Gestational age 38.35±2.72 38.52±2.72 38.35±1.95 37.95±1.91 38.45±2.60 0.18b 

Unbooked 287(38.5%) 24(17.5%) 8(23.5%) 7(35%) 4(66.7) 0.96 

Emergency CD 658(88.3%) 90(65.7%) 23(67.6%) 15(75%) 5(83.3%) 0.42 

Multiple pregnancy 26(3.5%) 6(4.4%) 0 0 0 0.33 

Maternal comorbidities 79(10.6%) 7(5.1%) 3(8.8%) 0 0 0.02* 
*Statistically significant, ap-value calculated by linear-by- linear association unless otherwise specified, bp-value calculated by 

Jonckheere-Terpstra test for trends 

CD, caesarean delivery 
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Table 2: Operative findings, maternal and fetal outcomes stratified by number of caesarean deliveries 

Maternal outcome 1st CD (N=743) 2nd CD (N=137) 3rd CD (N=34) 4th CD (N=20) 5th CD (N=6) p valuea 

Composite adverse maternal outcome 39(5.2%) 12(8.8%) 7(20.6%) 7(35%) 3(50%) <0.001* 

Moderate/Severe Adhesions 0(0%) 42(30.7%) 19(55.8%) 11(55%) 4(66.7%) 0.01* 

Organ injury 2(0.3%) 2(1.5%) 0 2(10%) 0 0.001* 

Estimated blood loss during surgery 460.77± 373.66 554.89±554.10 558.33±279.71 515.00±205.90 521±298.36 0.26b 

PPH 38(5.5%) 18(13.1%) 10(29.4%) 9(45%) 3(50%) 0.01* 

Blood transfusion 61(8.2%) 19(13.9%) 10(29.4%) 7(35%) 3(50%) 0.01* 

Massive blood transfusion 6(0.8%) 2(1.5%) 4(11.8%) 2(10%) 1(16.7%) <0.001* 

Peripartum hysterectomy 3(0.4%) 5(3.6%) 5(14.7%) 4(20%) 1(16.7%) <0.001* 

Conservative surgeries for PPH 6(0.8%) 4(2.9%) 1(2.9%) 0 0 0.02* 

Placenta praevia 39(5.2%) 6(4.4%) 3(8.8%) 4(20%) 1(16.7%) 0.03* 

Placenta accreta spectrum 1(0.1%) 5(3.6%) 3(8.8%) 3(15%) 1(16.7%) 0.01* 

Placenta Abruptio 39(5.2%) 6(4.4%) 0 2(10%) 0 0.61 

Scar dehiscence 0 7(5.1%) 4(11.8%) 3(15%) 0 0.001* 

Uterine rupture 0 4(2.9%) 2(5.9%) 0 0 0.009* 

Exploratory laparotomy 11(1.5%) 6(4.4%) 3(8.8%) 2(10%) 1(16.7%) 0.001* 

Duration of hospital stay 4.17±3.76 5.64±2.73 5.35±2.60 8.20±5.14 8.67±5.32 0.03*b 

ICU admission 6(0.8%) 4(2.9%) 2(5.9%) 1(5%) 1(16.7%) 0.03* 

Maternal death 2(0.3%) 0 1(2.9%) 1(5%) 1(16.7%) 0.04* 

Composite adverse fetal outcome 207(27.8%) 32(23.4%) 4(11.8%) 11(55%) 2(33.3%) 0.80 

Perinatal death 34(4.6%) 5(3.6%) 2(5.9%) 2(10%) 2(33.3%) 0.04* 

Preterm delivery 134(18%) 16(11.7%) 3(8.8%) 5(25%) 1(16.1%) 0.33 

1 minute Apgar score<7 167(22.7%) 19(13.9%) 7(20.6%) 7(35%) 3(50%) 0.73 

5 minute Apgar score<7 70(9.4%) 8(5.8%) 4(11.8%) 3(15%) 2(33.3%) 0.31 

NICU admission 207(27.8%) 32(23.4%) 4(11.8%) 11(55%) 2(33%) 0.29 
*statistically significant 
a p value calculated by linear-by- linear association unless otherwise specified 
b p value calculated by Jonckheere-Terpstra test for trends 

CD, caesarean delivery; ICU, Intensive care unit; PPH, post-partum haemorhage; NICU. Neonatal intensive care unit 
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Table 3: Multivariate Logistic Regression for maternal Outcomes 

Maternal Outcomes 1st CD 2nd CD 3rd CD 4th CD 5th CD  

Composite adverse maternal outcome      

RRR (95% CI) Referent 1.50(0.95-2.37) 3.99(3.92-16.28) 11.39(3.35-10.98) 17.97(3.23-31.60) 

aRRR (95% CI) Referent 2.21(1.22-3.98) 3.39(1.6-9.27) 11.64(3.20-18.86) 12.98(2.98-21.39) 

p value - 0.02* <0.001* <0.001* <0.001* 

Post-partum Hemorrhage      

RRR (95% CI) Referent 2.81(1.55-5.01) 2.60 (1.23-5.33) 5.02(5.22-8.94) 6.05(3.63-9.54) 

aRRR (95% CI) Referent 2.07(1.12-7.66) 4.48(2.29-14.20) 8.48(6.78-10.39) 7.50(3.03-10.10) 

p value - <0.001* <0.001* 0.001* 0.004* 

Blood transfusion      

RRR (95% CI) Referent 0.98(0.50-1.91) 1.08(0.32-3.65) 1.98(0.56-6.94) 5.60(1.00-10.23) 

aRRR (95% CI) Referent 1.19(0.58-2.45) 1.27(0.35-4.54) 1.07(0.25-4.52) 2.32(1.72-8.84) 

p value - 0.63 0.72 0.92 0.01* 

Massive blood transfusion      

RRR (95% CI) Referent 1.06(0.81-6.23) 2.07(1.01-3.38) 1.04(1.01-4.41) 2.34(1.82-9.22) 

aRRR (95% CI) Referent 1.70(0.34-2.40) 1.67(1.19-2.40) 2.22(1.19-7.78) 3.26(1.24-7.31) 

p value - 0.34 0.03* 0.01* 0.02* 

Peripartum hysterectomy      

RRR (95% CI) Referent 2.48(2.36-3.47) 6.66(1.92-10.31) 6.17(1.50-8.53) 3.70(3.49-9.28) 

aRRR (95% CI) Referent 1.11(1.01-3.04) 1.15(1.01-4.33) 8.82(1.97-9.53) 4.18(3.60-8.54) 

p value - <0.001* <0.001* 0.001* 0.003* 

Placenta praevia      

RRR (95% CI) Referent 0.83(0.34-1.99) 1.75(0.51-5.98) 4.52(1.44-6.18) 3.62(0.41-3.14) 

aRRR (95% CI) Referent 0.47(0.72-1.75) 1.71(0.49-5.98) 4.60(1.43-7.79) 5.40(1.58-5.97) 

p value - 0.47 0.40 0.04* 0.01* 

Placenta accreta spectrum      

RRR (95% CI) Referent 2.8(2.32-12.44) 2.7(2.50-7.12) 3.11(1.29-13.27) 4.18(1.84-7.25) 

aRRR (95% CI) Referent 2.65(1.06-3.06) 2.70(2.4-7.15) 1.30(1.27-13.33) 1.68(6.11-8.87) 

p value - 0.003* <0.001* <0.001* <0.001* 

Intensive Care Unit admission      

RRR (95% CI) Referent 3.70(1.03-13.3) 4.69(1.50-9.64) 6.48(0.74-5.65) 8.63(2.49-24.38) 

aRRR (95% CI) Referent 4.55(1,18-7.47) 4.56(1.44-9.57) 6.93(0.77-7.20) 8.98(1.94-20.55) 

p value - 0.03* 0.02* 0.80 0.02* 

Maternal death      

RRR (95% CI) Referent 0.00 1.25(0.99-12.73) 3.55(1.69-22.5) 7.43(5.76-9.57) 

aRRR (95% CI) Referent 0.00 1.73(1.33-2.24) 2.81(1.62-23.44) 5.78(3.81-38.74) 

p value - 0.99 0.03* 0.02* 0.003* 
*Statistically significant 
CD, caesarean delivery; RRR, relative risk ratio; aRRR, adjusted Relative risk ratio; 
Relative risk ratios are adjusted for maternal age, parity, emergency caesarean delivery, unbooked patients, maternal co-morbidity and gestational age at 
delivery except for blood transfusion and massive blood transfusion that were adjusted for pre-operative packed cell volume. 
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Table 4: Multivariate logistic Regression for fetal outcomes 

Maternal Outcomes 1st CD 2nd CD 3rd CD 4th CD 5th CD  

Composite adverse fetal outcome      

RRR (95% CI) Referent 0.79(0.52-1.21) 0.35(0.12-0.10) 3.18(1.30-7.78) 1.30(0.24-7.15) 

aRRR (95% CI) Referent 0.81(0.52-1.28) 0.37(0.25-1.08) 3.13(1.25-7.85) 1.26(0.21-5.50) 

p value - 0.37 0.07 0.02* 0.99 

Perinatal death      

RRR (95% CI) Referent 0.79(0.30-2.06) 1.31(0.30-5.68) 2.32(0.52-10.42) 10.46(1.85-19.09) 

aRRR (95% CI) Referent 1.12(0.41-3.05) 2.41(0.53-10.98) 2.88(0.58-14.41) 5.32(1.62-7.91) 

p value - 0.82 0.26 0.20 0.02* 

Preterm delivery      

RRR (95% CI) Referent 0.63(0.35-1.05) 0.44(0.133-1.47) 1.52(0.54-4.25) 0.91(0.11-7.87) 

aRRR (95% CI) Referent 0.68(0.38-1.21) 0.51(0.15-1.71) 1.62(0.57-4.58) 1.03(0.99-1.06) 

p value - 0.19 0.28 0.36 0.08 

1 minute Apgar < 7      

RRR (95% CI) Referent 0.55(0.33-0.92) 0.88(0.37-2.06) 1.84(0.72-4.67) 3.41(0.68-17.04) 

aRRR (95% CI) Referent 0.76(0.44-1.32) 1.24(0.51-3.02) 2.14(0.78-5.86) 2.98(0.50-17.76) 

p value - 0.34 0.64 0.14 0.23 

5 minute Apgar < 7      

RRR (95% CI) Referent 0.60(0.28-1.27) 1.29(0.44-3.76) 1.70(0.49-3.76) 4.82(0.87-6.79) 

aRRR (95% CI) Referent 0.93(0.42-2.06) 1.97(0.64-6.10) 2.00(0.53-7.60) 3.70(0.57-8.79) 

p value - 0.86 0.25 0.31 0.17 

NICU admission      

RRR (95% CI) Referent 0.79(0.52-1.21) 0.34(0.12-1.00) 3.18(1.30-7.78) 1.30(0.24-7.15) 

aRRR (95% CI) Referent 0.81(0.52-1.28) 0.37(0.13-1.08) 3.13(1.25-7.85) 1.26(0.21-7.45) 

p value - 0.37 0.07 0.02* 0.80 
*Statistically significant 

CD, caesarean delivery; NICU, neonatal intensive care unit; RRR, relative risk ratio; aRRR, adjusted Relative risk ratio; 

Relative risk ratios are adjusted for maternal age, parity, emergency caesarean delivery, unbooked patients, maternal co-morbidity and 

gestational age at delivery 
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Figure 2: Trends of composite adverse maternal and fetal outcomes with order of caesarean delivery  

 

Discussion 
About a third of the parturients had CD, which was 

more than 2.1% reported by a population based study 

in Nigeria (18). This rate is however excusable 

because the hospital is a referral centre. Since this 

rate is higher than the recommended rate, it is quite 

necessary to beam a searchlight on the accompanying 

maternal and fetal morbidities so as to improve the 

quality of care being offered pregnant women (9, 10). 

The convectional counselling of women to forgo 

future pregnancies after the 3rd or 4th CD due to 

anticipated morbidities without clear evidence in the 

literature and consideration for peculiarities of our 

environment dictated the need for this research (12). 

In Nigeria, many studies have documented increased 

risk of morbidities following repeat CD; but to our 

knowledge, neither has documented the trend in 

maternal and fetal morbidities nor attempt to 

investigate a cut-off for astronomical complications 

(20, 21, 22). Our findings clearly showed a steep rise 

in fetal and maternal complications between the 3rd 

and 4th CD. The risk of composite adverse maternal 

outcome increased geometrically by 11-fold for 4th 

CD and 12-fold for 5th CD compared with 3-fold 

increase for the 3rd CD. So, the 3rd CD appears to be 

the threshold for astronomical rise in complications. 

The findings by Makoha in Saudi Arabia showed 

steady rise in complications from 1st CD to 6 or more 

CD without any threshold for astronomical rise in 

complications (12). Makoha concluded that the  

3rd CD did not appear as a threshold in the study 

population (12). Conversely, a Lebanese study 

showed a surge in maternal complications after the  

4th CD (16). Differences in availability and 

accessibility of quality healthcare in these countries; 

and more importantly acceptability of CD among the 

parturients could explain these differences. A 

previous study in Nigeria that compared women with 

4 or more CD with those with 3 or less CD found 

higher risk of complications among those with 4 or 

more CD but cut-off of 3 CD was taken arbitrarily 

from convectional expert opinions (20). 

Likewise, there was a surge in both perinatal death 

and composite adverse perinatal outcome after the  

3rd CD though this trend was not statistically 

significant. Perinatal deaths were significanty high in 

all the groups; subsequently the observed differences 

from the 1st CD to the 5th CD were not statistically 

significant. This may be attributed to high baseline 

perinatal mortality in Nigeria (23). Previous studies 

on fetal outcomes reported similar pattern in which 

difference in perinatal outcomes were not significant 

in countries with high perinatal mortality rates (24). 

In contrast, a study conducted in the United States 

reported earlier delivery and increased neonatal 

morbidity with repeat CD (13). The composite 

adverse perinatal mortality employed in our study did 

not include features like seizures and mechanical 

ventilation in the neonates. Exclusion of such 

variables may be responsible for our findings on 
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neonatal morbidities. Preterm delivery was also not 

associated with number of prior CD in our study. 

Earlier studies have demonstrated association 

between preterm delivery and prior CD (13, 16). 

In congruent with other studies, the risk for PPH, 

massive blood transfusion and peripartum 

hysterectomy increased significantly across the order 

of CD. The triad of placenta praevia, abruptio placenta 

and placenta accreta spectrum as a complication of 

multiple repeated CD has been studied by various 

studies. They have been found to be responsible for 

obstetric haemorrhage which is responsible for most 

morbidities (12, 25). The risk of placenta praevia and 

abruptio placenta increased progressively but abruptio 

placenta risk was insignificant. However, our finding 

of linear increase in scar dehiscence and uterine 

rupture contradicts some studies (12, 26). This 

observation is attributable to inherent aversion for CD 

in our society; thereby culminating in most procedures 

being done as emergency procedures after labour or 

complications have set in. 

Being a retrospective review, some fetal outcomes 

were difficult to retrieve from the records and this 

limited the variables inculcated into composite 

adverse fetal outcomes. Also, some women were 

excluded due to incomplete data. Our study has been 

able to move up the level of evidence of limiting the 

number of CD to 3 in our environment from expert 

opinion to research based. However, the general is 

ability of this report is limited because it is a single-

centre study. 

Conclusion 

In conclusion, maternal and fetal complications of 

repeat CD increase with increasing order of CD; and 

there appears to be astronomical increase in 

complications after the third CD. Couples should be 

counselled that both maternal and fetal complications 

increase with each additional CD and advised 

strongly to forgo future pregnancies after the 3rd CD 

because of geometrical increase in complication rates 

considering the prospect of a hospital supervised 

delivery in the subsequent pregnancies, religious and 

cultural inclinations about CD. 
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