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seteleie- Hva er risikoen hos barnet- hva er risikoen 

for mor?»
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AIM

The main aim of this thesis is to increase the knowledge of acute 

and late complications in children born vaginally in breech or by 

caesarean delivery (CD) in a population with low perinatal 

mortality, and to examine potential complications in subsequent 

pregnancies after a CD. 
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Breech presentation

Why breech?
-RISK FACTORS
Nulliparity, age of mother, sex, uterine abnormalities, placenta 
complications, amniotic fluid, previous breech presentation. 

Frequency related to gestational age. 
Week 28: 25%.
At term: 3-4 %. 
20 % is undiagnosed.



Caesarean delivery

Life-saving intervention 
for mothers and children.

Increasing use worldwide.

WHO: 6.2 million «not 
medically indicated» CDs 
performed each year.

Short-term and long-
term consequenses.
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Cerebral palsy
“Cerebral palsy describes a group of permanent disorders
of the development of movement and posture, causing activity limitation, that are attributed to 

non-progressive disturbances that occurred in the developing fetal or infant brain.” 
(Rosenbaum et al., DMCN 2006)

• CP subtype diagnosed at the age 5. 
• No standard treatment.
• Lifelong follow-up. 

SCPE CP subtype Description SCPE CP subtype
Spastic unilateral
Spastic bilateral

Increased tone and pathological reflexes. 

Dyskinetic     
Choreoathetotic
Dystonic

Involuntary, uncontrolled, recurring and 
occasionally stereotyped movements. 
Primitive reflex patterns predominate. 
Muscle tone is varying.

Ataxic Loss of orderly muscular coordination, so that 
movements are performed with abnormal 
force, rhythm and accuracy.

Others Should be classified according to the
dominant clinical feature.
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Modified figure: Stavsky et al. Cerebral Palsy –
Trends in Epidemiology and Recent 
Development in Prenatal Mechanisms of 
Disease, Treatment, and Prevention. Front. 
Pediatr., 2017 Feb 13;5:21.
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Three papers

Paper I

• Is vaginal breech delivery associated with higher risk for perinatal death and  cerebral palsy
compared to vaginal cepalich delivery? Registry-based cohort study in Norway. 

Paper II

• Adherence to guidelines and suboptimal practice in term breech delivery with perinatal 
death- a population-based case-control study in Norway

Paper III

• Does caesarean delivery in the first pregnancy increase the risk for adverse outcome in the 
second? A registry-based cohort study on first and second singleton births in Norway. 



National registries

1. Medical Birth Registry of Norway          
(MBRN)
• National health registry
• Collects data on all births since 1967

- after 12 weeks of pregnancy and onward
• Compulsory

2. Cerebral Palsy Registry of Norway
(CPRN)
• National medical quality registry
• Collects detailed clinical data on CP
• Birth years 1996 to today
• Informed consent-based

• Completeness, more than 90%.



Paper I:



Paper I:

Main aim: Is vaginal breech delivery associated with increased risk for 

neonatal mortality and cerebral palsy?

Method: A population-based cohort study with data retrieved from the MBRN 

and the CPRN. 



Paper I:
Study population



Paper I: Results- Cerebral palsy



Paper I: Results - Mortality





Paper I: Conclusion

- Vaginal breech delivery, regardless of whether 
planned or actual, and actual breech CD were 
associated with excess risk for NNM compared with 
vaginal cephalic delivery, but not with CP. 

- The risk for NNM and CP in planned breech CD did 
not differ significantly from planned vaginal cephalic 
delivery.



Paper II:



Paper II:

Main aim: To explore if deviation from Norwegian guidelines was more 

common in breech deliveries associated with intrapartum or neonatal death than 

in breech deliveries where the infant survived. Assess if death might have been 

prevented if the child had been delivered by planned CD, and whether 

suboptimal clinical management was more common in breech deliveries where 

the infant died than deliveries where the infant survived. 

Method: Case-control study completed as a perinatal audit, cases and controls 

were identified through the Medical Birth Registry of Norway (MBRN). 



Paper II:
Study population:



Paper II: Results



Paper II:
Conclusion

Further improvement of intrapartum care may be 
obtained through continuous rigorous training and 
feedback from repeated perinatal audits.

Seven of twelve potentially avoidable deaths were 
associated with birth complications related to 
breech presentation. However, suboptimal care was 
more common in case than control deliveries.

All in-hospital breech deliveries were in line with 
Norwegian guidelines.



Paper III:



Paper III:

Main aim: To explore if offspring in subsequent pregnancy following a 

previous caesarean delivery (CD) have higher risk for perinatal death and 

cerebral palsy than offspring where the mother had a previous vaginal delivery 

(VD). 

Method: Population based cohort study with data retrieved from the MBRN 

and the CPRN. The offspring were linked to their mother by means of the 

national identification numbers, yielding maternal sibship files with the mother 

as the observation unit.



Flow chart of the study population. 

©2020 by British Medical Journal Publishing Group



Paper III:

Results



Paper III:
Conclusion

A previous CD was associated with increased risk 
for stillbirth and perinatal death compared with a 
previous VD.   

Although less robust, we also found that a 
previous CD was associated with a slightly 
increased risk for CP among children surviving the 
neonatal period. 

The aetiology behind these associations needs 
further investigation. 



Summary

• Vaginal breech delivery at term, compared with cephalic delivery, was
associated with excess risk for neonatal death, but not cerebral palsy. 

• The absolute risk for these complications was however low. 

• When assessing children who died in breech at term, all in-hospital 
breech deliveries were in line with Norwegian guidelines.

• In subsequent pregnancy after the mother previously had a CD we
found an associated risk for stillbirth and perinatal death, compared to 
children born after the mother previously had a vaginal delivery. 

• Also here the absolute risk for complications was low. 



• Based on our results, we conclude that vaginal 
delivery may still be offered to women with a 
fetus in breech presentation at term, provided 
the availability of competent obstetric care and 
strict criteria for selection to vaginal delivery. 



Limitations

• The number of infants with adverse 
outcomes in breech were low.

• Low numbers in study II, and the results
should be interpreted with caution. 

• Misclassifications. 

• Register-based data have limited ability to 
address explanatory factors.



Implications?

• When deciding mode of delivery in 
first pregnancy it is important to also
plan for further pregnancies. 

• Even though the absolute risk of
complications after a previous CD is 
low, this risk should be weighed
against the absolute risk for adverse
otucome in vaginal breech delivery at 
term. 
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