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Abstract
Objective To identify possible methods of reducing
high caesarean section rates in a tertiary care
hospital.
Method Analysis of birth weight of neonates,
maternal age and indications for caesarean section in
the groups identified by a modification of Robson’s
10 Group Classification of caesarean section
(TGCS), which contribute significantly to the high
caesarean section rates in the University Obstetric
Unit, Teaching Hospital Mahamodara, Galle Sri
Lanka during 2010 - to 2014.
Results Among nulliparous women, at term, having a
singleton fetus, with a vertex presentation (NTSV)
who underwent a caesarian section 25.6% delivered
neonates weighing between 2500g and 2999g.
Among multiparous women, at term, with no
previous caesarean section, having a singleton fetus
with a vertex presentation (MTSV) who underwent a
caesarian section, those delivering
neonates
weighing between 2500g and 2999g ranged from
25.6% to 34.6%. Indications for ante partum
caesarean section included fetal distress, subfertility,
increased maternal age and cephalo-pelvic
disproportion in NTSV, and fetal distress, vaginal
varices, and a bad obstetric history in MTSV.
Among multiparous women with one previous
caesarean section undergoing repeat caesarean
section, 29.8% delivered neonates weighing between
2500g and 2999g. Women >35 years had a higher
risk of caesarean section, irrespective of whether
they were nulliparous or multiparous, and whether
they had a previous caesarean section or not.
Conclusion A reduction in caesarean section rates in
NTSV and MTSV, and women with one previous
caesarean section, especially in those with fetuses
weighing 2500g - 2999g, should be considered.
Increased maternal age and subfertility per se should
not be routine indications for antepartum caesarean
section. Antepartum caesarean section for vaginal
varices and cephalo-pelvic disproportion should be
avoided. The diagnosis of fetal distress should be
improved.
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Introduction
Caesarean Section rates in the University
Obstetric Unit at Teaching Hospital Mahamodara,
Galle (THMG) Sri Lanka has increased from 13% in
1985 to 31.4% in 2014. Robson’s 10 Group
Classification of caesarian section (TGCS) is a
global standard used for assessing, monitoring and
comparing caesarian section rates within and
between healthcare facilities, nationally and
internationally [1 -6]. Using a modified version of
Robson’s TGCS, the main groups contributing to the
high caesarian section rates in the University
Obstetric Unit at the Teaching Hospital
Mahamodara, Galle from 2010 - to 2014 have been
identified
[7-9]. Following the adoption of
appropriate remedial measures in 2010 the caesarian
section rates markedly decreased from 32.2% in
2010 to 26% in 2011/12 (p< 0.001), but increased
again to > 30% thereafter (p< 0.001), although there
was a reducing trend overall (p< 0.001). Neonatal
and perinatal mortality rates had markedly decreased
from 2010 to 2014. Maternal admissions for special
care too decreased from 2010 to 2011/12 (p< 0.001),
but although increased again up to 2014 (p< 0.001) ,
but there was a reducing trend overall (p< 0.001).
Audit of caesarian sections using the TGCS
per se cannot explain the reasons for high caesarian
section rates. A more detailed secondary analysis, of
the underlying circumstances and indications for
caesarian section, is needed to identify possible
remedial measures which can reduce the high
caesarian section rates [4-6]. The concept of a
‘standard primipara’ originally described in England,
and later changed to a nulliparous term singleton
vertex (NTSV) in America, includes groups 1, 2A
and 2B of Robson’s TGCS [10,11]. Caesarian
section rates in NTSV, which have been shown to be
correlated with overall caesarian section rates, are
used to measure and compare caesarian section
rates and monitor quality of care between institutions
nationally and internationally as well as in a
particular unit prospectively [11-14].
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In the University Obstetric Unit
Mahamodara, in 2014, using the modified Robson’s
TGCS, the five leading groups in order of priority
were; multiparous women at term with one previous
caesarian section with a singleton fetus in a vertex
presentation (Group 5A), NTSV who underwent
antepartum caesarian section (Group 2B), NTSV
with spontaneous onset of labour (Group 1),
multiparous women at term with >1 previous
caesarian section with a singleton fetus in a vertex
presentation (Group 5B), and NTSV with induction
of labour (Group 2A). Vaginal birth after caesarian
section had increased from 15% in 2010 to 25.8% in
2011/12 but it had decreased again to < 15% in 2013
and 2014 [9]. in In Ireland and USA, increased
caesarian section rates in NTSV are mainly due to
increased rates in the induction of labour group
(Group 2A) and the spontaneous onset of labour
group (Group 1), but not due to antepartum caesarian
section (Group 2B ) [11-14]. However, in the
University Obstetric Unit at the Teaching Hospital
Mahamodara, Galle, during the periods of study,
among the NTSV, the largest contribution (44.5%) to
caesarian sections was Group 2B while Group 2A
contributed 29% and Group 1 contributed 26.5% [9].
Multiparous women at term with no previous
caesarian section with a singleton fetus in a vertex
presentation (MTSV), ie Groups 3, 4A and 4B, is
also an important combined group.
Co-morbid
conditions and obstetric complications alone may not
account for the increased caesarian section rates in
elderly women [15]. This had been observed in our
unit too. Furthermore, it had been observed that
cephalo-pelvic disproportion was a frequent
justification for antepartum and intra partum
caesarian sections in NTSV as well as elective repeat
caesarian sections in Group 5A in the unit. The mean
birth weight of singleton babies delivered by women
with uncomplicated pregnancies and spontaneous
onset of labour and delivering vaginally without any
obstetric intervention between 37 and 41 weeks
gestation in the unit was 2996 g (95 % CI 29763017g).
(Attanayake
and
Goonewardene,
unpublished data). Therefore the objective of the
current study was to study the birth weights of
neonates, maternal age and the indications for
caesarian section, in the groups identified as
contributing significantly to the high caesarian
section rates in the unit during four periods of study
between 2010 and 2014. This would enable the
identification of possible remedial measures to
reduce the high caesarian section rates in the unit.

Methods
A secondary analysis was carried out on the
data obtained by prospective study of caesarian
sections in the University Obstetric Unit at Teaching
Hospital Mahamodara, Galle from 2010 to 2014.

Ceylon Medical Journal

Ethical approval had been obtained for this study
from the Ethical Review Committee of the Faculty of
Medicine, University of Ruhuna, and administrative
approval was obtained from the Directors of the
Hospital. All caesarian sections in the groups of the
modified Robson’s TGCS, which on baseline audits
were found to have contributed significantly to the
high caesarian section rates in the unit were
analysed. The analysed data was collected during the
periods 1st March to 31st December 2010, 1st July
2011 to 31st March 2012, 1st February 2013 to 31st
January 2014 and 1st February to 31st July 2014. The
birth weights of the neonates in these groups had
been obtained using an electronic weighing scale
(Asco, Alexander Scales Company, Ahmadabad,
India). The birth weights of these babies, the
maternal age and the indication for caesarian
sections, were studied. The maternal age in women
who underwent caesarian section during the periods
of study in 2013 and 2014 were compared with a
sample of vaginal deliveries in 2013 and 2014.
The means and 95% confidence intervals
(95% CI) were calculated for continuous variables
and compared using the t test. Proportions were
calculated for categorical data and the Chi Square
trend was used to assess trends over the four periods
of study. Chi Square test was used for comparisons
between two periods of study. Increased maternal
age was defined as age > 35 years. Odds Ratios were
calculated to identify the association between
increased maternal age and risk of caesarian section
in nulliparous and multiparous women with and
without previous caesarian sections. The IBM
Statistical Package for Social Sciences (SPSS)
version 20 was used for the analysis.

Results
Among women who delivered a neonate
weighing between 2500g and 2999g the percentage
who underwent caesarian section was NTSV 32.2%,
MTSV 31.2% and women with one previous
caesarian sections 29.8%. (Table 1). Age > 35 years,
was an independent risk factor for caesarian section
in women without a previous caesarian section (OR
1.4 95% CI 1.2-1.7) as well as in women with a
previous caesarian section (OR 2.0 95% CI 1.62.7).
Antepartum fetal distress which was the
main indication for caesarian section in Group 2B
showed a significant increase from 17.5% in 2011/12
to 26.3% in 2013 (p< 0.020). Although, it had
decreased to 16% in 2014 , there was an increasing
trend over the four periods of study (p< 0.001).
Maternal age as an indication for caesarian section in
Group 2B increased from 1.5 % in 2010 to 9.6% in
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2014 but the trend was not significant. Subfertility as
the indication for caesarian section in Group 2B
showed a peak of 17.5% in 2011/12 which decreased
to 5.9% in 2014. But this trend was not significant.
In Group 2B, an antenatal diagnosis of cephalopelvic disproportion as the indication for caesarian
section was 3.9% in 2010 and 7% in 2011/12 (Table
2). Of the 104 NTSV who were delivered by
antepartum caesarian section due to subfertility, 37
delivered babies with birth weight between 2500 2999g, seven were < 30 years of age and 15 were
between 30 -34 years of age. Of the 63 NTSV who
were delivered by antepartum caesarian section
because they were ‘elderly’, two were < 35 years of
age and 27 delivered babies weighing 2500 -2999g
at birth. Of the 44 NTSV who were delivered by
antepartum caesarian section due to cephalo-pelvic
disproportion, five babies had a birth weight of 25002999g, all mothers were < 40 years of age and two
were < 30 years of age (Table 3).
In Group 4B, vaginal varices was the main
indication for caesarian section in 2010. The rate has
decreased since then (p= 0.010). However, it
continues to contribute significantly (8%) to the
caesarian section rate. Antepartum fetal distress as an
indication for caesarian section showed an increasing
trend from 2010-2014 (p= 0.014) (Table 4). Of the
355 MTSV who underwent antepartum caesarian
section, the indication for caesarian section was
vaginal varices in 53 (14.9%). Twenty one of them
delivered babies with a birth weight between 2500 2999g, 19 women were < 30 years of age. One was
only 24 years of age, in her second pregnancy and
she delivered a baby weighing 2600g (Table 5). In
Group 2A (NTSV after induction of labour) and
Group 1 (NTSV after spontaneous onset of labour)
fetal distress was the indication for caesarian section
in 31%- 53% during the four periods of study.
Similarly, fetal distress was the indication for
caesarian section in 45% -71% in Group 4A (MTSV
after induction of labour) and Group 3 ( MTSV after
spontaneous onset of labour ) during the four periods
of study.

Discussion
Approximately one in three babies delivered
by elective, antepartum caesarian section in NTSV,
MTSV and women with one previous caesarian
section, weighed between 2500g and 2999g at birth.
This is a matter of great concern, because in the unit,
the mean birth weight of a singleton baby delivered
vaginally, following spontaneous onset of labour,
with no obstetric intervention is approximately
3000g. Although the estimated fetal weight per se
may have not been the only reason for deciding on
an antepartum caesarian section in these women, it
is unlikely that other reasons would have made
major contributions to the decision making process.
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Therefore, if the high caesarian section rate in the
unit is to be reduced, concerted efforts are needed to
reduce rates of caesarian section for average sized
babies weighing between 2500g– 2999g. The clinical
and ultrasonic assessment of estimated fetal weight
too must be improved as other studies carried out in
the unit have shown that the estimated fetal weight is
sometimes grossly inaccurate. In any case, there is
no justification for elective, antepartum caesarian
section for cases of suspected cephalo-pelvic
disproportion, unless there is obvious, gross cephalopelvic disproportion which is currently extremely
rare. The 19 NTSV in Group 2B who had babies
weighing between 2500- 3499 Kg could most
probably have been allowed trials of labour, instead
of elective, antepartum caesarian section for cephalopelvic disproportion. As antepartum fetal distress
was the main indication for caesarian section in
Groups 2B (primigravidae) and Group 4B (
multigravidae), and accounted for approximately one
in five caesarian section in these groups, the high
false positive rates associated with an abnormal
cardiotocograph (CTG) should be appreciated and
complementary tests such as the fetal acoustic
stimulation test should also be carried out when
appropriate. Furthermore, evaluation of the clinical
scenario and the previous and current status of the
fetus and the mother, and a good understanding of
the pathophysiological basis of and the types of
cardiotocographic abnormalities together with
improved interpretation of cardiotocographs, are also
important before making a decision and embarking
on a caesarian section.
It is difficult to ignore the anxiety of older
mothers as well as that of the attending clinician, as
to whether the baby could be delivered safely,
vaginally. This could account for the increased risk
of caesarian section with increasing maternal age and
these results are consistent with that of a large study
from Canada [15]. However it is inappropriate to
label nullipara as ‘elderly’ if they are < 35 years of
age. Furthermore, with proper clinical evaluation and
counseling a vast majority of mothers between 35-40
years of age could be allowed a trail of labour, in the
absence of any other significant obstetric or medical
complication. Twenty one percent of women who
had an antepartum caesarian section for ‘subfertility’
were less than 30 years of age and 33% of them
delivered babies weighing between 2500g-2999g.
Another 38% were between 30-34 years of age and
38% of them delivered babies weighing between
2500g- 2999g. This suggests that a significant
proportion of these women could have been allowed
a trial of labour. If the contribution from Group 5B is
to be reduced, the primary caesarian section rates
needs to be reduced and vaginal births after caesarian
section needs to be increased. A consensus
recommendation for the safe prevention of primary
caesarean delivery includes recommendations on the
management of the first and second stages of labour,
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fetal heart rate monitoring, induction of labour, fetal
malpresentations, suspected fetal macrosomia,
excessive maternal weight gain and twin gestations
[16]. These recommendations and international
guidelines for the conduct vaginal births after
caesarian section should be seriously considered,
adapted according to local needs, and incorporated
into clinical practice [17-20].
It is not good practice that “vaginal varices”
and cephalo-pelvic disproportion continue to be
indications for elective, ante partum caesarian
section in groups 4B and 2B respectively. The
vaginal varices are often misinterpretation of the
normal physiological changes of pregnancy. A trial
of labour should be allowed for cephalo-pelvic
disproportion. Although the caesarian section rates
have significantly increased during 2013 and 2014,
maternal admissions for monitoring and intensive
care have only shown a modest, non significant
increase after significant reduction from 2010 to
2011/12. Therefore, the increase in caesarian section
rates is probably not due to increased maternal
obstetric complications. Furthermore, the proportion
of neonates admitted to the special care baby unit has
been virtually static from 2010 to 2014, indicating
that the decrease in neonatal mortality rates from
2010 to 2014 is probably due to improved neonatal
care facilities in the hospital and not the increasing
caesarian section rates. Further analyses would be
required to establish all the factors responsible for
the final decision in carrying out a caesarian section,
which is beyond the scope of this study. Although
direct cause and effect relationships, and the precise
contributions of the birth weight and the age of the
mother to the high caesarian section rates in the unit
have not been established, it is reasonable to
postulate that the decision making process and the
counseling of women regarding the safe delivery of
their babies appears to be suboptimal, and that
remedial measures could be adopted. Similar studies
should be carried out in other units and comparisons
should be made at local, regional, national and
international level, in order to identify appropriate
methods which could be adopted to safely reduce
high caesarian section rates.
The strength of the current study is that after
the audit using the modified TGCS, this secondary
analysis has identified measures which could be
adopted to reduce the high caesarian section rate in
the unit. The gaps in the periods of data collection
during the five years of the preliminary audits, due
non availability of appropriately trained data
collectors, was the main limitation. However, during
the periods of study the data collection was
complete. The minimum continuous period of data
collection was six months, and seasonal variations
are unlikely to have a major impact on the findings.
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In conclusion, concerted efforts are needed
to change the attitudes of the health care team in
order to improve decision making and to adequately
counsel pregnant women regarding the safe delivery
of their babies, especially when the estimated fetal
weight is between 2500g and 2999g. An increase of
vaginal births after caesarian section and trials of
labour in NTSV and MTSV should be considered.
Maternal age per se, especially in women less than
40years of age, and subfertility per se especially in
women less than 30years of age, with babies
weighing 2500g and 2999g, should not be considered
as contraindication for the conduct of a careful trial
of labour. Antepartum caesarian sections for vaginal
varices and possible cephalo-pelvic disproportion
should be avoided. The diagnosis of fetal distress
should be improved.
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Table 1. Caesarean Section rates from 2010-2014 according to the birth weight of the neonate

Birth
Weight

Group 1
N=456

Group 2A
N=461

Group 2B
N=818

Group 3
N=195

Group 4A
N=168

Group 4B
N=355

Group 5A
N=1133

4(0.8%)

1(0.2)

37(4.5%)

1(0.5%)

1 (0.5%)

13(3.7%)

11(1.0%)

28(6.1%)

30(6.5%)

164(20.0%)

14(7.1%)

11 (6.5%)

42(11.8%)

85(7.5%)

2500g2999g

147(32.2%)

151(32.8%)

262(32.0%)

58(29.7%)

43(25.6%)

123(34.6%)

338(29.8%)

3000g3499g

205(45.0%)

182(39.5%)

249(30.4%)

75(38.5%)

64(38.0%)

113(31.8%)

473(41.7%)

> 3500g

72(15.8%)

97(21.0%)

106(13.0%)

47(24.1%)

49(29.2%)

64(18.0%)

226(19.9%)

< 2000g
2000g2499g
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Table 2. Indications for antepartum caesarean section in Group 2B (nulliparous term singleton vertex)

Indication

2010
(n=206)

2011/12
(n=257)

2013
(n=167)

2014
(n=188)

Fetal distress (%)

31(15.1)

45 (17.5)

44 (26.3)

30 (16.0)

< 0.001

Subfertility(%)

25 (12.1)

45(17.5)

21(12.6)

11(5.9)

0.444

Elderly mother(%)

3 (1.5)

27(10.5)
p <0.001

15 (9.0)

Probable cephalo-pelvic
disproportion (%)

8 (3.9)

18 ( 7.0)

10(6.0)

8 (4.3)

0.796

Medical reasons (%)

19 (9.2)

18(7.0)

16 (9.6)

15(8.0)

0.372

Miscellaneous (%)

120(58.2)

104 (40.5)

61(36.5)

18(9.6)

106(56.4)

Significance
p*

0.608

0.314

*Chi Square trend test
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Table 3. Number of women in Group 2B who underwent antepartum caesarean section between 2010-2014 for ‘cephalopelvic disproportion’ according to maternal age and the birth weight of the neonate

Birth weight (grams)
2500- 2999
3000- 3499
3500 - 4150
Total

< 25
0
1
4
5

25 - 29
2
5
10
17

Age (years)
30 - 34
0
4
5
9

35- 39
3
4
3
10

>40
0
0
3
3

Total
5
14
25
44
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Table 4. Indications for antepartum caesarean section in Group 4B (multiparous term singleton vertex)

Indication

2010
(n=79)

2011
(n=91)

2013
(n=109 )

2014
(n=78)

p

Fetal Distress (%)

15 (19)

13 (14)

36 (33)

19 (24)

0.032

Vaginal varices (%)

19 (24)

17 (19)

11 (10)

6 (8)

0.215

Bad Obstetric History (%)

9 (11)

6 (7)

9 (8)

2(3)

0.660

Medical (%)

12 (15)

13(14)

13 (12)

9(12)

0.744

Miscellaneous (%)

24(30)

42(46)

40(37)

42(54)

0.345
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Table 5. Antepartum caesarean section for ‘ vaginal varices’ between 2010-2014 in multiparous term singleton vertex
(Group 4B) according to maternal age and the birth weight of the neonate
Birth weight of
neonate (grams)

Maternal age (years)

Total

< 2500
2500 - 2999

< 25
0
1

25- 29
2
10

30- 34
1
6

35- 39
2
4

>40
0
0

3000 - 3499

0

4

6

7

2

19

3500- 4150
Total

0
1

2
18

1
14

5
18

0
2

8
53

5
21
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