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Objective: To identify risk factors of cesarean section due to cephalopelvic disproportion

Setting: Department of Obstetrics and Gynecology, Faculty of Medicine, Siriraj Hospital

Study Design: Case-control study

Material and Method: One hundred and three singleton, viable, term pregnant women in cephalic presenta-

tion delivered by cesarean section due to cephalopelvic disproportion (CPD) and 105 controls gave normal

birth just before or after the study case. Demographic, anthropometric data, labor characteristics, and neona-

tal outcomes were obtained from medical records. The expected risk indicators of the case and control groups

were compared by using independent unpaired T-test and exact probability test as appropriate. Multiple

logistic regression analysis was used to determine the significant risk factors (p < 0.05).

Results: Significant independent risk factors of cesarean section due to CPD were: estimated fetal weight

(EFW) > 3,000 g (OR = 3.96, 95%CI = 2.06, 7.63), pre-pregnancy BMI > 25 kg/m2 (OR = 5.06, 95%CI = 1.67,

15.34), nulliparity (OR = 2.98, 95%CI = 1.31, 6.78) and the inadequacy of clinical pelvimetry (OR = 8.49,

95%CI = 1.01, 71.78), (p < 0.05).

Conclusion: Risk factors for cesarean section due to CPD were EFW > 3,000 g, pre-pregnancy BMI > 25 kg/m2,

nulliparity and the inadequacy of clinical pelvimetry. They are useful in the categorization of individual

women into high and low CPD-risk groups.
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Achievement of safe motherhood and child-

birth develops primarily from good antenatal care, stan-

dardized labor and postpartum care. Planning for the

birth can be partly done at the time of antenatal evalu-

ation. However, the most critical period for determining

a delivery route is the intrapartum period. Although,

there are many important factors(1), such as fetal posi-

tion, adequacy of birth passage, uterine contractility

and cervical progression, which can be evaluated

clinically to reassure success of vaginal delivery, there

still exist groups of pregnant women who fail vaginal

delivery and hence inevitably should delivery via

abdominal route or cesarean section for their child-

birth. As a result, these pregnant women need urgent

detection and prompt management on obstructed

labor as known in terms of “cephalopelvic dispropor-

tion (CPD)”

Cephalopelvic disproportion (CPD) is one of

the most common problems in obstetrics and may lead

to hazardous complications of both mother and child if

the diagnosis is delayed. Therefore, it would be benefi-

cial if we could predict CPD before it occurred. In the

past, numerous antenatal strategies for predicting CPD

were developed and received considerable attention.

The variables(2-11) determining fetal size, such as gesta-

tional age, maternal body size, nutritional status, com-

plications of pregnancy or maternal diseases, and total

weight gain during pregnancy, and other associated

factors such as gravidity and parity were used for de-

termining the risks of cesarean section especially due

to CPD. Most of those studies, however, were con-
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ducted in the Western or African countries where the

population is different from Asian.

In Thailand, there were only a few studies on

this topic, including that of Suthit(12) from Lampoon

Hospital. In that study, the population was limited only

in the northern part, where anthropometry, nutritional

status and lifestyle differ from those of other parts of

Thailand. As we wanted our study to cover a more di-

verse group of population, we opted for Siriraj Hospi-

tal as our location as it is a medical school whose patients

come from different regions of the country. The results

of the study could thereby be applied to many medical

care services, especially in the rural part of Thailand

where medical personnel and preparedness are insuffi-

cient. Furthermore, it could lead to the improvement of

the transferring system of patient with multiple risk

factors of CPD to prevent adverse outcome.

Material and Method

The objective of this research was to identify

the risk factors of cesarean section due to cephalo-

pelvic disproportion.

We conducted our case-control study on

singleton, term pregnant women in cephalic presen-

tation who were admitted in the labor ward of Siriraj

Hospital and gave birth between January 2, 2006 and

May 12, 2006. Approval from Siriraj Ethics Committee

and written consents from all participants were ob-

tained. Sample size(13) was calculated using the same

three variables - fundal height, maternal height, and

total weight gain - as in the original study of Suthit(12).

The calculated sample size was 89 for each group. The

study cases included 103 pregnant women who ex-

perienced cesarean section due to cephalopelvic dis-

proportion as described by the strict criteria of The

Royal Thai College of Obstetricians and Gynaeco-

logists(14) as:

(1) Cervical dilatation at least 4 cm and efface-

ment at least 80% at the time of diagnosis

(2) Regular uterine contraction for at least 2

hours before the time of decision-making

(3) Abnormal partograph, such as protraction

disorders, arrest disorders or second stage disorders

The control group consisted of 105 pregnant

women who underwent vaginal delivery around the

same time of each study case. This was done to avoid

individual physician variability.

Multifetal gestation, non-cephalic presenta-

tion and intrauterine fetal death were excluded because

the course or nature of labor might be different. Preterm

birth was also excluded because the likelihood of

obstructed labor was considered low in comparison

with term birth.

Demographic, anthropometric data, and other

variable outcomes were collected. Age, gravidity, pari-

ty, height, and pre-pregnancy weight were reviewed

from antenatal chart. Body mass index (BMI) was cal-

culated at the time of admission by using height and

pre-pregnancy weight. The foot length, one of our in-

teresting variables, but not routinely recorded during

the process of antenatal care, was measured later after

eligible case had already been enrolled.

Some antepartum information such as weight

gain during pregnancy was collected. The fundal height

and clinical estimation of fetal weight (EFW) was

assessed at the time of admission by the attendant

doctor.

Some information about labor and delivery,

including neonatal gender, birth weight, Apgar score

at 1st and 5th minutes, and head circumference were also

obtained for analysis.

Maternal age, gravidity, parity, height, pre-

pregnancy weight, BMI, total weight gain, foot length,

gestational age, fundal height, EFW, and clinical pel-

vimetry were mainly focused.

Statistical analysis was performed using SPSS

PC version 10. The case and the control group were

compared by using independent unpaired T-test and

exact probability test as appropriate. Multiple logistic

regression analysis was used to determine the signifi-

cant independent risk factors of cesarean section due

to CPD. The level of statistical significant was p < 0.05.

Continuous variables - BMI, total weight gain, and

fundal height - were categorized into dichotomous in-

dicators using the cut off point value as in the original

study of Suthit(12).

Results

In the two hundreds and eight cases enrolled

in this study, the number of the patients used as the

cases and the control group were 103 and 105 respec-

tively.

The comparison of various maternal charac-

teristics e.g. demographic and anthropometric data,

it was found that the demographic characteristics

revealed no statistically significant differences in the

average age between the cesarean group (25.6 + 6.5

years) and normal labor group (23.9 + 6.1 years). Most

patients were primigravida, and accounted for 70.6% in

the cesarean and 61% in the normal labor groups, with

no statistically significant difference. On the other

hand, the number of parity was found to have statis-
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tically significant difference (p < 0.05): nulliparity were

accounted for 84.3% in the cases and 67.6% in the

control group. The anthropometric characteristics also

yielded no differences in the average height and the

foot length between two groups. However, we found

statistically significant differences (p < 0.05) in pre-

pregnancy BMI present weight and weight gain dur-

ing pregnancy between two groups (Table 1).

Table 2 shows obstetric characteristics of

the study groups. There were statistically significant

differences (p < 0.05) in gestational age fundal height,

EFW and clinical pelvimetry between the cesarean

and normal labor groups.

The analysis of neonatal outcomes revealed

59.2% and 48.5% of male gender in cesarean and nor-

mal labor groups. There were statistically significant

differences (p < 0.05) in birth weight and head circum-

ference between two groups, but the differences were

too small and criticized to have no clinical significance.

The Apgar score at 1st and 5th minute were not different

(Table 3).

Multiple logistic regression analysis revealed

that significant independent contribution in the pre-

diction of cesarean section due to CPD was provided

by EFW > 3,000 g. (OR = 3.96, 95%CI 2.06, 7.63), pre-

pregnancy BMI > 25 kg/m2 (OR = 5.06, 95%CI 1.67,

15.34), nulliparity (OR = 2.98, 95%CI 1.31, 6.78), inad-

equacy of clinical pelvimetry (OR = 8.49, 95%CI 1.01,

71.78) (Table 4). Although pre-pregnancy weight was

also statistically significant, we chose pre-pregnancy

BMI instead, because it could better relate to maternal

nutritional status.

Table 1. Maternal characteristics of the study groups (n = 208 cases)

Cesarean section (n = 103) Normal labor (n = 105) p-value

            Mean + SD          Mean + SD

Mean age (yr)               25.6 + 6.5            23.9 + 6.1   0.058

Height (cm)             156.8 + 5.0          156.6 + 5.2   0.77

Pre-pregnancy weight (kg)               56.1 + 13.2            50.4 + 6.7 <0.001

Pre-pregnancy BMI (kg/m2)               22.7 + 4.8            20.6 + 2.7 <0.001

Present weight (kg)               70.8 + 13.8            62.9 + 7.7 <0.001

Total weight gain (kg)               14.7 + 5.6            12.6 + 4.4   0.002

Foot length (cm)               22.5 + 1.7            22.8 + 1.2   0.17

Gravidity   0.43

1               72 (70.6%)            64 (61%)

2               20 (19.6%)            29 (27.6%)

3                 8 (7.8%)              8 (7.6%)

> 4                 2 (2%)              4 (3.8%)

Parity   0.02

0               86 (84.3%)            71 (67.6%)

1               12 (11.8%)            28 (26.7%)

> 2                 4 (3.9%)              6 (5.7%)

BMI = Body mass index

Table 2. Obstetric characteristics of the study groups (n = 208 cases)

Cesarean section (n = 103) Normal labor (n = 105) p-value

            Mean + SD          Mean + SD

Gestational age (wk)               39.5 + 1.5            38.9 + 1.5   0.015

Fundal height (cm)               34.9 + 2.7            33.8 + 2.3   0.002

Estimated fetal weight (g)          3,146.0 + 297.5       2,910.2 + 256.0 <0.001

Clinical pelvimetry   0.012

Inadequate               10 (9.7%)              1 (1.0%)

Adequate               93 (90.3%)          104 (99.0%)
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Discussion

In the past, the traditional diagnosis of cepha-

lopelvic disproportion (CPD) was made by using ma-

ternal and fetal characteristics and features of labor.

The diagnosis was often late and could mostly be done

only when the course of labor was already more ad-

vanced. Because of the unequal standards of health

care services, cesarean section was unavailable in some

areas. Moreover, this service unavailability was thereby

one cause of maternal or fetal adverse outcomes. There-

fore, prediction of CPD, if possible, may be useful,

especially in the territory.

The objective of this study was to identify

risk factors of cesarean section due to CPD. The ex-

pected and desirable principles of risk factors identifi-

cation and selection were as follows: easy to do, accu-

rate, entirely objective, non- instrumental and optimal

for clinical usage,

From the univariant analysis of maternal cha-

racteristics e.g. demographic characteristics, antepar-

tum data, and some obstetric data collected at the time

of admission (Table 1, 2), the significant risk factors of

the maternal, fetal, and labor related characteristics

were found to be pre-pregnancy weight and BMI, total

weight gain during pregnancy, gestational age, fundal

height, EFW and clinical pelvimetry.

Among these seven significant risk factors,

the gestational age was excluded (Table 2): its mean

differences, though statistically significant, were too

small and considered to have no clinical significance.

After conducting the multivariate regression analysis

in order to exclude confounding factors, the only true

strongest associated risk factors were derived.

In the final step, the four significant risk

factors associated with the higher rate of cesarean

section due to CPD (p < 0.05) were found: EFW > 3,000

g, BMI > 25 kg/m2, nulliparity and the inadequacy of

clinical pelvimetry (Table 4). On the other hand, two

variables: total weight gain > 15 kg and fundal height

> 35 cm were excluded from the analysis.

Clinical estimation of fetal weight by palpa-

tion(11) is the conventional method to assess the fetal

size, even though its accuracy is considered low. Until

now, no definite cut off level between the estimated

fetal weight and the likelihood of obstructed labor has

been established. From our study, the best cut off level

of the estimated fetal weight was 3000 gm. So if EFW

was more than 3,000 g, the risk for cesarean section

due to CPD increased significantly by 3.96 folds,

(95%CI = 2.06, 7.63) (p < 0.05) (Table 4).

The higher pre-pregnancy BMI, the more likely

the significant disproportion is. That is the risk of obese

Table 3. Neonatal outcomes of the study groups (n = 204 cases)

Neonatal outcome Cesarean section (n = 103) Normal labor (n = 101) p-value

            Mean + SD          Mean + SD

Sex   0.163

Female (%)               42 (40.8)            52 (51.5)

Male (%)               61 (59.2)            49 (48.5)

Birth weight (g)          3,241.1 + 410       3,017.7 + 361 <0.001

APGAR score at

1 min                 8.5 + 1.1              8.9 + 1.2   0.06

5 min                 9.8 + 0.4              9.8 + 0.8   0.531

Head circumference (cm)               33.9 + 1.4            33.0 + 1 <0.001

Table 4. Analysis of risk factor exposures using odds ratio by Stepwise Logistic Regression

  CS (%)    NL (%) Odds Ratio    95%CI p-value

Estimated fetal weight > 3,000 g 60 (58.3%) 24 (22.9%) 3.96 2.06, 7.63 <0.001

BMI > 25 kg/m2(Pre-pregnancy) 23 (22.3%)   7 (6.7%) 5.06 1.67, 15.34   0.004

Nulliparity 86 (83.5%) 71 (67.6%) 2.98 1.31, 6.78   0.009

Inadequacy of clinical pelvimetry 10 (9.7%)   1 (1%) 8.49 1.01, 71.78   0.049

BMI = Body mass index
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women3 (pre-pregnancy BMI > 25 kg/m2 for cesarean

section was significantly increased by 5.06 folds,

(95%CI 1.67,15.34) (p < 0.05) of normal or lean women

(BMI < 25 kg/m2). The pre-pregnancy BMI was selected

for analysis instead of the statistically significant pre-

pregnancy weight, because it could better represent

the maternal nutritional status and determine the fetal

size.

Nulliparity(8) is the third strong independent

risk factor of cesarean section due to CPD with the

odds ratio of 2.98, (95%CI = 1.31, 6.78) (p < 0.05) when

compared with the control group. This finding was

similar to that of the other previous study(8,12) while in

the multiparous women with history of normal labor,

there is usually the lower chance of the obstructed

labor in the subsequent delivery.

There was no bias in using direct measure-

ment of the pelvis for determining the adequacy of

pelvis in relation to the chance for cesarean section.

Length of labor and type of delivery were therefore

used as proxy measures for the adequacy. Clinical

pelvimetry(15) was also useful. In this study, risks for

cesarean section was 8.49 folds, (95%CI = 1.01, 71.78)

(p < 0.05) of normal labor. The range of 95%CI was

rather wide because of low percentage of inadequacy

group of clinical pelvimetry both in the cases (9.71%)

and control group (0.95%). The clinical pelvic assess-

ment must be strictly concerned if revealed inadequate.

We chose a short study time to avoid confounding

factors that could occur from different personnel.

The height of fundus(15) was associated with

the fetal size, the amount of amniotic fluid, and the

level of the presenting part. In this study, at first we

found the statistical significance in fundal height (p <

0.05). After multivariate logistic regression analysis,

we found no correlation between the fundal height and

risk of cesarean section. The possible explanation was

that the majority of our study population was in the

active phase of labor: the phase where the fetal pre-

senting part had already been partly descended into

their maternal birth canal. Therefore, we could not find

any suggestive evidence from this variable that could

be used as the risk factors of CPD.

The average maternal height and the foot

length of cases and controls were found to have no

statistically significant difference because of similar

anthropometric characteristics of the study population.

We also found no statistically significant difference in

between genders.

Although there was statistical significance of

actual neonatal birth weight and the risk of CPD, the

difference was only 200 g. with no clinical significance

(Table 3). Besides, it could not be used as the risk

factors during antepartum period.

This research was designed to explore only

some parts of clinical risk factors associated CPD,

especially during early stage of labor. There also exist

many other factors relating to CPD occurrence, es-

pecially during course of labor, to be concerned with

and studied in the future.

The study results could be used in partition-

ing women in labor into categories, according to their

potential risk for cesarean section due to CPD. Conse-

quently, low risk cases could be managed principally

by midwives or in-training personnel. Alternatively,

high risk cases could receive more intensive intrapar-

tum care from attending obstetricians, especially in the

case of pregnant women with EFW more than 3,000 g,

pre-pregnancy BMI > 25 kg/m2, nulliparity, or clinical

pelvimetry evaluation are inadequate.

Conclusion

The four risk factors associated with CPD are

EFW > 3,000 g, pre-pregnancy BMI > 25 kg/m2, nulli-

parity and inadequacy of clinical pelvimetry. They are

useful in the categorization, but not discrimination, of

individual women into high and low CPD-risk groups.

Although those risk factors are not definite predictors,

they add precision to decision making.
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‡™◊ËÕ¡—Ëπ∑’Ë 95% = 1.01, 71.78)

 √ÿª: ªí®®—¬‡ ’Ë¬ß¢Õß°“√ºà“µ—¥§≈Õ¥‡π◊ËÕß®“°¿“«–º‘¥ —¥ à«π√–À«à“ß»’√…–∑“√°·≈–™àÕß‡™‘ß°√“π¡“√¥“ §◊Õ πÈ”Àπ—°

∑“√°∑’Ë§–‡π∑“ßÀπâ“∑âÕß¡“°°«à“ 3,000 °√—¡, ¥—™π’¡«≈°“¬°àÕπ°“√µ—Èß§√√¿å∑’Ë¡“°°«à“À√◊Õ‡∑à“°—∫ 25 °°./¡.2, ‰¡à‡§¬

ºà“π°“√§≈Õ¥∫ÿµ√¡“°àÕπ, ¢π“¥‡™‘ß°√“πª√–‡¡‘π∑“ß§≈‘π‘°·§∫, ªí®®—¬¥—ß°≈à“«¡’ª√–‚¬™πå„π°“√®”·π°«à“ À≠‘ßµ—Èß

§√√¿å√“¬„¥∫â“ß∑’Ë‡ªìπ°≈ÿà¡‡ ’Ë¬ßµàÕ°“√∂Ÿ°ºà“µ—¥§≈Õ¥‡π◊ËÕß®“°¿“«–º‘¥ —¥ à«π√–À«à“ß»’√…–∑“√°·≈–™àÕß

‡™‘ß°√“π¡“√¥“
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