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ABSTRACT

Cephalopelvic disproportion (CPD) related obstructed labour requires
delivery by cesarean section. Maternal anthropometric parameters as risk
factors for CPD have always been a matter of interest and concern for
obstetricians. This study aims at showing the relationship between
cesarean section indications with maternal socio-demographic and
anthropometric parameters among primigravida. A cross-sectional study
was made among 190 Primigravida with singleton pregnancy at term and
vertex presentation. Concerned anthropometric parameters were height,
weight and six pelvic distances of pregnant women were measured and
correlate with the mode of delivery. Majority of the cases (91.6%) were
21-25 years of age group, most of them (80.0%) were residing at urban
resident. Majority of the women (89.5%) were belong to >145 cm height
and most of them (78.4%) cases were normal BMI. Maternal
anthropometric parameters like height, Bisacromial Diameter, Intercristal
Diameter, Intertrochanteric Diameter and foot length were significantly
associated with the CPD in primigravida (p<0.05). 45.3% cases were
delivered as LSCS. There was statistically significant association seen
between the Height and BMI (P<0.05). Maternal height and other
anthropometric measurements are primarily helpful in determining the
cephalo-pelvic disproportion primiparous women
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INTRODUCTION

Cephalopelvic disproportion is one of the common
obstetric complications™. Cephalopelvic disproportion
(CPD) occurs in a pregnancy where there is mismatch
in size between the fetal head and the maternal pelvis,
resulting in difficulty of the fetus to pass safely through
the pelvis for mechanical reasons®. Cephalopelvic
disproportion may lead to severe complications in
mother and child when it not diagnosed and managed
timely™. It is developed either by maternal or fetal
causes. The fetal causesinclude increased fetal weight,
hydrocephalous, malposition and maternal causes
include short height or small pelvis, metabolic bone
diseases, previous fracture. Women of small height
(<1.60m) with comparatively a large baby in their
pelvis are more likely to develop CPD especially in their
first pregnancy®. Therefore, it is necessary to predict
cephalopelvic disproportion as early as possible to
avoid such serious complications. However, maternal
height in isolation has limited value for predicting
Cephalopelvic disproportion (CPD) risk™” and combining
anthropometric measurements may increase the
likelihood of predicting Cephalopelvic disproportion
(CPD)™!. Since anthropometry and stature of women of
different ethnic origins vary, it is important to identify
the most sensitive predictors of Cephalopelvic
disproportion (CPD) for a particular population.
Maternal death remains a major health problem in
some developing region of world such as sub-Saharan
Africa and South Asia and among these 20-30% is
attributable to complications of cephalopelvic
disproportion®. The cephalopelvic disproportion can
be predicted to some extent by maternal
anthropometric measurement, by combining these
measurements with clinical estimates of fetal weight,
it defines predictive value to a relatively modest
degree”. The rate of developing cephalopelvic
disproportion is still higher in short stature parturient
even after control of birth weight, parity, type of
attendance in antenatal care unit®.

Aims of this Study: The primary aim of this research is
to determine the relationship between cephalopelvic
disproportion with maternal socio-demographic and
anthropometric parameters among primigravida.

MATERIALS AND METHODS

This prospective observational Study was conducted in
the Department of Obstetrics and Gynaecology, Kamla
Raja HospitalandJ.A. Group of Hospitals, Gwalior, M.P.
study duration was 2 years from November 2020-
august 2022.

Inclusion Criteria:
e Women aged 20-30 years

e Primigravida after 37 week of gestation and at
time of labor

e Singleton pregnancy, live fetus and Cephalic
presentation

e Women who provided consent for the study

Exclusion Criteria:

e Women age >30 or <18 years

e Women with other than Cephalic presentation

e Multigravida, Twin pregnancy, intrauterine fetal
demise or any congenital anomalies

*  Pregnancy associated complications like GDM,
preeclampsia, eclampsia or APH

e Elective caesarean section and C.S. for reasons
other than CPD

¢ Women who not willing for the study

Detailed history and examination has been taken from

all the participants according to proforma. Socio

demographic characteristics of the mother such as age,

residence, occupation and level of education were

recorded.

Maternal anthropometric measurements are taken by

external pelvimetry such as, bis-acromial, inter-crestal,

inter-trochanteric diameters, and height, foot length,

vertical and transverse diameters of the Michaelis

rhomboid, symphysio-fundal height and abdominal

girth were measured by measuring tape for each

woman at or beyond 37 wk before labour. Effective

fetal weight is calculated and record it for every

women.

Statistical Analysis: Data were entered and analyzed
using SPSS version 22. Mean and the standard
deviation were calculated for continuous variable.
Frequency and proportions were calculated for
categorical variables. P-<0.05 were considered
statistical significant.

RESULTS AND DISCUSSIONS

A total of 190 primi women were enrolled and
analysed in this study. Majority of the (91.6%) cases
belong to 21-25 years of age group with mean age was
22.92+1.39 years. Most of the cases (96.3%) were
unbooked and 80.0% cases were belonging to urban
residents.

Table 1: Socio-Demographic Characteristics of Study Participants.

Socio-demographic variables Frequency Percentage
Age Group (in years) <20 8 4.2%
21-25 174 91.6%
26-30 8 4.2%
MeanzSD 22.92+£1.395
Booked / Unbooked cases Booked 7 3.7%
Unbooked 183 96.3%
Residential area Rural 38 20%
Urban 152 80%

Among maternal anthropometric measurements
majority of the women (89.5%) were belong to >145
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cm height and most of them 78.4%) cases were belong
to normal BMI. Bisacromial Diameter in maximum
cases (53.2%) had 32.1-34 cm, there were 60.5% cases
were belong to Intercristal Diameter ranges from
27.1-29.0 cm, there were 40.5% cases were belong to
Intertrochanteric Diameter ranges from 28.1-30.0 cm
and 61.6% cases were belong to <23 cm foot length. All
the maternal anthropometric parameters significantly
associated with the CPD in pregnant women (p<0.05)

Table 2: Maternal Anthropometric Parameters among Study Participants.

Anthropometric parameters Frequency Percentage
BMI (kg/m2) Normal Weight 149 78.4%
Overweight 32 16.8%
Obese 4 2.1%
Underweight 5 2.6%
Mean+SD 23.24+2.49281
Height (cm) <145cm 20 10.5%
>145 cm 170 89.5%
Bisacromial Diameter (cm)  30-32 cm 88 46.3%
32.1-34cm 101 53.2%
>34 cm 1 0.5%
Intercristal Diameter (cm) 25-27 73 38.4%
27.1-29 115 60.5%
>29 2 1.1%
Inter-trochanteric 26.0-28 65 34.2%
Diameter (cm) 28.1-30 77 40.5%
30.1-32 48 25.3%
Foot Length (cm) <23 117 61.6%
>23 73 38.4%

Linearregression analysis of the independent variables
reveal that Bisacromial Diameter (cm) was the biggest
predictor to CPD. Coeffcient of determination
R2=0.906 (90.6%), F=1777.89, p=0.000. The next
predictor was Intercristal Diameter, Coeffcient of
determination R2=0.694 (69.4%), F=421.11, p=0.000,
followed by Foot Length 69.2%, Intercristal Diameter
58.6%, Abdominal Girth 3.7%, EFW by Johnsons
Formula (gm) 2.7% and symphysio fundal Height 2.5%.
EFW by Johnsons Formula (gm) did make significant
impact on mode of delivery.

Table 3: Regression Analysis of the Anthropometric Variable among Study

Subjects.
Mean
Independent Variable R2 Square F p-value
Height 0.180 8.35 40.782  0.000
Bisacromial Diameter (cm) 0.906 41.54 1777.89 0.000
Intercristal Diameter (cm) 0.694 32.23 421.11 0.000
Intertrochantric Diameter (cm) 0.586 27.58 266.09 0.000
Foot length (cm) 0.692 31.70 412.58  0.000
Symphysiofundal Height (cm) 0.025 1.18 4.86 0.029
Abdominal Girth (cm) 0.037 1.75 7.29 0.008
EFW by Johnsons Formula (gm) 0.027 1.26 5.19 0.024

® Normal vaginal

delivery
mLSCS

Graph 1: Distribution of Cases According Mode of
Delivery

Out of total cases, there were 54.7% cases were
delivered as normal delivery and 45.3% cases were
delivered as LSCS.

There was statistically significant association seen
between the Height and BMI (P<0.05).
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Graph 2:Association of Height in Relation to BMI

among Study Subjects

Cephalopelvic disproportion is defined as, the
anatomical disproportion between fetal head and
maternal pelvis. It is developed either by maternal or
fetal causes. Cephalopelvic disproportion complicates
2-15% of pregnancies and is associated with significant
maternal and fetal complications Risk of obstructed
labor and caesarean section are higher in women with
short stature due to cephalo-pelvic disproportion. In
the health centers which are not equipped to perform
a caesarean section, accurate prediction of women at
risk for CPD is difficult™.

Maternal age is among several factors used to screen
pregnant women for potential risk of labor
complications. According to this study the mean value
of maternal age 22.9+1.3 years, in agreement with
study done by Solomon™.

A study conducted by Phupong™ observed that
women of younger age experienced more obstetric
complications than older women. The age range of 18
to 30 years and height from 135 cm to 165 cm
indicates that the sample of women broadly covers
groups of women of reproductive age, on the one hand
and height on the other, as both variables, among
others, are used to evaluate and determine obstetric
risk?,

In our study women were shorter in disproportion
group. When 10th percentile values (<142cm) were
used risk of cephalopelvic disproportion was 4 times
and up-28% women with cephalopelvic disproportion
could be detected using this parameter alone
(sensitivity 28%). These findings were consistent with
findings of Bansal™ and Deepika™. Women with
higher BMIs and pre pregnancy weight gain are at high
risk for cephalopelvic disproportion in the current
study, similar results shown by Young™ and S
Roshan™.

Foot length as a constant factor for CPD, in present
study most of the women of foot length <18cm

11]
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delivered by caesarean section, consistent observation
detected by Awonuga™” and Kakoma™®.

In our study 10th percentile cutoff intertrochanteric
diameter has sensitivity 39% and specificity 86% with
PPV 29.09% for predicting contracted pelvis which is
comparable to study conducted by Rozenholc!*®..
Bis-acromial diameter did show significant association
with CPD in this study, in agreement with the P Rishi®®”,
disagreement with the Benjamin®", did not show any
significant association between Bis-acromial diameter
and CPD. In the present study, LSCS was required in
45.3% of the pregnant women, accordance with the
Duran®?.

The current study shows combination of mothers’
height with the other anthropometric measurements
show better prediction compared to mothers’ height
alone. This study is consistent with the study
conducted by Rahele™.

CONCLUSION

A measurement of maternal height, foot length,
bisacromial diameter, maternal weight and Michaelis
transverse diameter is a simple method to detect
primiparous women at risk for cephalo-pelvic
disproportion. Combination of height with other
anthropometric measurements play crucial role in
increment of CPD predictive value. Maternal Height,
Foot Length, Intertrochanteric diameter, Bis-acromial
diameter and Michaelis transverse diameter are the
most significant factors to predict the cephalo-pelvic
disproportion in pregnant women.
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