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Abstract
Objective: To assess a method of antepartum diagnosis of cephalopelvic disproportion by comparing the diameters of fetal
head with those of the maternal midpelvis.
Materials and Methods: Transvaginal ultrasound pelvimetry was performed on 205 healthy primigravidas with cephalic pre-
sentation at 24-35 weeks of gestation by measuring the mid-pelvis anteroposterior and transverse diameter. Fetal head me-
asurements were taken within one week before delivery. The cephalopelvic diameter index, cephalopelvic circumference in-
dex and cephalopelvic area index were calculated and compared.
Results: Three of the indices exhibited the same sensitivity, specificity, positive and negative predictive values. In the cases,
93.7% of them with cephalopelvic area index more than 1113 mm2 underwent vaginal delivery and 38.7% of cases with cep-
halopelvic area index less than 1113 mm2 needed operative delivery. Accuracy for the cephalopelvic area index was calcu-
lated 77.1%.
Discussion: The cephalopelvic area index and the other indices may be used to identify cephalopelvic disproportion before
labor. More sophisticated methods are needed for the prediction of cephalopelvic disproportion.
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Özet

Transvaginal Ultrasonografi Bafl-Pelvis Uygunsuzlu¤unu Belirleyebilir mi?

Amaç: Maternal orta pelvis ve fetal kafa ultrasonografik ölçümlerinin karfl›laflt›r›lmas›yla antepartum dönemde bafl-pelvis uy-
gunsuzlu¤u öngörülüp öngörülemeyece¤i araflt›r›lm›flt›r.
Materyal ve Metot: ‹ki yüz befl sa¤l›kl› primigravid, bafl prezentasyonu olan gebeye 24.-35. haftalar aras›nda transvajinal ult-
rasonografi ile pelvimetri yap›larak orta pelvis ön-arka ve transvers çaplar› ölçüldü. Do¤umdan bir hafta önce fetal ultraso-
nografi yap›larak bipariyetal ve oksipito-frontal çaplar ölçüldü. Çap, çevre ve alan için sefalopelvik indeksler hesapland› ve
de¤erlendirildi. 
Sonuç: ‹ndekslerin üçü de benzer duyarl›l›k, özgüllük, pozitif ve negatif tan›mlama de¤erleri gösterdi. Alana göre sefalo-pel-
vik indeks için hesaplanan de¤eri 1113 mm2’nin üstünde olan hastalar›n %93.7’si normal vajinal do¤um yaparken, alana gö-
re sefalo-pelvik indeks de¤eri 1113 mm2 ve alt›nda olan hastalar›n %38.7’si operatif (sezaryen veya vakum ekstraksiyon) do-
¤um yapt›. Alana göre sefalo-pelvik indeks için do¤ruluk de¤eri %77.1 hesapland›.
Tart›flma: Alana göre sefalo-pelvik indeks ve di¤er sefalopelvik indeksler bafl-pelvis uygunsuzlu¤u öngörüsünde, özellikle nor-
mal do¤urabilecek hastalar› ay›rt ederek kalanlar üzerine yo¤unlaflmay› sa¤layarak yard›mc› olabilir. Bafl-pelvis uygunsuzlu¤u
öngörüsünde kullan›lacak ideal yöntemi bulmak için daha kapsaml› yöntemlere ihtiyaç vard›r.

Anahtar sözcükler: ultrasonografik pelvimetri, transvaginal ultrasonografi, bafl-pelvis uygunsuzlu¤u
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Introduction

Dystocia, literally meaning difficult labor, is characterized

by abnormally slow progress of labor. As a generalization,

abnormal labor is common whenever there is disproportion

between the presenting part of the fetus and the birth canal.

In the cephalic presentation, dystocia is the most common

current indication for primary cesarean delivery. CPD (cep-

halopelvic disproportion) arises from diminished pelvic si-

ze, excessive fetal size, or more usually combination of

both. Any contraction of the pelvic diameters diminishing

the capacity of the pelvis can result in dystocia during labor.

There may be contractions of the pelvic inlet, the midpelvis,

the pelvic outlet, or a generally contracted pelvic caused by

combinations of those. Since CPD may occur at the levels
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of pelvic inlet, outlet and midcavity, its diagnosis relies on

measurement of the three levels in combination with eva-

luation of the fetal head size. In order to estimate pelvic

capacity, clinical pelvimetry, x-ray pelvimetry, computed

tomographic scanning (CT) and magnetic resonance ima-

ging (MRI) methods were used. X-ray pelvimetry may ca-

use injury to the fetus. The accuracy of the computed to-

mographic scanning is greater than that of conventional x-

ray pelvimetry, it is easier than to perform, and costs are

comparable. The advantages of MRI include the lack of io-

nizing radiation, accurate pelvic measurements, complete

fetal imaging, as well as the potential for evaluating causes

for soft tissue dystocia (1). Currently its use is limited, be-

cause of expense, time involved for adequate imaging stu-

dies and equipment availability.

High frequency panoramic ultrasonography appears to be

a promising alternative (2). It is relatively easy to perform

and safe for fetus and can accurately assess the cephalic si-

tuation. In this study, we used transvaginal ultrasound pel-

vimetry and ultrasound measurement of fetal head to cal-

culate the cephalopelvic index in order to help obstetrici-

ans for choosing the appropriate form of delivery and dec-

rease the incidence of perinatal complications.

Materials and Methods

From May 2004 to October 2004, at the Department of

Obstetrics and Gynecology, Bak›rköy Training and Rese-

arch  Hospital of Maternity and Child, transvaginal ultra-

sound was performed on 231 healthy primigravidas with

cephalic presentation at 24-35th weeks of gestation, and

fetal biparietal diameter (BPD) was measured using ultra-

sound before delivery. Because pelvic diameters normally

increase with gestational age we measured the pelvis at 24-

35 weeks. After 35 weeks, the engaged fetal head may af-

fect transvaginal ultrasound pelvimetry. The study proto-

col was approved by the institutional ethical committee

(date: 09.09.2004, number:45), and written consent was

obtained from all of the women.

We used Siemens Sonoline G-50. The frequency of the

transvaginal probe is 6-9 MHz with a scanning angle of

140 degrees while the frequency of the abdominal linear

probe is 2.5-5 MHz.

The transvaginal probe was inserted into vagina after the

bladder was emptied. The longitudinal section was scan-

ned first. To measure the anterior-posterior diameters of

the midpelvis, both the pelvis and the sacrum had to be cle-

arly shown in the same plane. The anterior-posterior di-

ameter of the midpelvis (APDm) was defined as the distan-

ce between the internal bottom of the symphysis pubis and

the midpoint of the fourth and fifth sacral vertebrae. To

measure the transverse diameters, the probe was rotated 90

degrees and the handle was dropped so that both sides of

pelvis can be visualized symmetrically. The transverse di-

ameter of the midpelvis (TDm) was the interspinous dis-

tance. Every diameter was measured twice and the mean of

the two values was then used. For measurement of fetal

BPD (biparietal diameter), OFD (occipitofrontal diameter)

and head circumference (HC), standard measurement of

fetal head was used (Figure 1).

For definitions, standards and calculation of cephalopelvic

diameter index, cephalopelvic circumference index and

cephalopelvic area index, the midpelvic circumference

(MC), midpelvic area (MA) and fetal head area (HA) we-

re calculated according to the elliptic formula;

MC: (APDm + TDm) x 1.57

MA: APDm x TDm x 0.79

HC: (BPD x OFD) x 1.57

HA: BPD x OFD x 0.79

For prediction of cephalopelvic disproportion, formulas of

Bian et al. were used. (3) Cephalopelvic diameter index was

defined as the difference between the mean of APDm and

TDm and BPD, i.e. [ 1/2 (APDm + TDm) - BPD ]. CPD was

suspected when cephalopelvic diameter index was equal to

or less than 17.7 mm; if cephalopelvic diameter index was

greater than 17.7 mm, no CPD was identified. Cephalopelvic

circumference index was defined as the difference between

midpelvic circumference and HC (MC–HC). CPD was sus-

pected when cephalopelvic circumference index equal to or

less than 24.18 mm; if cephalopelvic circumference index

was greater than 24.18 mm, no CPD was identified. Cepha-

lopelvic area index was identified as the difference between

midpelvic area and fetal head area (MA–HA). CPD was sus-

pected when cephalopelvic area index was equal to or less

than 1113.04 mm2; if cephalopelvic area index was greater

than 1113.04 mm2, no CPD was identified.

All patients were delivered in the same hospital. Twenty-

six of them underwent cesarean section due to factors un-

related the pelvis, such as fetal distress, pelvic mass, abla-

tio placenta, intrauterine growth retardation, breech pre-

sentation etc. The rest, 205 cases, were divided into two
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Figure 1a. Measurment of anterior-posterior diameter of midpelvis
by transvaginal ultrasound
b. Transvaginal ultrasound image (Sy: internal bottom of the sym-
physis pubis; Bl: bladder; Fh: fetal head; V: fourth and fifth sacral ver-
tebrae).
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groups; vaginal delivery group, including 172 cases spon-

taneous vaginal delivery and operative vaginal delivery,

including 30 cesarean sections and 3 vacuum extractions.

The criteria for vacuum extraction were the true BPD be-

ing at or lower than the level of 2 cm below the ischial spi-

ne. The indications for cesarean sections were clinical sus-

pected CPD. The three indices, cephalopelvic diameter in-

dex, cephalopelvic circumference index and cephalopelvic

area index were compared in terms of their positive predic-

tive value, sensitivity, specificity and accuracy. The t-test

was used to determine statistical significance.

Results

The mean age of the patients was 22.94±2.99 (range 17-

35). For vaginal and operative delivery, the mean patient

age was 22.83±3.01 and 23.52±2.86 respectively. There

were no statistical differences between the vaginal and

operative delivery.

In study group, the measurement of APDm mean was

127.11 mm (range 92.40-163.80 mm). In vaginal and ope-

rative delivery groups, mean APDm was 127.6 mm and

125.9 mm, respectively. There were no statistical differen-

ces between the two groups. The mean of the BPD was

93.15 mm (range 82.00-105.30 mm). Vaginal and operati-

ve delivery groups, mean BPD was 92.77 and 95.15 mm,

respectively. Differences between the two groups were sta-

tistically significant (p<0.05). The mean of the OFD was

114.65 mm (range 100-131.7 mm). Vaginal and operative

delivery groups, mean OFD was 114.11 and 117.46 mm,

respectively. Differences between the two groups were sta-

tistically significant (p<0.05) (Table 1).

In order to calculate the cephalopelvic indices, circumfe-

rence and area measurements of pelvis and fetus were re-

corded. In table 2, mean and standard deviation of the re-

sults according to the birth route is shown. Results were

statistically significant (p<0.05) (Table 2). The measure-

ments of the fetus and the pelvis were used to calculate

cephalopelvic diameter, cephalopelvic circumference and

cephalopelvic area indices. For each indices positive pre-

dictive value, negative predictive value, sensitivity, speci-

ficity and accuracy were calculated (Table 3) (Figure 2).

Between the groups of vaginal and operative delivery, the-

re were significant differences for the three cephalopelvic

indices, cephalopelvic diameter, cephalopelvic circumfe-

rence and cephalopelvic area index (Table 4).

The 205 primigravidas were classified into two categories in

terms of their cephalopelvic diameter index values, i.e. cepha-

lopelvic diameter index ≤17.7 mm and >17.7 mm. Out of 60

cases with cephalopelvic diameter index ≤17.7 mm, 20

(33.3%) underwent cesarean section, 2 (3.4%) underwent va-

cuum extraction and 38 (63.3%) resulted in spontaneous vagi-

nal delivery. The cephalopelvic diameter index values of the

rest 145 cases were greater than 17.7 mm. Of these cases, 10

(6.9 %) underwent cesarean section, 1 (0.7%) vacuum extrac-

tion and 138 (92.4%) spontaneous vaginal delivery (Table 5).
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Route oof n Mean Standard P

delivery deviation value

VD 172 359.3 18.3

MC Operative 33 351.99 19.6 <0.05

Total 205 358.1 18.7

VD 172 10206.4 1018.0

MA Operative 33 9795.4 1091.0 <0.05

Total 205 10140.2 1038.4

VD 172 324.8 13.7

HC Operative 33 333.8 12.6 <0.05

Total 205 326.3 13.9

VD 172 8373.4 702.5

HA Operative 33 8837.02 682.1 <0.05

Total 205 8448.03 718.2

MC: midpelvic circumference; MA: midpelvic area; HC: head

circumference; HA: head area; VD: spontaneous vaginal delivery.

Table 2. Mean and standard deviations of the midpelvic circum-
ference, head circumference, midpelvic area and head area val-
ues, calculated according to tha delivery route

CID CIC CIA

% n % n % n

Positive 36.7 22/60 33.8 24/71 38.7 24/62

predictive

value

Negative 92.4 134/145 93.3 125/134 93.7 134/143

predictive

value

Sensitivity 66.6 22/33 72.7 24/33 72.7 24/33

Specificity 77.9 134/172 72.7 125/172 77.9 134/172

Accuracy 76.1 156/205 72.7 149/205 77.1 158/205

CID: cephalopelvic diameter index; CIC: cephalopelvic

circumference index; CIA: cephalopelvic area index.

Table 3. Predictive values for cephalopelvic disproportion of the
cephalopelvic indices

Route oof n Mean Standard

delivery deviation

APDm VD 172 127.5 9.9

Operative 33 125.3 9.4

TDm VD 172 101.4 6.996

Operative 33 98.9 7.3

BPD VD 172 92.8 4.4

Operative 33 95.1 4.9

OFD VD 172 114.1 5.5

Operative 33 117.5 4.5

APDm: antero-posterior diameter of the midpelvis; TDm:

transverse diameter of the midpelvis; BPD: biparietal diameter,

OFD: occipito-frontal diameter; VD: spontaneous vaginal delivery.

Table 1. Mean values and standard devitations of study groups
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Discussion

Size and shape of the bony pelvis are important factors

determining the progress of labor and delivery. In order to

evaluate of size and shape of the bony pelvis, we use cli-

nical, x-ray, ultrasonography, CT, and MRI pelvimetry.

Clinical pelvimetry is set on relatively subjective data ob-

tained from obstetrician’s vaginal examination. Pelvi-

metry by CT and by MRI is an exact and simple techni-

que with low or absent ionizing radiation. These new

techniques offer distinct advantages over conventional

x-ray pelvimetry. Among all these modalities, ultraso-

nographic pelvimetry is more objective than clinical pel-

vimetry; more safe than x–ray and CT because of not

using ionizing radiation and cheaper and accessible than

MRI. In order to identify CPD and choose the optimal

method of delivery, various efforts have been made to set

up cephalopelvic indices. O’Brien et al. calculated fetal-

pelvic index by postpartum x-ray pelvimetry and this

index can be used for subsequent labors. Their indices

were based on comparisons between antepartum and

postpartum measurements of the pelvis (4). Abitbol et al.

combined the x-ray pelvimetry with fetal sonography to

calculate cephalopelvic indices. The smallest pelvic

diameter (either the anteroposterior of the inlet or bispi-

nal of the midpelvis) was measured and compared to the

biparietal diameter of the fetal head at term, in order to

determine cephalopelvic disproportion. Vaginal delivery

was impossible when index was less than 9 mm and

impossible or very difficult when between 9 and 12 mm (5).

However, in a review of 4 studies assessing the effect of

pelvimetry, Pattinson determined that there is not

enough evidence to support the use of x-ray pelvimetry in

women whose fetuses have cephalic presentation (6).

Katanozaka et al. measured ultrasonographic obstetric

conjugate twice at 28 and 36 weeks of pregnancy in 209

pregnant women. In 26 of these, there is medical indicati-

on measurement of the obstetric conjugate by x-ray pelvi-

metry. In patient with ultrasonic obstetric conjugate less

than 12 cm cesarean section rate was 50%. According to

them a close positive correlation exists between ultrasonic

obstetric conjugate and x-ray pelvimetry (7). Bian et al.

were calculated and compared cephalopelvic indices (the

cephalopelvic diameter index, circumference and area) by

transvaginal ultrasonography. The cephalopelvic index of

diameter showed the highest degree of accuracy (77.9%) (3).

As Bian et al., we used transvaginal ultrasound to measure

both the midpelvis and fetal head and chose cephalopelvic

area index as the main cephalopelvic index and the accu-

racy was 77.1%.

Usually, obstetricians consider CPD as a possibility when

clinical pelvimetry reveals contracted pelvis or ultraso-

und measurement indicates that the fetal head is too lar-

ge. Definite diagnosis can be made only after a sufficient

trial of labor. In our study, the cephalopelvic area index

in 62 cases was less than 1113.04 mm2. Of these patients,
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CID

≤17.7 mmm >17.7 mmm

Spontaneus n % n % n %

vaginal

delivery 38 63.3 134 92.4 172 83.9

20 33.3 10 6.9 30 14.6

2 3.4 1 0.7 3 1.5

60 100 145 100 205 100

CID: cephalopelvic diameter index

Table 5. The diagnosis of CID and delivery results

Operative

Total
Route oof ddelivery

Total

Vacuum

Cesarean

section

Figure 2. The distribution of the CIA according to route of delivery (95%)
(CIA: cephalopelvic area index; SVD: spontaneous vaginal delivery).
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Route of delivery SVD Operative

Route oof n Mean Standard P vvalue

delivery deviation

VD 172 21.7 5.86

CID Operative 33 16.95 6.06 <0.001

Total 205 20.9 6.14

VD 172 34.5 17.81

CIC Operative 33 18.2 20.25 <0.001

Total 205 31.9 19.14

VD 172 1832.99 962.56

CIA Operative 33 958.34 1138.08 <0.001

Total 205 1692.2 1040.99

CID: cephalopelvic diameter index; CIC: cephalopelvic

circumference index; CIA: cephalopelvic area index;

VD: spontaneus vaginal delivery.

Table 4. Mean and standard deviation values of cephalopelvic
indices according to route of delivery



38 (61.3%) of them were delivered vaginally, 22 them

were delivered by cesarean section, 2 of them were ne-

eded vacuum extraction, total of 24 patients were needed

operative labor. Hundred and forty-three patients whom

cephalopelvic area index value were higher than

1113.04 mm2, 8 of them were delivered by cesarean sec-

tion and 1 of them was delivered by vacuum extraction,

total of 9 (6.3%) patients were delivered by operative de-

livery, the number of vaginal delivery was 134 (93.7%).

Sensitivity 72%, specificity 72.9% and positive predicti-

ve value which means that operative route is necessary

was 38.7%, negative predictive value which means that

normal labor was 93.7%.

In conclusion the cephalopelvic area index as a predictor

of CPD may help obstetricians to choose the appropriate

way of delivery. When cephalopelvic area index value was

greater than 1113.04 mm2, 93.7% of our cases successfully

completed vaginal delivery. When the cephalopelvic area

index value was less than 1113.04 mm2 (sensitivity 72.7%,

specificty 77.9%), operative vaginal delivery or cesarean

section rate increases (38.7%).

In summary, neither our results nor any other study in the

literature could predict cephalopelvic disproportion with

100% probability. To predict cephalopelvic disproportion,

both pelvic and fetal diameters must be evaluated together. 
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