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Association Between Female Bony Pelvimetry Using Magnetic Resonance Imaging
and Cesarean Delivery due to Cephalopelvic Disproportion
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<ABSTRACT>

Purpose: To analyze the difference in bony pelvimetry using magnetic resonance imaging (MRI) in women who de-
livered vaginally and those who underwent cesarean section (CS) due to cephalopelvic disproportion (CPD).
Methods: This retrospective case-control study enrolled Korean women who gave birth to their first child between
37 and 42 weeks of pregnancy and underwent pelvic MRI between January 2014 and June 2020. These women were
classified into 3 groups: vaginal delivery (VD), CS due to CPD (CPD-CS), and CS due to reasons other than CPD
(Other=CS). In MRI images, true conjugate (TC), obstetric conjugate (OC), mid anterior-posterior (AP) distance
(MAD), outlet AP distance (OAD), ischial spine distance (ISD), ischial tuberosity distance (ITD), and pubic angle (PA)
were measured.

Results: In total, 392 women were enrolled. There were no significant differences in maternal height and body
mass index at birth among the 3 groups. The ISD was statistically different between the VD group (106.2+6.4 mm)
and the Other-CS group (110.4£8.8 mm) (p=0.014). After multiple regression analysis, short ISD (adjusted odds
ratio [aOR], 0.92; 95% confidence interval [CI], 0.87-0.97; p=0.002), short MAD (aOR, 0.95; 95% CI, 0.89-0.99;
p=0.047), and short ITD (aOR, 0.95; 95% CI, 0.91-0.99; p=0.019) were significantly associated with CS due to CPD.
Conclusion: Short ISD, MAD, and ITD, measured using MRI, are important parameters that can predict CS due to
CPD. The accumulation of related research could promote the development of an excellent imaging method in terms
of cost-effectiveness. Thus, it may be possible to establish a method to reduce obstetric and perinatal complica-
tions due to dystonia.
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7, A7 el 5914 9
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7 347, Other-CSt- 1007 0] 1Tk, o] Al LF oA Eqt
A o], &Rt A 719F BMI, 2% 4, Ao 24 Al &
A= FATA 2 Ot Aol 7} gl MRI &< A
ol VD 44.1+1.94], CPD-CS+* 44.7+ 2,04, Other—
CSt 44,7 1.6M 2 TASHH o2 {25t zto]7t 913l
(p=0.014). Bata} MRI 24 Ato]o] A7t 744 E3F 247} 14.2
+3.54,16.0+5.24, 15.4+0.40 02 EA5}% o 0)5}
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Al ol A MRICIA] @& SWHAS S vlw et A3}, TC,
OC, MAD, OAD, ITD ¥ PAL A58 0 & § 0|3t 2o
9o ISDO] Aol = VD 108.7+8.2 mm, CPD-CS3t

258, CPD-CS

pd3

1
57
o=

Ew)

&

Fig. 1. Pelvimetry measured using magnetic resonance imaging. (A) Sagittal view of the
female pelvis: (a) true conjugate, (b) obstetric conjugate, (c) mid anterior-posterior distance,
and (d) outlet anterior-posterior distance. (B) Ischial spine distance from the axial view. (C)
Ischial tuberosity distance from the axial view. (D) Pubic angle from the axial view.
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ratio [aOR], 0.92; 95% confidence interval [CI], 0.87-0.97;
p=0.002) (Table 3). Bl&°] - MAD (aOR, 0.95; 95% CI,
0.89-0.99; p=0.047) 2 &2 1TD (aOR, 0.95; 95% CI, 0.91-
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Table 1 Clinical characteristics of the study participants

a

o] L Fhtol S gt 2 MRIZ B7Fgh Zut 37]9}
OFFEIH BP0 & QI Al ERRtte] TAAS £
Fz.9] Aoltt. 2l MRIE 54 4 THHAE W &
o FE WA AR 1SDO] Tho] ob e ZH B PS 7P &
g ehe Bt B 54 24 27| & Yot $0F
gherF A el MADS} 28 &4 37])8 Wrgoks 3 HEAEA
2Q1 ITD7} -2 Ak oF 28 Exr g 02 QI Aol &
o

of/d o] A, BMI, ejote] =27, Hj
& HF, oo 21 27] T3 22 o] aQlof e ddF=
HF=tHGowri et al., 2010; Korhonen et al., 2015; Maharaj,
2010). "lote] 271, HieF, Bi52 25 Mt 21t Fof| s}
 AARD 22tz gl 4= IRk, BA| o] St A7) 42

FPHQ Y2102 W] oo A= 5o} W, wheh of
24 279E o2 Wol gd ofe) A7} AR

Characteristic VD (N=258)

1 T §

CPD-CS (N=34)  Other-CS (N=100)  p-value p-value p-value
Age at birth (yr) 30.0+£3.2 28.7£4.5 29.3+3.7 0.062 0.223 0.123
Height at birth (cm) 158.8+5.4 160.9£5.1 159.4+4.8 0.066 0.543 0.065
BMI at birth (kg/cm”) 23.6%3.8 24.8+4.3 23.5%39 0.202 0.998 0.188
GA at birth (wk) 38.5+0.7 38.7 £1.1 38.7£0.9 0.058 0.056 0.396
Birthweight (g) 3,238.1+413.7 3,167.6+£471.5 3,326.5+448.5 0.101 0.187 0.639
Age at the time of MRI exam (yr) 441419 44.7+2.0 447+1.6 0.014 0.025 0.182
Latency period between birth and MRI exam (yr) 14.2£35 16.0+5.2 15.4+0.4 0.003 0.020 0.029

Values are presented as mean = standard deviation.

VD, vaginal delivery; CPD, cephalopelvic disproportion; CS, cesarean section; Other—CS, CS due to reasons other than CPD; BMI, body mass index;

GA, gestational age; MRI, magnetic resonance imaging.

" Analysis of variance. T Tukey honestly significant difference (HSD) test between VD and CPD—CS. * Tukey HSD test between VD and Other—CS.

Table 2. Comparisons of pelvimetry parameters measured using magnetic resonance imaging among all groups

Variable VD (N=258) CPD-CS (N=34)

Other-CS (N=100)

T T

p-value®

p-value p-value
TC (mm) 127.7£9.1 128.6£6.6 129.9£7.9 0.090 0.074 0.831
OC (mm) 109.0£7.6 109.4£7.0 110.1£6.7 0.408 0.376 0.939
MAD (mm) 118.1+8.1 117.2+8.2 119.2+7.1 0.342 0.471 0.788
OAD (mm) 110.0+8.1 110.3£7.6 110.4£7.3 0.921 0.922 0.977
ISD (mm) 108.7£8.2 106.2£6.4 110.4+£8.8 0.028 0.190 0.209
ITD (mm) 119.9+£10.4 117.9£8.9 121.9+11.3 0.111 0.243 0.549
PA (°) 87.7+ 7.0 89.6+5.1 86.8+6.5 0.118 0.536 0.266

Values are presented as mean +standard deviation.

VD, vaginal delivery; CPD, cephalopelvic disproportion; CS, cesarean section; Other—CS, CS due to reasons other than CPD; TC, true conjugate; OC,

obstetric conjugate; MAD, mid anterior—posterior (AP) distance; OAD, outlet AP distance; ISD, ischial spine distance; ITD, Ischial tuberosity distance;

PA, pubic angle.

" Analysis of variance. "Tukey honestly significant difference (HSD) test between VD and CPD—CS. * Tukey HSD test between VD and other—CS.
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Table 3. Comparisons of the pelvimetry parameters measured using magnetic resonance imaging (MRI) between the VD group and the CPD-

CS group
. Unadjusted OR (95% CI) Adjusted OR (95% CI)*
Variable ) . ] p-value ) . ) p-value
(reference: vaginal delivery) (reference: vaginal delivery)

TC 1.01(0.97-1.05) 0.571 0.98 (0.94-1.03) 0.510
oC 1.01 (0.96 - 1.06) 0.742 0.97 (0.94-1.03) 0.260
MAD 0.99 (0.94-1.03) 0.522 0.95 (0.89-0.99) 0.047
OAD 1.01 (0.96-1.01) 0.842 0.96 (0.91-1.02) 0.191
ISD 0.96 (0.92—-1.01) 0.084 0.92 (0.87-0.97) 0.002
ITD 0.98 (0.95-1.02) 0.284 0.95 (0.91-0.99) 0.019
PA 1.05(0.99-1.11) 0.045 1.05(0.98-1.11) 0.174

VD, vaginal delivery; CPD, cephalopelvic disproportion; CS, cesarean section; OR, odds ratio; CI, confidence interval; TC, true conjugate; OC,

obstetric conjugate; MAD, mid anterior—posterior (AP) distance; OAD, outlet AP distance; ISD, ischial spine distance; ITD, ischial tuberosity distance;

PA, pubic angle.

TAll outcomes were adjusted for maternal age at birth, maternal height at birth, maternal body mass index at birth, gestational age at birth, neonatal

birth weight, and latency period between birth and MRI examination.
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