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Correlation between fetal biacromial diameter estimated by ultrasound and shoulder dystocia

ZHOU Fuqiang, YANG Yating, LIANG Liang, E Zhansen, CHEN Jinhua, HE Xuesen, CAI Yingying, LIU Yuqing
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Abstract: Objective To verify the accuracy of Youssef's formula and evaluate whether fetal biacromial diameter (BA) and
other fetal biological diameters estimated by ultrasound can be used to predict macrosomia and shoulder dystocia, so as to
provide the possibility for clinical prediction of shoulder dystocia. Methods A total of 200 pregnant women with a gestational
period of 37-42 weeks were examined with ultrasound within 3 days before delivery for collecting biparietal diameter (BPD),
head circumference (HC), abdominal circumference (AC), humerus length (HL), femur length (FL), thoracic transverse
diameter and midpoint diameter of upper arm; and the fetal BA was estimated by Youssef's formula. Neonatal BA, body mass
and body length were measured within 1 day after delivery. The above data were analyzed for correlation. Newborns were
grouped according to their body mass (macrosomia vs non-macrosomia) and whether they had shoulder dystocia or not
(shoulder dystocia vs non-shoulder dystocia). Results (1) The fetal BA estimated by Youssef's formula was consistent with
neonatal BA (P>0.05), and the estimated BA was positively correlated with BPD, HC, AC and neonatal body mass (P<
0.001). (2) The BA, BA/AC and BA/HC in macrosomia group were different from those in non-macrosomia group (P<0.05).
ROC curve showed that the sensitivity and specificity were 92.3% and 88.2% for macrosomia prediction when the estimated
BA threshold was 16.05 cm, and those were 61.5% and 77.0% when BA/AC threshold was 0.455, and 76.9% and 72.7%
when BA/HC threshold was 0.465. (3) Shoulder dystocia group had neonatal weight close to non-shoulder dystocia group (P>
0.05), but higher BA/BPD, BA/HC and BA-BPD (P<0.05). ROC curve showed that the sensitivity and specificity were
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100.0% and 66.8% for shoulder dystocia when BA threshold was 15.45 ¢cm, 100.0% and 80.6% when BA/BPD threshold was
1.695, 100.0% and 81.6% when BA/HC threshold was 0.475, and 100.0% and 76.0% when the threshold difference between
BA and BPD was 6.35 cm. Conclusion Fetal BA, BA/BPD, BA/HC, BA/AC and BA-BPD may be effective predictors of

shoulder dystocia and macrosomia.
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Figure 1 Ultrasonography
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Ji LA 4 2 50 LU ARLAE T0UIN iR X 7™ I 4 1l 556, AT
ARAFAH G P SR LU A Y U AR R L . P<0.05
FAREFAGI L.

AR A 200 12210 . FE5r MGt R rh A7
4 BB BB ME™ , 3 22 A BB K UYE™ (17
TFEBRERRS) o AW 22 415 (30.3444.16)
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BMI(26.87+3.35) kg/m®, 26 £ 2211 B A 4 IR W0 R
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Youssef 24 21T 15 H A9 iR )L BA Fitii 4= )L BA
A3 54 (15.20+0.95) | (15.12+0.95) cm, 6 B W5 % &
% 2% 5 (1=0.848,, P=0.397) , Youssef 2% 2 Ji T 15 ]
Ji6 )L BA A 8w I HERAPE

& Pearson AH OG5 , A4l 9 i JLBA 5 BPD .
HC AC #A= LR BT 34 2 IE AR OCPE (P<0.001, 3 1),

%=1 BR)LBA 5tH% S A Pearson 18X 5347

Table 1 Pearson correlation analyses of fetal BA and related

parameters
S5 ol HHIEREL PiH
BPD/cm 9.33+0.32 0.455 <0.001
HC/cm 33.26+1.04 0.503 <0.001
AC/cm 34.30+1.55 0.710 <0.001
AR LA T i kg 3.24+0.42 0.784 <0.001

22 BEXRIJLBEIEEXRILAEBEEN BAFFEXEE
EZE RS H K ROC 2k

AW E 1361 E RIL(E T E >4 000 ), 4E

B ARJLUA R <4 000 g) 4 18741, HAEE KJLAAH
He, B LA BA 250K, HL411R] i) BA/AC M
BA/HC HWE WA G242 X (P<0.05)(F£2),

F2 EXJLASFEEXRILARILBENERLE
Table 2 Fetal diameters measured by ultrasound in macrosomia

group and non—macrosomia group

e FRILA(n=13) dEERILA(n=187) PIH
BA/cm 5 16.80 15.09
o <0.001
95% CI  16.42~17.17 14.97~15.22
BA/AC  HH 0.46 0.44 0.05
<0.
95%CI  0.446~0.472 0.439~0.445
BA/HC  ¥{d 0.49 0.45
<0.001
95%CI  0.470~0.506 0.451~0.458

ROC 14k 7~ Youssef A =0Ah 5 A9 BA Tl E K
JL B {H R 16.05 om, 8RR BE R 92.3%, R 5% B R
88.2%,AUC 4 0.941(95% CI1:0.902~0.979) , i}t BA
X BRI B iz Brife s Pk . BA/AC HAETE
T AR LIS 2 W v A PR A AR, AUC 24 0.730
(95% CI:0.588~0.872) , 4 B A % & by 0.455 B}, ff/ak
BEAL R 61.5%, %5 5 B A 77%. BA/HC () AUC Ky
0.836(95% C1:0.737~0.934) , 24 S {H 1% &} 0.465 ],
HUREALR 76.9% , R 58 72.7%

23 B¥FFASIEREFHBEE KN BAFERXLL
ENERSH R ROC Lk

AW FEAL S 4 B8 XME= e 1], 4 6134 2877 1A
JE MEF= 20 A9 BA {32 E JE MEF= 2L BA (K, HA XE
7740 i) BA/BPD .BA/HC Il BA-BPD {8 14 5 T-F Ji ¥
FEE (P<0.05, 4 3) , {H W 4 8] 587 28 LA BT o 4t
TR L(P>0.05) .

ROC £ 43 #7 @75 , BA X M A B4 112
W 1, AUC 9 0.845(95% CI:0.706~0.984) , 3 {#
9 15.45 cm, U N 100% , 1055 5 AN 66.8%.
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Table 3 Fetal diameters measured by ultrasound in shoulder dystocia group and non-shoulder dystocia group

ZH JEXEFEH] (n=4) A MEF= AL (n=196) PiH
BA/cm ¥y 15.18
0.018
95% CI 14.82~8.17 15.04~15.30
BA/BPD ¥ 1.63
0.004
95% CI 1.65~1.91 1.61~1.64
BA/HC 1E 0.46
i 0.002
95% CI 0.47~0.54 0.45~0.46
BA-BPD/cm HI{E 5.84
0.007
95% CI 5.84~8.66 5.73~5.96
Bk LR R kg al(= 3.24 0.179
95% CI 2.73~4.58 3.18~3.30 '
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BA/BPD Tt il Jig ¥ =t 2 A7 55 i i A 74, AUC -y
0.915(95% CI:0.843~0.987) , {H 4 1.695 , BURJE N
100%, %5 5 £ 4 80.6%. BA/HC ¥ [# {f A 0.475,
AUC 4 0.947(95% CI:0.891~1.00) , &R} 100%,
R N 81.6%. BA 5 BPD 1Y Z{HBI{E 4 6.35 cm),
AUC 4 0.892 (95% CI: 0.798~0.987) , £ J& & N
100%, ¥ 5 5 R 76.0%
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