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Maternal and neonatal outcomes of pregnancies complicated 
by late fetal growth restriction undergoing induction of 
labor with dinoprostone compared with cervical balloon: A 
retrospective, international study
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l;m|-Ѵ� o��];mķ� r�Ѵlom-u�� _�r;u|;mvbom� ou� 0uom1_or�Ѵlom-u��
7�vrѴ-vb-őķ�m;�uoѴo]b1-Ѵ�Őbm1Ѵ�7bm]�v;b��u;vķ�bm|u-�;m|ub1�Ѵ-u�_;lŊ
ouu_-];�ou�r;ub�;m|ub1�Ѵ-u�Ѵ;�hol-Ѵ-1b-�o=�-m��]u-7;�7;|;1|;7�om�
�Ѵ|u-vo�m7�v1-mőķ�bm=;1|bo�v�Őbm1Ѵ�7bm]�rm;�lomb-ķ�l;mbm]b|bvķ�1�ѴŊ
|�u;�ruo�;m�v;rvbvőķ�lou0b7b|�ĺ

Ŏ� �7lbvvbom�|o����&ĺ

ou�|_;�r�urov;�o=�|_;�-m-Ѵ�vbv�|_;�v|�7��ror�Ѵ-|bom��-v�7b�b7;7�
bm|o�|�o�]uo�rvĹ

Ŏ� �u;]m-m1b;v��m7;u]obm]������b|_��-]bm-Ѵ�7bmoruov|om;�ŐƐƏ�l]ő
Ŏ� �u;]m-m1b;v� �m7;u]obm]� ���� �b|_� l;1_-mb1-Ѵ� l;|_o7v� Ő;b|_;u�
�oohŝv�ou�oѴ;��ubr;mbm]�0-ѴѴoomvő

�u|_;ulou;ķ��;�-bl;7�|o�r;u=oul�-�v�0]uo�r�-m-Ѵ�vbv�=ou�|_;�
rubl-u�� o�|1ol;� 1omvb7;ubm]� =;|�v;v� ��� -m7ņou� �)� u-|bo� ƺƒu7�
1;m|bѴ;� -m7� |_ov;� �b|_� ��ņ�)� ƺƐƏ|_� 1;m|bѴ;ķ� ��ņ�)� 1uovvbm]�
1;m|bѴ;v�ƻƑ�t�-u|bѴ;v�om�]uo�|_�1;m|bѴ;v�-m7ņou���!�ƺƔ|_�1;m|bѴ;�ou�
&�Ŋ����ƻƖƔ|_�1;m|bѴ;�v;r-u-|;Ѵ�ĺ

$_;�7bmoruov|om;� �-]bm-Ѵ� bmv;u|� 1om|-bmv� ƐƏ�l]�o=� 7bmoruov|om;�
7bvr;uv;7�|_uo�]_o�|�|_;�l-|ub��o=�-�|_bm�=-|�roѴ�l;ub1�_�7uo];Ѵ�7u�]�
7;Ѵb�;u��7;�b1;ĺ��;1_-mb1-Ѵ�l;|_o7v�bm�oѴ�;7�;b|_;u�-�7o�0Ѵ;Ŋ�0-ѴѴoom�
1-|_;|;u�Ő�!��rѴ�v�v|�Ѵ;|ĸ��ooh��;7b1-Ѵő�ou�-�oѴ;��0-ѴѴoomĺ�$_;�7o�0Ѵ;Ŋ�
0-ѴѴoom�1-|_;|;u�����1omvbv|;7�bm�rѴ-1bm]�|_;�1-|_;|;u�|_uo�]_�|_;�bm|;uŊ
m-Ѵ�1;u�b1-Ѵ�ovķ�-v�r-u|�o=�-��-]bm-Ѵ�;�-lbm-|bomĸ�ѶƏ�lѴ�o=�v-Ѵbm;��-v�|_;m�
bmv|bѴѴ;7�bm|o�|_;�1;u�b1-Ѵ�-m7��-]bm-Ѵ�0-ѴѴoomvĺ�oѴ;��0-ѴѴoom�����1omŊ
vbv|;7�bm�rѴ-1bm]�|_;�0-ѴѴoom�-0o�;�|_;�Ѵ;�;Ѵ�o=�|_;�bm|;um-Ѵ�1;u�b1-Ѵ�ov�
-m7�=bѴѴbm]�b|��b|_�ƒƏŋ�ѶƏ�lѴ�o=�v|;ubѴ;��-|;uķ�-rrѴ�bm]�|u-1|bom�;�;u��ƒ�_ĺ

ƑĺƒՊ |Պ "|-|bv|b1-Ѵ�-m-Ѵ�v;v

);�1olr-u;7�|_;�7;lo]u-r_b1�-m7�];v|-|bom-Ѵ�1_-u-1|;ubv|b1vķ�-m7�
|_;�ru;7;=bm;7�o�|1ol;v�0;|�;;m��ol;m��m7;u]obm]������vbm]�7bŊ
moruov|om;��v�1;u�b1-Ѵ�ubr;mbm]�0-ѴѴoomĺ

buv|ķ�|_;�7b==;u;m1;v�bm�1-|;]oub1-Ѵ�-m7�1om|bm�o�v��-ub-0Ѵ;v�0��
����lo7;��;u;� ;�-Ѵ�-|;7��vbm]� |_;��_bŊ�vt�-u;� |;v|� -m7��u�vh-Ѵŋ�
)-ѴѴbv� |;v|ķ� u;vr;1|b�;Ѵ�ĺ� $_;� ro|;m|b-Ѵ� bm7;r;m7;m|� ru;7b1|ouv� o=�
;-1_� o�|1ol;��;u;� |_;m� ;�-Ѵ�-|;7� �vbm]�l�Ѵ|b�-ub-|;� Ѵo]bv|b1� u;Ŋ
gression analysis.

�m�-ѴѴ�lo7;Ѵvķ�bm7�1|bom�lo7;ķ�l-|;um-Ѵ�-];�-m7��Ѵ|u-vo�m7�=;|-Ѵ�
r-u-l;|;uv� �;u;� bm1Ѵ�7;7ķ� �_;u;-v� |_;� o|_;u� 1o�-ub-|;v� �;u;� bmŊ
1Ѵ�7;7�omѴ�� b=�vb]mb=b1-m|�-|�|_;�ƏĺƏƔ�Ѵ;�;Ѵ� Ő�vbm]�-�v|;r�bv;�=ou�-u7�
lo7;Ѵ�=b||bm]őĺ���lbmbl�l�;�;m|vŊ�|oŊ��-ub-0Ѵ;�u-|bo�o=�ƐƏ��-v�-Ѵ�-�v�
l-bm|-bm;7�|o�u;7�1;�o�;u=b||bm]ĺ��lom]�|_;�u;1ou7;7��Ѵ|u-vo�m7�=;|-Ѵ�
r-u-l;|;uvķ���!�-m7��l0bѴb1o1;u;0u-Ѵ�u-|bo�Ő&�!ő��;u;�_b]_Ѵ��1oѴѴbmŊ
;-uķ�-v��;u;�];v|-|bom-Ѵ�-];�-|�bm7�1|bom�-m7�];v|-|bom-Ѵ�-];�-|�0bu|_�
Ő"r;-ul-m�ρ�ƴƏĺƖƖ�-m7�ƏĺƖƔķ�u;vr;1|b�;Ѵ�őĹ��;�bm1Ѵ�7;7�|_;�1o�-ub-|;v�
�b|_�|_;�_b]_;u�R2ķ�m-l;Ѵ����!�-m7�];v|-|bom-Ѵ�-];�-|�bm7�1|bomĺ�	�;�
|o�|_;�vѴb]_|Ѵ��vh;�;7�7bv|ub0�|bom�o=�|_;�&�!�Ő-m7���!őķ�|_;�-m-Ѵ�v;v�
�;u;�u;r;-|;7�bm1Ѵ�7bm]�|_;��-ub-0Ѵ;�-=|;u�Ѵo]Ŋ�|u-mv=oul-|bomķ��b|_�mo�
v�0v|-m|b-Ѵ�1_-m];vĺ�);�|_�v�bm1Ѵ�7;7���!�bm�b|v�oub]bm-Ѵ�=oulĺ

"|-m7-u7�7b-]mov|b1�ruo1;7�u;v��;u;�-7or|;7�|o�1_;1h�|_;��-Ŋ
Ѵb7b|��o=�-ѴѴ�lo7;ѴvĹ� bm=Ѵ�;m|b-Ѵ�o0v;u�-|bom�-m-Ѵ�vbv� Ő	0;|-ķ�1_-m];�
bm� �;-uvom� 1_bŊ�vt�-u;őķ� -m7��ovl;uŊ��;l;v_o�� |;v|� =ou� |_;� ]oo7Ŋ
m;vv�o=�=b|�-m7���v|-|bv|b1�Ő-u;-��m7;u�|_;�u;1;b�bm]�or;u-|ou�1�u�;őĺ�
�bvvbm]�7-|-��;u;�ƺƔѷ�bm�-ѴѴ�rubl-u��-m-Ѵ�v;vķ�|_�v�mo�lbvvbm]�blr�Ŋ
|-|bom�|;1_mbt�;��-v�-7or|;7ĺ�"|-|bv|b1-Ѵ�vb]mb=b1-m1;��-v�7;=bm;7�-v�
-�|�oŊ�vb7;7�p�ƺ�ƏĺƏƔķ�-m7�-ѴѴ�-m-Ѵ�v;v��;u;�1-uub;7�o�|��vbm]�"$�$�ķ�
�;uvbom�ƐƒĺƐ�Ő"|-|-��ourĺőĺ

ƑĺƓՊ |Պ �|_b1-Ѵ�-rruo�-Ѵ

$_;� v|�7���-v�-rruo�;7�0�� |_;� �mv|b|�|bom-Ѵ�!;�b;���o-u7�o=� |_;�
	;r-u|l;m|�o=��;7b1bm;�-m7��]bm]�"1b;m1;v�ŋ��&mb�;uvb|��o=��_b;|b�
ľ�ĺ�	ŝ�mm�m�boķĿ��|-Ѵ��Őu;=ĺ�ƕņƐ-Ō���Ѵ��ƑƏƑƏő�-v�-�t�-Ѵb|��blruo�;l;m|�
v|�7���b|_�-mom�lb�;7�7-|-ĺ�$_;�-rruo�-Ѵ��-v�v;m|�|o�;-1_�r-u|b1bŊ
r-|bm]�1;m|;uĸ�_o�;�;uķ�-11ou7bm]�|o�|_;bu�Ѵo1-Ѵ�-1-7;lb1�bmv|b|�|bom�
-m7� ;|_b1-Ѵ� 1ollb||;;vķ� mom;� o=� |_;l� u;t�bu;7� -rruo�-Ѵ� =uol� -m�
;|_b1-Ѵ�1ollb||;;ĺ

ƒՊ |Պ !�"&�$"

�m� -ѴѴķ� ƔƕƐ� ru;]m-m1b;v� 1olrѴb1-|;7� 0�� Ѵ-|;� �!� �m7;u]obm]� ����
�;u;�bm1Ѵ�7;7�bm�|_;�-m-Ѵ�vbvķ�bm1Ѵ�7bm]�ƒƖƐ�ŐѵѶĺƔѷő������b|_�7bmoŊ
ruov|om;� -m7� ƐѶƏ� ŐƒƐĺƔѷő��b|_�l;1_-mb1-Ѵ�l;|_o7vĺ� $_;� ];m;u-Ѵ�
1_-u-1|;ubv|b1v�o=�|_;�v|�7��ror�Ѵ-|bom�-u;�v_o�m�bm�$-0Ѵ;�Ɛĺ��;-m�
l-|;um-Ѵ�-];��-v�ƒƐĺƐ�Ƽ�ѵĺƐ��;-uvķ�-m7�l;-m�l-|;um-Ѵ�0o7��l-vv�
bm7;��Ő���ő�ƑƒĺѶ�Ƽ�ƓĺѶ�h]ņl2ĺ�$_;�l-foub|��o=�|_;�bm1Ѵ�7;7��ol;m�
�;u;��_b|;�ŐѶƓĺƓѷő�-m7�m�ѴѴbr-uo�v�ŐƕƖĺƕѷőĺ���rubou��	��-v�u;rou|;7�
bm� ƐƕĺƑѷ� o=� �ol;mĺ��;-m� ];v|-|bom-Ѵ� -];� -|� Ѵ-v|� �Ѵ|u-vo�m7��-v�
ƒƕĺƏ�Ƽ�Ɛĺѵ��;;hv�-m7�l;-m��)��-v�ƑƒƒƓ�Ƽ�ƒƑƒ�]ĺ��;-m�];v|-Ŋ
|bom-Ѵ�-];�-|������-v�ƒƕĺƖ�Ƽ�ƐĺƓķ�-m7�l;-m�];v|-|bom-Ѵ�-];�-|�7;Ѵb�;u��
ƒѶĺƐ�Ƽ�ƐĺƔ��;;hvĺ

)_;m� 1olr-ubm]�l-|;um-Ѵ� 1_-u-1|;ubv|b1vķ� |_;u;��-v� -� vb]mb=bŊ
1-m|�7b==;u;m1;�0;|�;;m��ol;m��m7;u]obm]������b|_�7bmoruov|om;�
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-m7� l;1_-mb1-Ѵ� l;|_o7v� bm� |;ulv� o=� l;-m� ���� ŐƑƒĺƓ� Ƽ� Ɠĺƕ� �vĺ�
ƑƓĺƔ�Ƽ�ƓĺƖĸ�p�Ʒ�ƏĺƏƐƐőķ��_b|;�;|_mb1b|��ŐѶѶĺƔѷ��vĺ�ƕƔĺѵѷĸ�p�ƺ�ƏĺƏƏƐőķ�
vlohbm]�7�ubm]�ru;]m-m1��Őƕĺƕѷ��vĺ�ƐƖĺƓѷĸ�p�ƺ�ƏĺƏƏƐőķ�ru;Ŋ�;�bv|bm]�
1olou0b7b|b;v�ŐƐƓĺƐѷ��vĺ�ƐѵĺƐѷĸ�p�ƺ�ƏĺƏƏƐő�-m7�l;-m�];v|-|bom-Ѵ�-];�
-|�Ѵ-v|��Ѵ|u-vo�m7�Őƒƕĺƒ�Ƽ�ƐĺƓ��vĺ�ƒѵĺƔ�Ƽ�ƐĺѶĸ�p�ƺ�ƏĺƏƏƐő�Ő$-0Ѵ;�Ɛőĺ

�u|_;ulou;ķ�|_;u;��-v�-�vb]mb=b1-m|�7b==;u;m1;�0;|�;;m��ol;m�
�m7;u]obm]� ���� �b|_� 7bmoruov|om;� -m7� l;1_-mb1-Ѵ� l;|_o7v� bm�
|;ulv�o=�l;-m�=;|-Ѵ����l�Ѵ|brѴ;�o=�|_;�l;7b-m�Ő�o�ő�ŐƏĺƖѶ�Ƽ�ƏĺƏƔ�
�vĺ�ƐĺƏѶ�Ƽ�ƏĺƏѵĸ�p�ƺ�ƏĺƏƏƐőķ��)��o��ŐƏĺƖѵ�Ƽ�ƏĺƐƒ��vĺ�ƐĺƏƑ�Ƽ�ƏĺƐƓĸ�
p�ƺ�ƏĺƏƏƐőķ�&�Ŋ�����o��ŐƐĺƏƔ�Ƽ�ƏĺƑѶ��vĺ�ƐĺƏƏ�Ƽ�ƏĺƑƒĸ�p�Ʒ�ƏĺƏƒƕ�-m7�|_;�

Overall 
sample 	bmoruov|om;

Cervical 
ripening balloon p value

Variables Őn�Ʒ�ƔƕƐő Őn�Ʒ�ƒƖƐő Őn�Ʒ�ƐѶƏő

Maternal characteristics

�;-m�-];ķ��;-uv�Ő"	ő ƒƐĺƐ�ŐѵĺƐő ƒƏĺƖ�ŐƔĺƖő ƒƐĺѵ�ŐѵĺƔő ƏĺƐƕ

�;-m����ķ�h]ņl2�Ő"	ő ƑƒĺѶ�ŐƓĺѶő ƑƒĺƓ�ŐƓĺƕő ƑƓĺƔ�ŐƓĺƖő 0.011

�-�1-vb-m�;|_mb1b|�ķ�ѷ ѶƓĺƓ ѶѶĺƔ ƕƔĺѵ <0.001

��uu;m|�vlohbm]ķ�ѷ 11.4 ƕĺƕ ƐƖĺƓ <0.001

�u;Ŋ�;�bv|bm]�1olou0b7b|b;vaՔķ�ѷ ƐƖĺƒ ƑƑĺѶ ƐƐĺƕ <0.001

�;7b1-Ѵ�1olrѴb1-|bomv�
o11�uubm]�bm�ru;]m-m1�bՔķ�ѷ

ƐƓĺƕ 14.1 ƐѵĺƐ 0.5

Parity status, %

��ѴѴbr-uo�v��ol;m ƕƖĺƕ ѶƐĺƒ ƕѵĺƐ 0.2

�ublbr-uo�v��ol;m 15.4 ƐƓĺѶ Ɛѵĺƕ ƏĺѶ

��Ѵ|br-uo�v��ol;m ƓĺƖ ƒĺѶ ƕĺƑ Əĺƕ

�u;�bo�v��	ķ�ѷaՔ ƐƕĺƑ ƐƕĺѶ Ɛѵĺƒ ƏĺѶ

�(ķ�ѷ ƓĺƖ ƓĺƖ 5.0 ƏĺƖ

��ķ�ѷ ƐƏĺƖ ƖĺƓ ƐƒĺƖ 0.11

�	�ķ�ѷ Ɠĺѵ 5.1 3.3 0.3

�;-m����-|�Ѵ-v|�&"ķ��;;hv�
Ő"	ő

ƒƕĺƏ�ŐƐĺѵő ƒƕĺƒ�ŐƐĺƓő ƒѵĺƔ�ŐƐĺѶő <0.001

�;-m��)ķ��o��Ő"	ő ƐĺƏƏ�ŐƏĺƐƓő ƏĺƖѵ�ŐƏĺƐƒő ƐĺƏƑ�ŐƏĺƐƓő <0.001

�-0ou�bm7�1|bomķ�ѷ

	bmoruov|om; ѵѶĺƔ Ō� Ō� Ō�

�;u�b1-Ѵ�ubr;mbm]�0-ѴѴoom 31.5 Ō� Ō� Ō�

Ultrasound and perinatal parameters

�;-m�=;|-Ѵ���ķ��o��Ő"	ő ƐĺƏƏ�ŐƏĺƏѵő ƏĺƖѶ�ŐƏĺƏƔő ƐĺƏѶ�ŐƏĺƏѵő <0.001

�;-m�&�Ŋ���ķ��o��Ő"	ő ƐĺƏƐ�ŐƏĺƑƔő ƐĺƏƔ�ŐƏĺƑѶő ƐĺƏƏ�ŐƏĺƑƒő ƏĺƏƒƕ

�;-m����Ŋ���ķ��o��Ő"	ő ƐĺƏƏ�ŐƏĺƑƓő ƐĺƏƑ�ŐƏĺƑƓő ƏĺƖƖ�ŐƏĺƑƓő ƏĺƐѵѵ

�;-m���!ķ��o��Ő"	ő ƐĺƏƕ�ŐƏĺƓƐő ƐĺƏѶ�ŐƏĺƓѶő ƐĺƏƕ�ŐƏĺƒѶő ƏĺѶƏѵ

OligohydramnioscՔķ�ѷ ѶĺƐ ƖĺƖ ƒĺƖ 0.013

�;-m����-|�bm7�1|bom�Ő"	ő ƒѶĺƏ�ŐƐĺƓő ƒѶĺƐ�ŐƐĺƓƓő ƒƕĺƖ�ŐƐĺƓő 0.114

�;7b-m��bv_or�v1ou;�Ő� !ő ƑĺƏ�ŐƑĺƏő ƑĺƏ�ŐƑĺƏő ƒĺƏ�ŐƑĺƏő ƏĺƔѵƐ

�;-m����-|�0bu|_�Ő"	ő ƒѶĺƐ�ŐƐĺƔő ƒѶĺƑ�ŐƐĺƔő ƒƕĺѶ�ŐƐĺƓő 0.005

�-Ѵ;�];m7;uķ�ѷ ƓѵĺƑ Ɠƕĺƒ ƓƒĺƖ 0.4

�00u;�b-|bomvĹ���ķ�-07olbm-Ѵ�1bu1�l=;u;m1;ĸ����ķ�0o7��l-vv�bm7;�ĸ��	ķ�1;v-u;-m�7;Ѵb�;u�ĸ���!ķ�
1;u;0uorѴ-1;m|-Ѵ�u-|boĸ���!ķ�1;u;0uorѴ-1;m|-Ѵ�u-|boĸ��)ķ�;v|bl-|;7�=;|-Ѵ��;b]_|ĸ���ķ�];v|-|bom-Ѵ�
-];ĸ��	�ķ�];v|-|bom-Ѵ�7b-0;|;v�l;ѴѴb|�vĸ�� !ķ�bm|;ut�-u|bѴ;�u-m];ĸ��(ķ�bm��b|uo�=;u|bѴb�-|bomĸ����ķ�
lb77Ѵ;�1;u;0u-Ѵ�-u|;u�ĸ��o�ķ�l�Ѵ|brѴ;�o=�|_;�l;7b-mĸ���ķ�ru;;1Ѵ-lrvb-ĸ���ķ�r�Ѵv-|bѴb|��bm7;�ĸ�"	ķ�
v|-m7-u7�7;�b-|bomĸ�&�ķ��l0bѴb1-Ѵ�-u|;u�ĸ�&"ķ��Ѵ|u-vo�m7ĺ
a	;=bm;7�-v�|_;�ru;v;m1;�o=�1_uomb1�_�r;u|;mvbomķ�|�r;���ou����7b-0;|;vķ�-�|obll�m;ķ�bm=Ѵ-ll-|ou�ķ�
1-u7b-1ķ�r�Ѵlom-u��ou�u;m-Ѵ�7bv;-v;vĺ
b	;=bm;7�-v�|_;�ru;v;m1;�o=�];v|-|bom-Ѵ�_�r;u|;mvbomķ�ru;;1Ѵ-lrvb-ķ�];v|-|bom-Ѵ�7b-0;|;v�l;ѴѴb|�v�
ou�bm|u-_;r-|b1�1_oѴ;v|-vbv�o=�ru;]m-m1�ĺ
c	;=bm;7�-v�l-�bl�l��;u|b1-Ѵ�ro1h;|�o=�-lmbo|b1�=Ѵ�b7�ƺƑ�1l�om��Ѵ|u-vo�m7ĺ

TA B L E  1Պ�;m;u-Ѵ�1_-u-1|;ubv|b1v�o=�|_;�
v|�7��ror�Ѵ-|bom
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o11�uu;m1;�o=�oѴb]o_�7u-lmbovķ�7;=bm;7�-v�l-�bl�l��;u|b1-Ѵ�ro1h;|�
o=� -lmbo|b1� =Ѵ�b7� ƺƑ� 1l� om� �Ѵ|u-vo�m7� ŐƖĺƖѷ� �vĺ� ƒĺƖѷĸ� p� Ʒ� ƏĺƏƐƒő�
Ő$-0Ѵ;�Ɛőĺ��om�;uv;Ѵ�ķ� |_;u;��-v�mo�7b==;u;m1;� bm� |_;�l;-m��bv_or�
v1ou;�ŐƑĺƏķ��vĺ�ƒĺƏĸ�p�Ʒ�ƏĺƔѵƏő�ou�];v|-|bom-Ѵ�-];�-|�����ŐƒѶĺƐ�Ƽ�ƐĺƓ�
�vĺ�ƒƕĺƖ�Ƽ�ƐĺƓĸ�p�Ʒ�ƏĺƐƐƓő�Ő$-0Ѵ;�Ɛőĺ�$_;u;��;u;�mo�1-v;v�o=��|;ubm;�
u�r|�u;�ou�bm|u-r-u|�l�=;|-Ѵ�7;-|_vĺ

$_;�bm1b7;m1;�o=��|;ubm;�|-1_�v�v|oѴ;�ŐƐƖĺƑѷ��vĺ�Ɣĺѵѷĸ�p�Ʒ�ƏĺƏƏƐő�
�-v� _b]_;u� bm� �ol;m� �m7;u]obm]� ���� �b|_� 7bmoruov|om;� |_-m� bm�
|_ov;��m7;u]obm]������b|_�l;1_-mb1-Ѵ�l;|_o7vĺ

�bh;�bv;ķ� |_;� bm1b7;m1;� o=� �	� ou� or;u-|b�;� 7;Ѵb�;u�� =ou� �!"�
ŐƑƔĺѵѷ��vĺ�ƐƕĺƑѷĸ�p�Ʒ�ƏĺƏƑƕőķ�1olrovb|;�-7�;uv;�m;om-|-Ѵ�o�|1ol;�
ŐƑѵĺƐѷ��vĺ�Ɛѵĺƕѷĸ�p�Ʒ�ƏĺƏƐƒő�-m7����&�-7lbvvbom�ŐƐѵĺƖѷ��vĺ�Ɣĺѵѷĸ�
p�ƺ�ƏĺƏƏƐő��-v�vb]mb=b1-m|Ѵ��_b]_;u� bm��ol;m��m7;u]obm]� �����b|_�
7bmoruov|om;�|_-m�bm�|_ov;��m7;u]obm]������b|_�l;1_-mb1-Ѵ�l;|_Ŋ
o7vķ��_;u;-v�mo�7b==;u;m1;��-v�=o�m7��_;m�1olr-ubm]��r]-u�v1ou;ķ�
m;om-|-Ѵ�r��-|�0bu|_�-m7�u;vrbu-|ou��7bv|u;vv�v�m7uol;�Ő$-0Ѵ;�Ƒőĺ

�|� Ѵo]bv|b1� u;]u;vvbom� -m-Ѵ�vbvķ� ���� �b|_� l;1_-mb1-Ѵ� l;|_o7v�
�-v� -vvo1b-|;7��b|_� -� vb]mb=b1-m|Ѵ�� Ѵo�;u� ubvh� o=� �|;ubm;� |-1_�v�vŊ
|oѴ;� Őo77v�u-|bo� Ő�!ő�ƏĺƑѵķ�ƖƔѷ�1om=b7;m1;� bm|;u�-Ѵ� Ő��ő�ƏĺƐƒŋ�ƏĺƔƓĸ�
p�ƺ�ƏĺƏƏƐőķ�1olrovb|;�bm|u-r-u|�l�o�|1ol;�Ő�!�ƏĺƕƑķ�ƖƔѷ����ƏĺƓѵŋ�
ƏĺѶƒĸ�p�Ʒ�ƏĺƏƏƑőķ��	ņor;u-|b�;�7;Ѵb�;u��=ou��!"�Ő�!�ƏĺѵƏķ�ƖƔѷ����
ƏĺƐѶŋ�ƏĺѵƖĸ� p� Ʒ� ƏĺƏƏƒőķ� -m7� -7�;uv;� m;om-|-Ѵ� o�|1ol;� Ő�!Ĺ� ƏĺѵƏķ�
ƖƔѷ����Əĺƒѵŋ�ƏĺƖƖķ�p�Ʒ�ƏĺƏƓѵő�1olr-u;7��b|_������b|_�7bmoruov|om;�
Ő$-0Ѵ;�ƒőĺ

bm-ѴѴ�ķ�|_;�bm1b7;m1;�o=��|;ubm;�|-1_�v�v|oѴ;��-v�Ѵo�;u�bm�ru;]Ŋ
m-m1b;v� �m7;u]obm]� �����b|_�l;1_-mb1-Ѵ�l;|_o7v� 1olr-u;7��b|_�
7bmoruov|om;�0o|_�bm�=;|�v;v��b|_����-m7ņou��)�u-|bo�ƺƒu7�1;m|bѴ;�

ŐƔĺƕѷ��vĺ�Ɛѵĺƕѷķ�p�Ʒ�ƏĺƏƐő�-m7�bm�|_ov;��b|_���ņ�)�ƺƐƏ|_�1;m|bѴ;ķ�
��ņ�)� 1uovvbm]� 1;m|bѴ;v� ƻƑ� t�-u|bѴ;v� om� ]uo�|_� 1;m|bѴ;v� -m7ņou�
��!�ƺƔ|_�1;m|bѴ;�ou�&�Ŋ����ƻƖƔ|_�1;m|bѴ;�v;r-u-|;Ѵ��ŐƔĺƖѷ��vĺ�ƑƐĺƐѷķ�
p�ƺ�ƏĺƏƏƐőĺ

ƓՊ |Պ	�"�&""���

$_;�=bm7bm]v�=uol�|_bv�v|�7��v_o�;7�|_-|�bm�ru;]m-m1b;v�-==;1|;7�0��
Ѵ-|;��!ķ������b|_�l;1_-mb1-Ѵ�l;|_o7v��-v�-vvo1b-|;7��b|_�-�Ѵo�;u�
ubvh� o=� �|;ubm;� |-1_�v�v|oѴ;ķ� �	� -m7� or;u-|b�;� 7;Ѵb�;u�� =ou� �!"�
1olr-u;7��b|_� |_ov;��m7;u]obm]� bm7�1|bom��b|_�7bmoruov|om;ĺ��=�
mo|;ķ������b|_�l;1_-mb1-Ѵ�l;|_o7v��-v�-Ѵvo�-vvo1b-|;7��b|_�-�Ѵo�;u�
bm1b7;m1;�o=�1olrovb|;�-7�;uv;�m;om-|-Ѵ�o�|1ol;�-m7�-7lbvvbom�|o�
���&ķ� u;]-u7Ѵ;vv� o=� r;ubm-|-Ѵ� =;|-Ѵ�	orrѴ;u� r-u-l;|;uvķ� |_�v� v�]Ŋ
];v|bm]�|_-|ķ�bm�ru;]m-m1b;v�1olrѴb1-|;7�0��blr-bu;7�rѴ-1;m|-Ѵ�=�m1Ŋ
|bom�-m7�1_uomb1�_�ro�;lb-ķ�|_;��v;�o=�ruov|-]Ѵ-m7bmv�l-��Ѵ;-7�|o�-�
_b]_;u�ubvh�o=�=;|-Ѵ�7;1olr;mv-|bomĺ

$o�|_;�0;v|�o=�o�u�hmo�Ѵ;7];ķ�|_bv�bv�|_;�Ѵ-u];v|�v|�7��1olr-uŊ
bm]�7b==;u;m|�|�r;v�o=�����bm�ru;]m-m1b;v�1olrѴb1-|;7�0��Ѵ-|;��!ĺ�
";�;u-Ѵ�v�v|;l-|b1�u;�b;�v�om������;u;�r�0Ѵbv_;7�u;1;m|Ѵ�ĺ���ƑƏƐѵ�
m;|�ouh�l;|-Ŋ�-m-Ѵ�vbv�1olr-u;7��-]bm-Ѵ�lbvoruov|oѴķ�7bmoruov|om;�
-m7�oѴ;�Ľv�1-|_;|;u�=ou�1;u�b1-Ѵ�ubr;mbm]�7�ubm]�����-m7�=o�m7�|_-|�
oѴ;�ŝv�1-|_;|;u��-v�-vvo1b-|;7��b|_�|_;�Ѵo�;v|�u-|;�o=��|;ubm;�_�Ŋ
r;uv|bl�Ѵ-|bom�-11olr-mb;7�0���!�1_-m];vķ�-Ѵ|_o�]_�|_;� Ѵo�;v|�
u-|;� o=� �	��-v� -1_b;�;7� �_;m� �vbm]� ou-Ѵ� lbvoruov|oѴĺ14� �mo|_;u�
ru;�bo�v� l;|-Ŋ�-m-Ѵ�vbv� ;�rѴou;7� |_;� ;==;1|b�;m;vv� -m7� v-=;|�� o=�

Overall sample 
(n�Ʒ�ƔƕƐő

	bmoruov|om;�
(n = 391)

Cervical ripening 
balloon (n = 180)

p 
valuebՔ

&|;ubm;�|-1_�v�v|oѴ;ķ�ѷ ƐƓĺƖ ƐƖĺƑ Ɣĺѵ 0.001

�;v-u;-m�7;Ѵb�;u�ņ
or;u-|b�;�7;Ѵb�;u��=ou�
�!"ķ�ѷ

ƑƑĺƖ ƑƔĺѵ ƐƕĺƑ ƏĺƏƑƕ

�olrovb|;�-7�;uv;�
m;om-|-Ѵ�o�|1ol;ķ�ѷaՔ

23.1 ƑѵĺƐ Ɛѵĺƕ 0.013

�;-m�m;om-|-Ѵ�
0bu|_�;b]_|�bm�]�Ő"	ő

ƑƓƐƏ�ŐƒƓƑő ƑƓƓƑ�ŐƒƓƑő ƑƒƓƏ�ŐƒƒƑő 0.001

�;7b-m�ƐŊ�lbm��r]-u�
v1ou;�Ő� !ő

ƖĺƏ�ŐƐĺƏő ƖĺƏ�ŐƐĺƏő ƖĺƏ�ŐƐĺƏő ƏĺƏƖ

�;7b-m�ƔŊ�lbm��r]-u�
v1ou;�Ő� !ő

ƐƏĺƏ�ŐƐĺƏő ƐƏĺƏ�ŐƐĺƏő ƐƏĺƏ�ŐƐĺƏő ƏĺƏѶ

�r]-u�v1ou;�ƺƕķ�ѷ 2.1 2.1 2.2 ƏĺƖ

�;-m�m;om-|-Ѵ�r��-|�
0bu|_�Ő"	ő

ƕĺƒ�ŐƏĺƏѶő ƕĺƒ�ŐƏĺƏѶő ƕĺƒ�ŐƏĺƏƖő ƏĺƖ

�0moul-Ѵ�m;om-|-Ѵ�r�ķ�ѷ ƐƏĺƖ 10.0 ƐƑĺѶ 0.3

!;vrbu-|ou��7bv|u;vvķ�ѷ 4.2 ƓĺƖ ƑĺѶ 0.2

���&�-7lbvvbomķ�ѷ 13.3 ƐѵĺƖ Ɣĺѵ <0.001

�00u;�b-|bomvĹ����ķ�0o7��l-vv�bm7;�ĸ�� !ķ�bm|;ut�-u|bѴ;�u-m];ĸ����&ķ�m;om-|-Ѵ�bm|;mvb�;�1-u;��mb|ĸ�
�!"ķ�momŊ�u;-vv�ubm]�=;|-Ѵ�v|-|�vĸ�"	ķ�v|-m7-u7�7;�b-|bomĺ
a�m1Ѵ�7bm]�Ɣ�lbm��r]-u�v1ou;�ƺƕķ��l0bѴb1-Ѵ�1ou7�r��ƺƕĺƐƔķ�m;om-|-Ѵ�u;vrbu-|ou��ou�m;�uoѴo]b1-Ѵ�
lou0b7b|�ĺ
b�_bŊ�vt�-u;�|;v|�-m7��u�vh-Ѵŋ�)-ѴѴbv�|;v|�=ou�1-|;]oub1-Ѵ�-m7�1om|bm�o�v��-ub-0Ѵ;vķ�u;vr;1|b�;Ѵ�ĺ

TA B L E  2Պ�ubl-u��-m7�v;1om7-u��
o�|1ol;v
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ruov|-]Ѵ-m7bmv��v;7�=ou�����-m7�=o�m7�|_-|�Ѵo��7ov;�o=�|b|u-|;7�ou-Ѵ�
lbvoruov|oѴ�voѴ�|bom�_-7�|_;�Ѵo�;v|�ruo0-0bѴb|��o=��	ķ��_;u;-v��-]Ŋ
bm-Ѵ�lbvoruov|oѴ�_-7� |_;�_b]_;v|�ruo0-0bѴb|��o=� -1_b;�bm]�-��-]bm-Ѵ�
7;Ѵb�;u���b|_bm�ƑƓ�_ĺ15��o�;�;uķ�m;b|_;u�o=�|_;v;�u;�b;�v�bm1Ѵ�7;7�
ou�v|u-|b=b;7�|_;bu�-m-Ѵ�vbvķ�1omvb7;ubm]�omѴ��ru;]m-m1b;v�1olrѴb1-|;7�

0��blr-bu;7�=;|-Ѵ�]uo�|_ķ�|_�v�l-hbm]�|_;bu�=bm7bm]v�mo|�;m|bu;Ѵ��-rŊ
rѴb1-0Ѵ;�|o�ru;]m-m1b;v�1olrѴb1-|;7�0��Ѵ-|;Ŋ�omv;|��!ĺ

$_;�Ѵ-u];�v-lrѴ;�vb�;�-m7�|_;�7-|-�1olbm]�=uol�-ѴѴ�u;=;uu-Ѵ�1;mŊ
|;uv�=ou�|_;�v�u�;bѴѴ-m1;�-m7�l-m-];l;m|�o=��!ķ�bm1Ѵ�vbom�o=�|u�;�
1-v;v�o=�Ѵ-|;��!�-v�7;=bm;7�0��|_;�	;Ѵr_b�1omv;mv�v�1ub|;ub-Ѷ and 

TA B L E  3Պ�o]bv|b1�u;]u;vvbom�ru;7b1|bm]�1olrovb|;�-7�;uv;�bm|u-r-u|�l�o�|1ol;aķ��|;ubm;�|-1_�v�v|oѴ;�ou�1;v-u;-m�v;1|bomņor;u-|b�;�
7;Ѵb�;u��=ou�momŊ�u;-vv�ubm]�=;|-Ѵ�v|-|�v�Ő�!"ő

Composite intrapartum outcome 
(n�Ʒ�ƐƔƑő &|;ubm;�|-1_�v�v|oѴ;�Őn�Ʒ�ѶƔő

Cesarean section/operative 
delivery for NRFS (n = 131)

(-ub-0Ѵ;v �!�ŐƖƔѷ���ő p value �!�ŐƖƔѷ���ő p value �!�ŐƖƔѷ���ő p value

�-|;um-Ѵ�-];aՔ

ƐŊ��;-u�bm1u;-v; ƐĺƏƓ�ŐƐĺƏƐŋ�ƐĺƏѶő 0.020 ƐĺƏѵ�ŐƐĺƏƐŋ�ƐĺƐƏő ƏĺƏƏѶ ƐĺƏƒ�ŐƏĺƖƖŋ�ƐĺƏƕő ƏĺƏƕ

�-|;um-Ѵ����ķ�ƐŊ��mb|�bm1u;-v; ƏĺƖƖ�ŐƏĺƖѵŋ�ƐĺƏƓő ƏĺƖ ƏĺƖѵ�ŐƏĺƖƐŋ�ƐĺƏƑő ƏĺƐƕ ƐĺƏƐ�ŐƏĺƖƕŋ�ƐĺƏѵő Əĺѵ

"loh;

�o Ɛ�Őu;=ĺ�1-|ĺő Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

Yes ƏĺƕƐ�ŐƏĺƒƔŋ�ƐĺƓƐő 0.3 ƏĺƐƖ�ŐƏĺƐƕŋ�ƐĺƓѵő 0.2 ƏĺѵƔ�ŐƏĺƒƏŋ�ƐĺƓƐő 0.3

�u;Ŋ�;�bv|bm]�1olou0b7b|b;v

�o Ɛ�Őu;=ĺ�1-|ĺő Ō� Ō� Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

Yes ƏĺƖƖ�ŐƏĺѵƐŋ�Ɛĺѵƒő ƏĺƖ Ō� Ō� ƏĺƖƐ�ŐƏĺƔƓŋ�ƐĺƔƓő Əĺƕ

�u;]m-m1��1olou0b7b|b;v

�o Ɛ�Őu;=ĺ�1-|ĺő Ō� Ō� Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

Yes ƑĺƏƑ�ŐƐĺƏƒŋ�ƒĺƖƔő ƏĺƏƒƖ Ō� Ō� ƑĺƖƓ�ŐƐĺƓƓŋ�ѵĺƏƑő 0.003

�-ub|��v|-|�v

��ѴѴbr-uo�v Ɛ�Őu;=ĺ�1-|ĺő Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

�ublbr-uo�vņl�Ѵ|br-uo�v ƏĺƔѵ�ŐƏĺƒƑŋ�ƏĺƖƕő 0.041 ƏĺѶƏ�ŐƏĺƓƏŋ�ƐĺƔѶő 0.5 ƏĺƒƔ�ŐƏĺƐѶŋ�ƏĺѵƖő 0.003

�-0ou�bm7�1|bom

	bmoruov|om; Ɛ�Őu;=ĺ�1-|ĺő Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

�;u�b1-Ѵ�ubr;mbm]�0-ѴѴoom ƏĺƕƑ�ŐƏĺƓѵŋ�ƏĺѶƒő 0.002 ƏĺƑѵ�ŐƏĺƏĺƐƒŋ�ƏĺƔƓő <0.001 ƏĺѵƏ�ŐƏĺƒѵŋ�ƏĺƖƖő ƏĺƏƓѵ

OligohydramniosbՔ

�o Ɛ�Őu;=ĺ�1-|ĺő Ō� Ō� Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

Yes ƐĺƒƖ�ŐƏĺƕƐŋ�ƑĺƕƓő 0.3 Ō� Ō� ƐĺƐƓ�ŐƏĺƔƔŋ�Ƒĺƒѵő Əĺƕ

�u;;1Ѵ-lrvb-

�o Ɛ�Őu;=ĺ�1-|ĺő Ō� Ō� Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

Yes ƏĺƓƔ�ŐƏĺƑƏŋ�ƐĺƏƐő 0.054 Ō� Ō� ƏĺƑƖ�ŐƏĺƐƑŋ�ĺƏĺƕƐő ƏĺƏƏƕ

�;v|-|bom-Ѵ�7b-0;|;v

�o Ɛ�Őu;=ĺ�1-|ĺő Ō� Ō� Ō� Ɛ�Őu;=ĺ�1-|ĺő Ō�

Yes ƐĺƐѵ�ŐƏĺƓƕŋ�ƑĺƖƏő ƏĺѶ Ō� Ō� ƏĺѶƒ�ŐƏĺƒƏŋ�ƑĺƑƕő Əĺƕ

;|-Ѵ�-07olbm-Ѵ�1bu1�l=;u;m1;ķ�
ƐŊ�ll�bm1u;-v;

ƏĺƖƖ�ŐƏĺƖƕŋ�ƐĺƏƏő ƏĺƏѵѶ ƏĺƖƖ�ŐƏĺƖѶŋ�ƐĺƏƐő 0.5 ƏĺƖѶ�ŐƏĺƖƕŋ�ƏĺƖƖő 0.014

��!ķ�ƐŊ��mb|�7;1u;-v; ƑĺƔƐ�ŐƐĺƒƐŋ�ƓĺѶƑő ƏĺƏƏѵ ƑĺѵƐ�ŐƐĺƐƕŋ�ƔĺѶƑő ƏĺƏƐƖ ƑĺƔƐ�ŐƐĺƑѵŋ�ƔĺƏƏő ƏĺƏƏƖ

�;v|-|bom-Ѵ�-];�-|�bm7�1|bomķ�
ƐŊ��;;h�bm1u;-v;

ƐĺƐƑ�ŐƏĺƖƔŋ�Ɛĺƒƒő ƏĺƐѶ ƐĺƐƕ�ŐƏĺƖƓŋ�ƐĺƓƔő ƏĺƐѵ ƐĺƐƑ�ŐƏĺƖƒŋ�ƐĺƒƓő 0.2

�bu|_�;b]_|ķ�ƐƏŊ�]�bm1u;-v; ƏĺƖƖ�ŐƏĺƖѶŋ�ƐĺƏƏő ƏĺƐѶ Ō� Ō� ƏĺƖƖ�ŐƏĺƖѶŋ�ƐĺƏƏő 0.2

�bv_or�v1ou;aՔ

ƐŊ��mb|�bm1u;-v; ƏĺѶƖ�ŐƏĺƕƖŋ�ƐĺƏƑő ƏĺƏƖ ƏĺѶƓ�ŐƏĺƕƐŋ�ƏĺƖƖő ƏĺƏƒѶ ƏĺѶƑ�ŐƏĺƕƐŋ�ƏĺƖƔő ƏĺƏƏѶ

Note: �m�-ѴѴ�lo7;Ѵvķ�l-|;um-Ѵ�-];�-m7�bm7�1|bom�lo7;��;u;�bm1Ѵ�7;7�-�ruboubĺ
�00u;�b-|bomvĹ���ķ�-07olbm-Ѵ�1bu1�l=;u;m1;ĸ����ķ�0o7��l-vv�bm7;�ĸ���ķ�1om=b7;m1;�bm|;u�-Ѵĸ���!ķ�1;u;0uorѴ-1;m|-Ѵ�u-|boĸ���ķ�];v|-|bom-Ѵ�-];ĸ��!ķ�
o77v�u-|boĸ�!;=ĺ�1-|ĺķ�u;=;u;m1;�1-|;]ou�ĺ
a�ѴѴ�lo7;Ѵv��;u;�u;r;-|;7�bm1Ѵ�7bm]�-];�-m7��bv_or�v1ou;�-v�1om|bm�o�v�ou�7b1_o|olb1��-ub-0Ѵ;vĺ
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