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above. Morever, a prediction of the delivering time 
is advantageous when the labour has to accelerate 
because of a possible abnormal fetal heart rate or a 
maternal cardiac disease52.

Additionally, many authors, including Yonetani et 
al33 and Ghi et al52 provided evidence suggesting that 
intrapartum ultrasound can estimate more accurately 
and with higher reproducibility the remaining time 
to delivery, compared to the digital vaginal examina-
tion, especially in nulliparous women. This is mainly 
due to the fact that the intrapartum ultrasound is not 
affected by the increasing caput succedaneum and 
deformity of the fetal skull, which are two variables 
that affects greatly the digital vaginal examination. 

Several ultrasound parameters and their capability 
for predicting the remaining time to delivery have 
been evaluated and they are presented in Table 1. 
Nevertheless, many articles in the existing literature 
argue that the most reliable measure in order to 
detect more accurately the time to delivery is AoP, 
which reflects the fetal head descent50-51. MLA is the 
factor that can predict the fetal head rotation. As far 
as the reproducibility is concerned, MLA and AoP had 
the highest values among the other ultrasound find-
ings which were studied by Yonetani et al33, with AoP 
recording a 0.87 intraclass correlation coefficients 
and MLA 0.82 for the same observer and 0.75 and 
0.27 for two observers, respectively.

Yonetani et al33 ran a clinical trial assessing the 
relationship between time to delivery, AoP and MLA 
in nulliparous and multiparous women. They found 
that these two ultrasound measures are significantly 
associated with the remaining time to delivery in 
both groups. More specifically, the time to delivery is 
shorten as the AoP is increasing and MLA is decreas-
ing. Speaking with numbers, for nulliparous women 
a AoP ≥ 160o was significantly (P<0.05) related with 
the time to delivery, as the 93% of the women with 
an AoP ≥ 160o delivered within 2 hours. Regarding 
MLA, nulliparous women with a measure of an MLA 
< 10o were 92% likely to deliver within 2 hours. For 
the multiparous women these numbers were for AoP 
≥ 150o (92% possibility for delivery within 2 hours) 
and MLA < 10o (90% possibility for delivery within 
2 hours - P<0.05).

Ghi et al52 in their study, came to an agreement 
with Yonetani et al and Brocera et al53 regarding the 
smaller AoP (P<0.001) and the shorter duration 
of labour. However, they did not find any relation 
with MLA. Conversely, they had also investigated PD 
(P=0.008), which was smaller and HSD (P<0.001), 
which was greater in early delivery. Early delivery 
was defined as delivery within 60 minutes starting 
from the active second stage of labour. Additionally, 
they assessed these four measures at the beginning 
of the active second stage (T1) and in 2 40-minute 

Table 1. Ultrasound parameters for remaining time to delivery predection.
UltrasoUnd Finding deFinition
Angle of progression (AoP) The angle between a line through the long axis of the pubic bone and a line from the 

anterior edge of the pubis to the leading edge of the fetal head in the maternal midsaggital 
position67,69

ΔAoP The difference between the AoP measured in a concractile and a non-concractile period69. 

Midline Angle (MLA) The angle between the fetal head midline and the anteroposterior axis of the maternal pelvis 
in a transverse section67

Progression Distance (PD) The distance between the infrapubic line and the lowest part of the fetal skull82

Head-Symphysis Distance ( HSD) The distance between the lowest edge of the symphysis pubis and the nearest point  
of the fetal skull along the infrapubic line83


