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Introduction
There are two paramount queries in the philosophy of labor: 

when and how to deliver. The answer to these questions is extremely 
hard. Besides, the pregnant woman is very anxious about her chances 
of having a vaginal delivery or a cesarean birth. We must consider 
other risk factors that may import a sudden modification in the 
course of labor with our aim to maintain maternal and fetal safety 
[1]. Previous researches showed that digital vaginal examination 
(DVE) might fail to identify fetal head position accurately. In these  
situations, ultrasound proved to be more effective [2], with a 
reduced error in the diagnosis of fetal head position and progression 
especially during labor [3].  Fetal head engagement is defined as  

 
the passage of the biparietal diameter from the pelvic inlet [4]. 
This commonly occurs in nulliparous women from gestational 
age 36 weeks, while most of them will present in labor with the 
head not engaged [5]. The role of intrapartum ultrasound was 
previously reported to be useful in certain circumstances such as 
before the use of instrumental delivery [6]. Intrapartum ultrasound 
was found to be more accurate with less discomfort than digital 
vaginal examination [2]. The current study aimed at comparing the 
accuracy of three methods of diagnosing fetal head engagement 
(digital vaginal examination, transabdominal ultrasound, and 
transvaginal ultrasound). 
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ARTICLE INFO Abstract

A successful vaginal birth is the art of obstetrics. Many concerns exist regarding 
this event that raises patients’ anxiety. The main concern is the possibility of 
having a successful vaginal delivery. Many methods are present to detect fetal head 
engagement, which plays a significant role in the event of vaginal birth. The digital 
vaginal examination was the first method to diagnose it. However, it has been stated 
that digital vaginal examination was painful, causing great distress to patients. This 
study aimed at evaluation of the accuracy of three different modalities in the diagnosis 
of fetal head engagement using transabdominal ultrasound, transperineal ultrasound, 
and digital vaginal examination. This was a cross-sectional analytical study carried out 
in the emergency and delivery ward of the obstetrics and gynecology department of 
Suez Canal university hospitals from January 2018 to June 2019. We recruited sixty-six 
nulliparous women and the examination was carried out while in the latent phase of 
labor. The mean age was 29.2 ± 1.5, and the gestational age had a median of 38 weeks. 

The fetal head engagement was diagnosed in 60 (90.0%) of patients using transvaginal 
digital examination. The fetal head engagement was documented in 55 patients only by 
transabdominal ultrasound, with a percent agreement of 91.7% and a p-value of 0.0001. 
Occipitoanterior position was recorded in 59/66 patients (89.4%). The head- perineum 
distance was reported to be 52.2 mm ± 6.1. The fetal head engagement was reported in 
56/66 (84.8 %) patients, with a percent agreement of 93.3 % and a p-value of 0.0001. 
A head – perineum distance of 60 mm had a sensitivity and specificity of 100% and 
91% in the prediction of fetal head engagement, respectively.  Transperineal ultrasound 
was more accurate to detect fetal head engagement. It also had a high sensitivity and 
specificity when using the head- perineum distance. 
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Patients and Methods
This was a cross-sectional analytical study. It was conducted 

in the labor and delivery ward of the obstetrics and gynecology 
department, Suez Canal university hospitals from January 2018 
to June 2019. Patients were recruited according to the following 
inclusion criteria: a) Age 18-35years old, b) Primigravida, c) 
Singleton fetus, d) Cephalic presentation, e) gestational age ≥ 37 
weeks, and f) in the latent phase of labor. Patients who refused 
to participate in the study or to continue with the study protocol 
were excluded. Eligible patients were subjected to the following: 
a) History taking, including personal data, menstrual history to 
confirm the gestational age, and symptoms of fetal head engagement 
(frequency of micturition, difficulty in walking, rectal tenesmus, 
lightening), b) Clinical examination included a general examination 
and abdominal examination.  On abdominal examination, fetal 
head engagement was documented when only two-fifths of the 
fetal head was palpable [7]. Alternatively, when the BPD of the 
fetus has descended through the pelvic inlet, the examining fingers 
cannot reach the lowermost part of the fetal head; as a result when 
pushed down over the abdomen the examining fingers slide over 
that portion of the fetal head proximal to the BPD and diverge. 
Conversely, if the fetal head is not engaged, the examining fingers 
can easily palpate the lower part of the fetal head and will converge 
(the fourth Leopold maneuver) [8] (Tables 2 & 3). 

Finally, a local examination was done with digital pelvic 
examination (assessment of pelvic capacity, confirm presentation, 
confirm position, detect engagement and station, detect degree of 
deflection). On transvaginal assessment, engagement of the fetal 
head was considered to have usually (but not always) occurred 
when the presenting part (typically the parietal bone) was 
positioned at maternal ischial spine station [9] (Table 4). 

Ultrasound Examination was Performed

Transabdominal Ultrasonography (TAS): Initially, the 
patient was placed in a sitting position and the level of the lumbar 
vertebrae L5 and S1 (sacral promontory) was demarcated (utilizing 
the posterior superior iliac spines and superior aspect of the 
median sacral crest) [10]. The woman was later placed in a supine 
position, to demarcate the pelvic inlet, and the transabdominal 
transducer was placed transversely above the symphysis pubis and 

directed cephalad towards the maternal sacral promontory. The 
sacral promontory, although not visible sonographically due to the 
presence of the fetal skull, is considered to be  positioned between 
L5 and S1, i.e. at the level marked previously [11]. Utilizing midline 
intracranial structures (cavum septum pellucidum, falx cerebri, and 
thalami), the level of the BPD was ascertained. When the BPD was 
located below the line extending between the superior aspect of 
the maternal symphysis pubis and the maternal sacral promontory 
(demarcating the pelvic inlet), the fetal head was considered to be 
engaged; conversely it was not engaged when the BPD was depicted 
at an angle above the pelvic inlet. 

Transperineal Ultrasonography (TPS): It was performed 
with the woman in a supine position and with an empty bladder. 
The shortest distance from the outer bony limit of the fetal skull to 
the skin surface of the perineum was measured in a transverse view, 
with the probe held over the ischial tuberosity with firm pressure, 
but without creating any discomfort to the woman. This distance 
was measured in all women. The midpoint of the pelvic canal is at 
the level of the ischial spine. The distance from the perineum to the 
ischial spine is 5 cm, according to the World Health Organization 
(WHO) stages of head descent. The fetal head–perineum distance 
was measured by transperineal ultrasound imaging as the shortest 
distance from the outer bony limit of the fetal skull to the skin 
surface of the perineum [12]. Both ultrasound methods were 
compared to findings obtained on vaginal palpation of the fetal 
head. Examiners were blinded to each other’s results.

Results
The mean age was 29.2 ± 1.5, and the gestational age had a 

median of 38 weeks. The fetal head engagement was diagnosed in 
60 (90.0%) of patients using transvaginal digital examination (Table 
1). Using trans-abdominal ultrasound, fetal head engagement was 
documented in 55 patients only, with a percent agreement of 91.7% 
and a p-value of 0.0001 (Table 2). Occipitoanterior position was 
recorded in 59/66 patients (89.4%) (Table 3). The perineal head 
distance was reported to be 52.2 mm ± 6.1 (Table 4). The fetal 
head engagement was reported in 56/66 (84.8 %) patients, with 
a percent agreement of 93.3 % and a p-value of 0.0001. A head 
– perineum distance of 60 mm had a sensitivity and specificity 
of 100% and 91% in the prediction of fetal head engagement, 
respectively (Tables 5 and 6).  

Table 1: Relation of engagement as detected by DVE to fetal head position and mode of delivery. 

Engaged n= 60 (90.9%) Not engaged n= 6 (9.1%) P -value

Fetal head position (DVE)
OA 57 (95%) 2 (33.3%)

0.0001
OP 3 (5%) 4 (66.7%)

Mode of delivery (DVE)
Vaginal delivery 52 (86.7%) 2 (33.3%)

0.0001
CS 8 (13.3%) 4 (66.7%)
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Table 2: Agreement between fetal head engagement as detected 
by DVE and TAS.

TAS
P-value

Engaged Not engaged Total

DVE Engaged 55 5 60

0.0001Not engaged 0 6 6

Total 55 11 66

Table 3: Relation of engagement as detected by TAS and head 
position and mode of delivery.

Engaged N=55 Not engaged 
N=11 P-value

Fetal position OA 53 6
0.0001

OP 2 5

Mode of delivery NVD 47 7
0.0001

 CS 8 4

Table 4: Perineum-fetal head distance as detected by transperineal 
ultrasound (TPS).

Perineum-fetal head distance (mm)
Range 34 – 67

Mean ± SD 52.2 ± 6.1

Head engagement
Engaged No (%) 56 (84.8 %)

Not engaged No (%) 10 (15.2 %)

Table 5: Cut-off, sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy of perineum-fetal head 
distance for the prediction of fetal head engagement.

Cut-off 60 mm

Sensitivity 100%

Specificity 91%

Positive predictive value 98%

Negative predictive value 100%

Accuracy 98.50%

Table 6: Agreement between fetal head engagement as detected 
by DVE and TPS.

TPS
Kappa 

test
 P

Engaged Not 
engaged Total

DVE Engaged 55 5 60 0.58 0.0001

Not engaged 1 5 6

Total 56 10 66

Discussion
We recruited nulliparous patients with a mean age of 

29.2 ± 1.5 and a median gestational age of 38 weeks. The fetal 
head engagement was diagnosed in 60 (90.0%) of patients 
using transvaginal digital examination. Using trans-abdominal 
ultrasound, fetal head engagement was documented in 55 patients 
only, with a percent agreement of 91.7% and a p-value of 0.0001. 
A slightly higher percentage was reported using transperineal 

ultrasound (56 patients, with a percent agreement of 93.3% and 
a p-value of 0.0001). This was higher than what was published in 
a previous study [2]. This could be attributed to the difference in 
the studied population as the study above recruited nulliparous 
women as well as multiparous ones while the current study 
recruited nulliparous women only. Occipitoanterior position was 
the predominant fetal head position occurring in 59/66 patients 
(89.4%). This was higher than what was reported by Akmal et al. 
(65.6%). This would be explained by performing digital vaginal 
examination by consultant level specialists in 17% of cases (n = 11) 
or by trainees with different years of experience in obstetrics and 
gynecology, with a resultant failure to identify fetal head position 
in 26.6% of cases [6]. “However; digital vaginal examination was 
performed by senior specialists only in this study.

The fetal head engagement was ascertained in 57/60 (95%), 
53/55 (96.4%) patients with an occiput anterior position using 
digital vaginal examination and trans-abdominal ultrasound, 
respectively. This was higher than previous study in which accurate 
determination of fetal head station was documented in 75% of 
patients. The accuracy increases in cases with occiput anterior 
position and when the head is below the level of the ischial spines 
[6]. The fetal head engagement was documented in 52/60 (86.7%), 
47/ 55 (85.5%) patients who delivered vaginally, using digital 
vaginal examination and trans-abdominal ultrasound respectively.  
Transperineal ultrasound was comfortable to perform and tolerable 
for the patients as reported previously [13]. The head- perineum 
distance was said to be 52.2 mm ± 6.1. The fetal head engagement 
was reported in 56/66 (84.8 %) patients, with a percent agreement 
of 93.3% and a p-value of 0.0001. A head – perineum distance of 
60 mm had a sensitivity and specificity of 100% and 91% in the 
prediction of fetal head engagement, respectively. This study 
compared the above mentioned three methods for fetal head 
engagement with the transperineal ultrasound reported to be more 
accurate. A more extensive meta-analysis needs to be conducted 
to draw reliable recommendations from the previous studies. 
Obstetricians should be trained on performing transperineal 
ultrasound to determine fetal head position and engagement 
especially when the bony landmarks are obscured. The recruitment 
of multiparous women should be recommended with further sub-
analysis of the accuracy of these modalities with different parities.    

Conclusion
Transperineal ultrasound was more accurate to detect fetal 

head engagement. It also had high sensitivity and specificity when 
using the head- perineum distance.
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