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Abstract 

Objectives:  Exact knowledge of fetal station and position is of paramount importance for 

reliable surveillance of labor progress and a prerequisite for safe operative vaginal 

procedures. Detailed clinical assessments are thoroughly described in old textbooks, but 

almost forgotten in contemporary obstetrics. Ultrasound is suggested as an objective 

diagnostic tool in active labor. Several publications have demonstrated a low correlation 

between ultrasound and clinical assessment of fetal head station and position, but the methods 

of clinical assessment in these studies are poorly described.  We wanted to explore if a quality 

clinical assessment could perform better than clinical assessment in previous publications, by 

analysing the correlation between a structured method of clinical assessment and intrapartum 

ultrasound. 

Methods: In all, 100 laboring women with cervical dilatation ≥7 cm were included in a 

prospective cohort study at Oslo University Hospital from October to December 2016. The 

study design was cross sectional. Clinical examinations were performed by one special 

educated consultant (JKI), and transabdominal and transperineal ultrasound clips were 

recorded and examined by a blinded expert in intrapartum ultrasound (TME). Fetal position 

was classified as a clock face with 12 units (hourly divisions) and thereafter categorized as 

occiput anterior (OA), left occiput transverse (LOT), occiput posterior (OP) and right occiput 

transverse (ROT) positions. Fetal station was categorized clinically from -5 to + 5 and 

measured with ultrasound as angle of progression (AoP) and head-perineum distance (HPD). 

AoP is the angle between a longitudinal line through the symphysis and a tangent to the head 

contour. HPD is the shortest distance between the fetal skull and the perineum.  

Results:  Eight women were excluded due to strong contractions between clinical 

assessments and ultrasound measurements, fetal distress or incomplete examinations. Fetal 

position assessed by ultrasound and clinical examination agreed exactly in 48/92 (52%) cases, 



 
 

within one unit (hour) in 87/92 (95%) of cases and within two units in 90/92 (98%) of cases. 

It differed by three units in one case and by five units in one case. The agreement categorized 

into OA, LOT, OP and ROT was good (Cohen’s kappa 0.72; 95% CI 0.61-0.84). For station, 

the agreement was very good for both head-perineum distance (Pearson correlation 

coefficient r=0.86; 95% CI 0.80-0.91) and angle of progression (r=0.77; 95% CI to 0.67–

0.84). The correlation between HPD and AoP was good (r =0.76; 95% CI 0.65-0.84). 

Conclusion: We found very good correlations between structured clinical assessments and 

ultrasound examinations, suggesting that an objective quality in clinical examinations is 

possible to achieve. More focus on clinical skills training may improve accuracy for 

clinicians.  

 
 

  



 
 

Introduction 

Accurately assessing fetal head position and station are widely accepted prerequisites for 

assessing progress of labor and safe operative vaginal deliveries. This is traditionally done by 

manual clinical examinations.  However, comparative studies have found low accuracy in 

simulator studies and low correlation with ultrasound examinations. Error rates of 20% to 

60% for position [1-5] and more than 30% for station [6] are published. When compared, 

senior doctors performed only marginally better than junior doctors [6]. However, older 

studies found inter-observer agreement for clinical assessment of station to be much higher 

with almost 90% agreement [7]. It has been suggested that modern teaching methods for 

clinical examinations are not adequate [8]. 

Ultrasound has yielded more consistent results in recent studies, and some argue that it 

should be the method of choice, foregoing clinical assessment [9]. The clinical assessment 

yields important additional information, such as degree of flexion and asynclitism, which may 

be difficult to assess with ultrasound. Ultrasound is not a gold standard, and information can 

be lost or misinterpreted. A large randomised controlled trial found that ultrasound 

examinations prior to operative vaginal delivery were more precise than clinical assessments, 

but no difference in maternal and fetal outcomes were found. This study concluded that an 

imaging approach alone will not reduce morbidity, and that a more integrated skills-based 

approach is necessary [10].  

    Previous studies exploring the correlation between ultrasound and clinical 

assessment have not provided a thorough description of the method of clinical assessment 

used. Few clinicians receive any formal training in clinical assessment of the fetal head in 

labor. We have developed a method of structured manual assessment as part of a larger 

training program in practical obstetrics. We wanted to explore if this structured clinical 

assessment performed better than clinical assessment in previous publications, by analysing 



 
 

the correlation between this structured method of clinical assessment and intrapartum 

ultrasound.  

Materials and methods 

We conducted a prospective cohort study at Oslo University Hospital from October to 

December 2016. The hospital has 7 300 births yearly, and is a tertiary referral hospital. The 

study design was cross sectional. Women in active labor and singleton pregnancy, cephalic 

presentation and ≥7 cm cervical dilatation were included. Exclusion criteria were precipitous 

labor, fetal distress or obvious labor progress between manual and ultrasound examinations. 

The regional ethics committee (REK 2016/437) and the local personal data officer (PVO 

2016/6668) approved the study. Women were informed about the study at admission to the 

labor ward and written consent was obtained from all participants at inclusion. 

Structured clinical examinations 

A consultant (JKI) with more than ten years’ experience in obstetrics performed all clinical 

examinations in the study. Women were included as consecutive cases when the consultant 

was on call, and each woman was only examined once. The structured manual assessment 

started with abdominal examination, using Leopold’s manoeuvres to assess lie, position of the 

fetal back, attitude and level of engagement, given by fifths of the head palpable above the 

symphysis.  

 Thereafter, a vaginal examination was performed. Station was assessed using the 

ischial spine (station 0) as the first reference.  The ischial spine was first identified, and the 

perceived station was then checked against the other anatomical landmarks of the pelvis, 

namely the ramus tuber ischiadicum (station +3), the sphincter ani muscle (station +4) and the 

symphysis pubis. At station 0 two fingers only barely fit behind the symphysis. Clinically, 

station was given by the 1988 ACOG definition, with five stations above (-5) and below (+5) 

the level of the spine (0 station) [11].  



 
 

 Position was assessed by identifying the sagittal suture, which was followed 

posteriorly until a fontanel was identified. The fontanel was identified by searching for the 

frontal suture of the anterior fontanel or lack thereof (posterior fontanel). The sagittal suture 

was then followed anteriorly, to search for the contralateral fontanel. Both fontanels were 

always identified, to avoid diagnostic errors and assess flexion. The circumference of the head 

was then swiped, to search for other landmarks as ears, eyes and nose. Position was classified 

as a clock face with 12 units (hourly divisions). All manual findings were thoroughly noted 

before scanning commenced. 

Ultrasound examinations 

A transabdominal and a transperineal ultrasound scan were recorded by the same examiner 

immediately after the clinical examination, but without performing any measurements. The 

ultrasound examinations were stored as video clips and transferred to a blinded, experienced 

ultrasound examiner (TME) not involved in the clinical examinations. Three Voluson S8 

devices (GE Medical Systems, Zipf, Austria) with 3.5–7.5-MHz 2D curved multifrequency 

transabdominal transducers were used. Fetal head and spine position were first assessed from 

the transabdominal recording. Thereafter, angle of progression (AoP), head perineum distance 

(HPD) and fetal position were assessed by a transperineal scan as described previously [12-

15]. AoP was measured in the sagittal plane as the angle between the longitudinal axis 

through the symphysis and the tangent to the head contour [12]. HPD was measured in the 

axial plane related to the mother (transverse transperineal scanning) as the shortest distance 

between the outer bony limit of the fetal skull and the perineum [14, 15]. The transducer was 

placed in the posterior fourchette and the soft tissue was compressed against the pubic bone 

until it was not possible to come closer.  

Fetal head position was assessed both from the transabdominal and transperineal 

scanning, and the transperineal approach preferred whenever possible. Position was classified 



 
 

in the same way as the clinical examinations as a clock face with 12 units (hourly divisions) 

and thereafter categorized in accordance with a study by Akmal et al. with positions ≥10 and 

≤2 categorized as occiput anterior (OA), 3 as left occiput transverse (LOT), ≥4 and ≤ 8 as 

occiput posterior (OP) and 9 as right occiput transverse (ROT) [16]. The same categorization 

was used in the manual examinations when the two methods were compared. 

Statistical analyses 

Categorical variables were compared with chi square test and unweighted Cohen’s kappa. 

Distribution of continuous variables was tested with Kolomogorov-Smirnov test and 

normality plots. Correlations were tested with linear regression and Pearson correlation 

coefficient (r). Data were analysed with the statistical software package SPSS statistics 

version 25.0 (IBM SPSS, Armonk, NY, IMB Corp, USA) and with Vassar Stats 

(http://vassarstats.net). P <0.05 was considered significant. 

Results 

In all, 100 women were included. Three were excluded due to strong contractions with 

obvious progression between the manual assessment and the ultrasound examination, three 

were excluded due to fetal distress, and two examinations were incomplete (one due to patient 

discomfort and one due to a conflicting emergency in the ward). The final study population 

comprised 92 women. The characteristics of the study population are presented in Table 1.  

Fetal position assessed by ultrasound and clinical examination agreed exactly in 48/92 

(52%) cases, within one unit (hour) in 87/92 (95%) of cases and within two units in 90/92 

(98%) of cases. It differed by three units in one case and by five units in one case. The 

agreement categorized into OA, LOT, OP and ROT was good (Cohen’s kappa 0.72; 95% CI 

0.61-0.84). Details are shown in Table 2.   

Fetal stations measured with HPD and AoP were normally distributed. The association 

between HPD measurements and fetal station assessed with clinical examination is shown in 



 
 

Figure 1. The regression equation was y=32 – 4.8x showing that one step change in manually 

assessed station corresponded to around five mm change in HPD. The correlation was very 

good r=0.86 (95% CI 0.80 to 0.91). Mean HPD for station -3 to +3 was 48mm, 40mm, 37mm, 

32 mm, 27 mm, 23mm and 16 mm, respectively. We had no cases with -5, -4, +4 or +5 

included. 

The association between AoP measurements and fetal station examined clinically is 

shown in Figure 2. The regression equation was y=113 + 6.5x showing that one step change 

in manually assessed station corresponded to 6.5 mm change in AoP. The correlation was 

good r=0.77 (95% CI to 0.67 – 0.84). Mean AoP for station -3 to +3 was 93 degrees, 97 

degrees, 109 degrees, 110 degrees, 119 degrees, 127 degrees and 132 degrees, respectively. 

The correlation between HPD and AoP was good (r =0.76; 95% CI 0.65-0.84) and illustrated 

in Figure 3. 

Discussion 
 
We found a very good correlation between structured clinical examinations and ultrasound 

measurements. In previous studies, the agreement between clinical assessments and 

ultrasound measurements was low[1-6, 9, 10]. We found considerably higher agreement.  

We believe our study, in line with previous publications, demonstrates that structured manual 

assessment has an objective quality that can be acquired to a high level of accuracy [7]. 

Evidence supports the fact that simulation training increases other practical skills [17, 18], yet 

to our knowledge, few if any residency programs have made simulation training in manual 

assessment in labor a compulsory part of their program.  

A strength of our study is that the analysis and measurements of the ultrasound 

examinations was done by an external obstetrician uninvolved in the clinical examination. It 

may be a limitation that only one consultant performed all clinical examinations, but we 

intended to compare only one high qualified clinical examiner and one ultrasound expert to 



 
 

avoid inter-observer variation. The consultant was probably not representative of her cohort 

as she currently teaches simulation-based structured manual assessment, but her level of 

accuracy demonstrates that the structured method of manual assessment has an objective 

quality that makes it possible to teach. Another limitation is that the clinical consultant also 

performed the ultrasound acquisitions, but we wanted the interval between clinical 

examinations and ultrasound recordings to be as short as possible. Clinical findings were 

noted before the scan, and the consultant did not perform any measurements on the video 

clips. Some variation in examined head station may be partly due to progression of labor 

because a contraction sometimes occurred before the scanning was performed.   

The international society of ultrasound in obstetrics and gynecology (ISUOG) 

recommends the use of ultrasound in labor and has published guidelines for ultrasound use 

[19]. The repeatability in ultrasound measurements is presented in previous studies and found 

to be good, but still some variations were found [20, 21]. We found good correlation between 

HPD measurements and AoP measurements as also found previously [22]. However, 

ultrasound has also limitations and cannot be considered a gold standard. Accuracy depends 

on training and equipment [20]. Classifying position as “four o’clock or five o’clock” is 

subjective if the position seems to be in the middle, partly explaining variation between 

ultrasound and manual examinations. Although we strived to keep the interval between 

examinations as short as possible, contractions sometimes occurred, and some progression in 

labor may have happened, especially at low stations. The regression equation shows that HPD 

changes around five mm for each step in manually assessed station, but the correlation is 

probably not linear because the birth canal is curved. The corresponding changes in HPD are 

probably larger at high and low stations than at mid stations due to the shape of the birth 

canal.  



 
 

In our opinion, clinical examination and ultrasound complete each other. Relying 

solely on ultrasound as some suggest [9] would lower quality, as described in a recent RCT 

[10]. As the authors concluded: “one potential explanation is that ultrasound enhanced the 

diagnosis of fetal malpositions, but not the operator's ability to deal with it.” This is the crux. 

A deep understanding of the mechanics of labor is necessary to translate diagnostic findings 

into practical solutions. If nobody trains new doctors in basic skills, the skills will die out. 

Exact knowledge of position and station is of paramount importance before 

performing an operative vaginal delivery or manual rotation [14, 23-25]. We investigated 

results for fetal head station and position as these factors are most widely studied, however 

the clinical examination has other qualities that are difficult to reproduce with ultrasound [8]. 

To select the best instrument and place it accurately and safely on the fetal skull, the clinician 

needs to assess not only position and station of the fetal head, but also the asynclitism, degree 

of flexion, caput succedaneum and moulding. No one should apply an operative instrument on 

a fetal skull they have yet to touch.  A recent systematic review claimed that moulding is of 

uncertain importance in “contemporary practice” [9], but we argue that knowing the pitfalls 

when assessing station is of the utmost importance, as described in textbooks and older 

publications [26-28]. Severe fetal head moulding may cause misdiagnosis when assessing 

station vaginally or with ultrasound only, as the leading bony part is the reference point. The 

leading bony part may present below station 0, whereas the largest diameter of the fetal head 

is still above the pelvic brim; i.e. in reality high station. In our study, fetal station assessed by 

clinical examination was based on the combination of abdominal and vaginal clinical findings 

as thoroughly described in older textbooks [27, 28]. This will reduce the risk of misdiagnosing 

high station because of moulding. 

If by “contemporary practice” we mean “lack of proficiency”, the response should not 

be to abandon all hope, but to improve our teaching. A tactile discipline requires tactile skills. 



 
 

We believe that a structured manual assessment and knowledge of the mechanics of labor, 

combined with ultrasound in difficult cases, provides a safer frame for both patients and 

physicians. From this starting point, a rekindling of the art of operative vaginal delivery can 

begin. 
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Table 1   Characteristics of the study population  
 
 n=92 

Median (range) or n (%) 

Maternal characteristics    

  Maternal age (years) 32 (20-45)  

  Nulliparous women 61 (66)  

  Pre-pregnant BMI  22.5 (18-35)  

  Cervical dilatation (cm) 8 (7-10)  

Labour characteristics    

  Induction of labour 25 (27)  

  Epidural analgesia 64 (69)  

  Oxytocin augmentation 63 (68)  

  Cesarean section 5 (5.4)  

  Operative vaginal delivery 25 (27)  

Characteristics of the newborn    

  Birthweight (g) 3598 (2680-4390)  
BMI, body mass index 

 

Table 2   Fetal head position classified with clinical examinations and with ultrasound  
 

  Clinical examiations 
  OA LOT OP ROT 
 
Ultrasound 
examination 

OA 38 3 0 1 
LOT 3 1 2 0 
OP 0 3 37 0 
ROT 2 0 1 1 

OA, occiput anterior; LOT, left occiput transverse; 
OP, occiput posterior; ROT, right occiput transverse 
 



 
 

 

Figure	1.	Association	between	clinical	examined	station	and	head-perineum	distance.	 

 

 
 
 

Figure	2.	Association	between	clinical	examined	station	and	angle	of	progression.	 

 
 
 



 
 

 
 

Figure	3.	Correlation	between	head-perineum	distance	and	angle	of	progression.	 

 


