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orbits were above the pubis, and sinciput presentation was 
inferred. Head deflexion was diagnosed more accurately 
with ultrasound than clinically and always required a cesar-
ean section versus 36% of cases with OP flexed presentation 
( p  = 0.0052).  Conclusions:  Fetuses with abnormal labor and 
OP rotation had deflexed presentations in 14% of cases and 
were never delivered vaginally. Sonography was far more 
accurate than the digital examination. 

 © 2017 S. Karger AG, Basel 

 Introduction 

 The introduction of intrapartum sonography has re-
kindled the interest of researchers in the mechanics of 
labor. In particular, several recent studies have addressed 
the most common malposition, the occipitoposterior 
(OP) presentation  [1–6] . Allowing a precise prospective 
diagnosis, ultrasound has offered the opportunity to per-
form prospective studies with the aim to improve the 
management of these cases  [3–5] . Like others, we have 
previously described the sonographic finding of the fetal 
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 Abstract 

  Objective:  To evaluate the ability of intrapartum ultrasound 
to differentiate occipitoposterior (OP) rotation with normal 
flexion of the head from deflexion, to compare the accuracy 
of ultrasound with the digital examination, and to assess the 
outcome of labor according to the type of presentation.  Pa-

tients and Methods:  A retrospective study of patients with 
abnormal labor because of either prolongation and/or ab-
normal cardiotocography and OP rotation who underwent 
intrapartum sonography.  Results:  Normal flexion was in-
ferred in 36/42 cases by a longitudinal sonographic view of 
the fetal face demonstrating the chin approaching the 
chest. In the remaining 6, deflexion was diagnosed by visu-
alizing the chin separate and distant from the chest. In 3 of 
these cases, the orbits were at the same level of the pubis 
suggesting brow presentation. In the remaining 3 cases, the 
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orbits oriented upward in a transverse view of the ma-
ternal abdomen as the hallmark of OP presentation  [2, 
4–10] , a variety of the vertex presentation that may ob-
struct labor but is compatible with spontaneous vaginal 
delivery in a substantial proportion of cases  [11, 12] . OP 
rotation may also occur with deflexed presentations, 
such as sinciput and brow, that are known to interfere to 
a greater extent with the descent of the fetal head  [13–
15] .

  The aim of our study was to evaluate the ability of in-
trapartum ultrasound to differentiate true OP presenta-
tion, in which the head is normally flexed, from OP de-
flexed presentations, to compare the accuracy of ultra-
sound with the digital examination, and to assess the 
outcome of labor according to the type of presentation.

  Patients and Methods 

 We conducted a retrospective study of patients that were deliv-
ered in our hospital in the years 2011–2015 and were seen con-
secutively by two authors (F.B., G.P.) in advanced labor (cervical 
dilatation  ≥ 8 cm or in the second stage) because of prolonged labor 
 [16]  or abnormal cardiotocography  [17]  and in which OP rotation 
was identified sonographically. In each case, a digital exam was 
initially performed as usual, followed by an ultrasound examina-
tion that was conducted with a slight modification of the original 
approach we have previously described  [18] : (1) the orbits were 
demonstrated in a transverse suprapubic scan; (2) a sagittal view 
of the face and neck was then obtained; (3) a transperineal scan was 

eventually performed to visualize the presenting part of the fetal 
head ( Fig. 1 ). No attempts were made at rotating manually the fe-
tal head, and patients were managed expectantly. When an opera-
tive delivery was indicated  [19] , vacuum was performed only if the 
fetal station was  ≥ +1 cm and there was no evidence of deflexion 
 [20] . Otherwise, a cesarean section was performed, and the head 
was delivered first if it could be easily reached. If difficulties were 
encountered because of either low station or inability to overcome 
the extension of the head, a reverse breech extraction was per-
formed  [21–26] .

  The relevant clinical data were collected and analyzed. The 
Mann-Whitney test and the Fisher exact test were used to compare 
continuous and categorical variables, respectively.

  The local Ethics Committee approved the study protocol, and 
informed consent was obtained from each eligible patient. The 
study protocol conforms to the ethical guidelines of the “World 
Medical Association Declaration of Helsinki – Ethical Principles 
for Medical Research Involving Human Subjects” adopted by the 
18th WMA General Assembly, Helsinki, Finland, June 1964, and 
amended by the 59th WMA General Assembly, Seoul, South Ko-
rea, October 2008.

  Results 

 A total of 42 patients with OP rotation and abnormal 
labor were retrieved for the analysis. The clinical data are 
summarized in  Table 1 . In 36 cases, normal flexion of the 
head was inferred by the longitudinal sonographic view 
of the face demonstrating the chin approaching the chest 
( Fig. 1 ). In the remaining 6 cases, deflexion was inferred 

 Table 1.  Maternal, obstetric, and newborn characteristics stratified by type of presentation

All cases Normal flexion Deflexion p

Cases 42 36 6 –
Parity ≥1 10 (24%) 10 (28%) 0 0.3076c

Gestational age, weeks 40 (2.3)a 40.3 (2.2)a 40 (2.9)a 0.3441d

Birth weight, g 3,490 (520)a 3,590 (497)a 3,130 (322)a 0.0016d

Induction of labor 22 (52%) 20 (55%) 2 (33%) 0.4004c

Epidural analgesia 24 (57%) 21 (58%) 3 (50%) 1.000c

Ultrasound scan performed because of prolonged labor 27 (64%) 23 (63%) 3 (50%) 0.6580c

Ultrasound scan performed because of abnormal 
cardiotocography 15 (36%) 13 (37%) 3 (50%) 0.6580c

Cervical dilatation at the time of ultrasound scan, cm 10 (8–10)b 10 (8–10)b 10 (8–10)b 0.5148d

Second stage at the time of ultrasound scan 18/46 (39%) 16/36 (44%) 2/6 (33%) 0.6852c

Station at the time of ultrasound scan, cm 0 (–2 to +1)b 0 (–2 to +1)b –1 (–2 to 0)b 0.0738d

Spontaneous vaginal delivery 12 (29%) 12 (33%) 0 0.1589c

Vacuum 11 (26%) 11 (31%) 0 0.1724c

Cesarean delivery 19 (45%) 13 (36%) 6 (100%) 0.0052c

Umbilical artery pH <7.20 9 (21%) 9 (25%) 0 0.3120c

 a Median (interquartile range); b median (range); c Fisher exact test, two-tailed p; d Mann-Whitney test.
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by visualizing the chin separate and distant from the 
chest. The deflexion of the head typically facilitated the 
visualization of the anterior curvature of the cervical 
spine ( Fig. 2  and  3 ). The transperineal view was also help-
ful because in 3 cases, it demonstrated the presence of the 
orbits at the same level as the pubic symphysis, suggest-
ing a brow presentation (see online suppl. video, www.
karger.com/doi/10.1159/000457124)  [27]  ( Fig. 2 ). In the 

remaining 3 cases, the orbits were seen only above the 
level of the pubic symphysis, and this suggested a sinciput 
presentation ( Fig. 3 ). The digital examination performed 
prior to the ultrasound examination always failed to di-
agnose deflexion with certainty, although in 2 cases, a sus-
picion was arisen. Once aware of the sonographic findings, 
the operators performed a second digital examination 
and successfully identified findings that had been missed 

a b
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Pubis

a b c

  Fig. 1.  Occipitoposterior presentation (normal head flexion). Up-
per left panel: graphic representation of the findings useful for the 
diagnosis with palpation; the small fontanel and the occipital bone 
are found in the posterior pelvis. Upper right panel: technique of 
intrapartum sonography: the transducer is initially positioned on 
the lower maternal abdomen in a transverse plane ( a ) to demon-
strate the orbits; it is then aligned with the fetal nose and rotated 
90 degrees to demonstrate the fetal profile ( b ); eventually, it is po-
sitioned below the pubis at the level of the labia ( c ). Bottom panel: 

sonograms corresponding to the three scanning planes demon-
strated in the upper right panel.  a  The orbits oriented upwards 
indicate that the occiput is posterior.  b  Normal flexion of the fetal 
head is inferred by the sagittal view, demonstrating that the chin 
points downward towards the fetal chest; the cervical spine is not 
seen because of the shadowing from the facial bones.  c  In the trans-
perineal scan, the fetal orbits are not visible because they are above 
the pubic symphysis. 
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initially (the fetal brow in the superior contour of the head 
in cases with brow presentation, the large fontanel in the 
center of the pelvis in cases with sinciput presentation) in 
4/6 cases with deflexion. Of the 36 cases with normal flex-
ion, 10 rotated anteriorly and were always delivered vag-
inally (spontaneously in 9, with a vacuum extraction in 
1). Of the remaining 26 cases with persistent OP, 4 had a 
spontaneous vaginal delivery, 9 underwent a successful 
vacuum extraction, and 13 a cesarean section. All cases 
with deflexion were delivered with a cesarean section, 
compared with 36% of those with normal flexion ( p  = 
0.0052). A reverse breech extraction was performed in 3/6 

cases with deflexion versus 1/13 cases with normal flexion 
( p  = 0.07).

  The diagnosis of deflexion was always confirmed at the 
time of the cesarean section. In 2 of 3 cases with brow pre-
sentation, the diagnosis was further attested by the typical 
position of the caput upon examination of the neonate. 
Fetuses with normal flexion were significantly larger than 
those with deflexion. A mild acidemia (pH <7.20) was di-
agnosed at birth in 9 cases, but no infant of our series was 
transferred to the neonatal unit, and all were eventually 
discharged in good health. 
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  Fig. 2.  Brow presentation with posterior occiput. Upper left panel: 
graphic representation of the findings useful for the diagnosis with 
palpation; the bregmatic fontanel and the fetal brow can be reached 
in the anterior pelvis. Upper right panel: the sonographic approach 
is the same as the one described in  Figure 1 : the transducer is po-
sitioned in the transverse and longitudinal planes of the lower ma-
ternal abdomen ( a ,  b ) and below the pubis ( c ). Bottom panel: so-

nograms corresponding to the three scanning planes demonstrat-
ed in the upper right panel.  a  The fetal orbits oriented upwards 
indicate that the occiput is posterior.  b  Deflexion of the fetal head 
is inferred by the sagittal view: the chin is distant from the fetal 
chest and the cervical spine is markedly extended.  c  In the trans-
perineal scan, brow presentation is inferred by the visualization of 
the fetal orbits at the same level of the pubis. 
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  Fig. 3.  Sinciput presentation with posterior occiput. Upper left 
panel: graphic representation of the findings useful for the diagno-
sis with palpation; both fontanels can be reached and the breg-
matic one is in the anterior pelvis. Upper right panel: the sono-
graphic approach is the same as the one described in  Figure 1 : the 
transducer is positioned in the transverse and longitudinal planes 

of the lower maternal abdomen ( a ,  b ) and below the pubis ( c ). Bot-
tom panel: sonograms corresponding to the three scanning planes 
demonstrated in the upper right panel.  a  The fetal orbits.  b  Deflex-
ion of the fetal head is inferred by the sagittal view: the chin is dis-
tant from the fetal chest and the cervical spine is extended.  c  In the 
transperineal scan, the fetal orbits are not visible. 

 Table 2. Sonographic findings useful for the differential diagnosis of fetuses with sonographic diagnosis of occipitoposterior rotation

Suprapubic longitudinal scan Transperineal scan

Occipitoposterior presentation 
(normal flexion) Chin tucked into chest Orbits above pubic symphysis

Sinciput presentation Chin separate from chest, cervical spine extended Orbits above pubic symphysis
Brow presentation Chin separate from chest, cervical spine extended Orbits at the same level or below pubic symphysis
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 Discussion 

 Principal Findings 
 We have found that in 14% of patients with abnormal 

labor and OP rotation, the fetuses have deflexed presenta-
tions. Sonographic diagnosis is feasible, and the most use-
ful finding is the demonstration in a sagittal view of the 
fetal head that the chin is separated from the chest and the 
cervical spine is curved anteriorly. We have recently de-
scribed the diagnosis of deflexion of the head in fetuses 
with anterior occiput by measuring the angle between the 
spine and the occiput  [28] . With OP rotation, the diagno-
sis is, however, straightforward on a purely qualitative ba-
sis ( Fig. 1–3 ). A transperineal scan is also helpful, as visu-
alization of the orbits at the same level or below the ma-
ternal pubis indicates a brow presentation  [27]  ( Table 2 ). 
Ultrasound performed far better than the clinical assess-
ment. We only suspected the presence of deflexion in 2 
cases prior to the ultrasound scan, although a second ex-
amination performed in light of the ultrasound findings 
proved to be more informative. Eventually, none of the 
patients with deflexion was delivered vaginally, versus 
64% of those with normal flexion.

  Implications 
 We believe that the main value of our study lies in its 

perspective. So far, studies on intrapartum ultrasound 
have considered fetuses with sonographic evidence of OP 
rotation as a whole group  [1–5, 9, 29] . Our data suggest 
that in these cases, head deflexion may be present and this 
has a major impact on the outcome of labor. Diagnosis is 
easy with the sonographic approach we have described 
and may allow prospective studies to better understand 
the frequency and clinical significance of this finding as 
well as the implications for management. We do suggest, 
however, that there are already a few practical implica-
tions worth of note. Recent studies suggest a possible ben-
efit from manual rotation of fetuses with OP presentation 
 [19, 30, 31] , but this maneuver, as well as an operative 
vaginal delivery, is contraindicated with deflexed presen-
tations  [15] . We suggest that prior to attempting such ma-
neuvers, a sagittal sonogram of the fetal head is obtained 
to exclude deflexion.

  Cesarean deliveries in the second stage of labor, with a 
deeply engaged head, are frequently difficult  [26] . In our 
experience, in half of the cases with deflexion, delivering 
the head first was hard and a reverse breech extraction 
was eventually performed. The optimal technique for a 
difficult cesarean section because of a deeply engaged 
head is uncertain  [26] . In fetuses with OP rotation, we 

favor reverse breech extraction  [21–24]  because we have 
had good results with it. There is little doubt, however, 
that identification of a deflexed OP fetus with a deeply 
engaged head suggests that cesarean delivery will be com-
plex, and we believe that in such cases, the presence of an 
expert obstetric surgeon in the operating theater is advis-
able.

  The end of the spectrum of fetal deflexion is face pre-
sentation. During the course of this study, we encoun-
tered only one such case with an anterior chin, which we 
have previously described  [32] . In another report, the 
nose and mouth of the fetus were visualized by transper-
ineal ultrasound  [33] . Most likely, in face presentation, 
the fetal orbits are very deep into the pelvis and even with 
OP rotation cannot be demonstrated by transabdominal 
sonography. In our experience, the key sonographic find-
ing of face presentation is the extreme extension of the 
cervical spine  [32] . However, clinical diagnosis in these 
cases is hardly a problem because recognizing facial parts 
with palpation is easy.

  Strength and Limitations 
 The strength of our study is that we have described a 

systematic approach to the diagnosis of deflexed presen-
tations occurring with a posterior occiput that proved to 
be simple and effective.

  The main weakness of our study is that the physicians 
managing the labor were the same ones performing the 
ultrasound examination. One of our most interesting re-
sults is indeed that vaginal delivery was never possible 
when there was sonographic evidence of head deflexion. 
It is true that all cases were managed expectantly, and ce-
sarean sections were decided only because of arrested or 
prolonged labor or abnormal cardiotocography. But of 
course, such decisions suffer from a degree of subjectivity 
 [17, 19] , and we cannot exclude that the operators were 
influenced by the sonographic findings. Spontaneous res-
olution of head deflexion is considered possible  [15] , al-
though at present, there are no specific figures available.

  We remark that our study only included cases with an 
abnormal course of labor, mostly because of excessive du-
ration. The frequency of deflexion is likely to be lower 
when the progression is normal. However, although brow 
and sinciput presentations are commonly reported to be 
rare events  [13–15] , the true incidence may be underesti-
mated. The digital examination has already been proven 
inaccurate for diagnosing fetal position  [7, 8, 10, 34, 35] , 
and we expect it to be equally imprecise in assessing fetal 
attitude. Indeed, we always failed to make a certain diag-
nosis clinically, and it is our experience that at least in our 
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department, most practitioners do not report whether the 
head is deflexed or not when a cesarean section is per-
formed in a fetus with posterior occiput.

  Conclusions 

 In patients with abnormal labor and a posterior fetal 
occiput, a deflexed presentation may be present. In these 
cases, sonography is a powerful enhancement of the tra-
ditional digital examination.
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