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Abstract. – OBJECTIVES: To understand the
role of fetal spine position in determining a fetal
head position at the time of birth and modality of
delivery.

PATIENTS AND METHODS: This was a multi-
center prospective observational study. Fetal oc-
ciput and spine position were evaluated by intra-
partum ultrasound. Eighty-six women were eligi-
ble for inclusion in the study. Occiput rotational
movements and modality of delivery in relation
to the fetal spine position were investigated.

RESULTS: At the beginning of labor, fetal oc-
ciput was in a posterior position in 52.3% of cas-
es and, in 81.5% of cases the spine was in an an-
terior transverse position. At birth, occiput and
spine were both in an anterior position in 90.4%
of cases. The rate of cesarean sections in the SP
group was significantly higher than the rate in
the SAT group (50% vs. 8%, p < 0.0007). Instead,
the rate of vaginal deliveries without intervention
in the SP group was significantly lower than the
rate in the SA group (14% vs. 71%, p < 0.0001).

CONCLUSIONS: Fetal spine position could
have an important role in determining fetal oc-
ciput position at birth. Spine position might play
a crucial role in the outcome of delivery.

Key Words:
Obstetric labor, Fetal spine, Intrapartum ultra-

sound, Occiput posterior, Occiput-Spine Relationship.

Introduction

Persistent occiput posterior (OP) position dur-
ing labor represents the most common cephalic
malposition at delivery1-3; 5% of fetuses present
in an OP position, as a result of the failure of in-
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ternal rotation, or because of malrotation during
descent4. Several studies have tried to explain the
mechanisms that lead to the OP position at deliv-
ery. However, literature on this topic is still in-
consistent and provides conflicting results5-10.
Some reports suggested that OP position at deliv-
ery originates from malposition of the fetal head
before labor or during early labor8,9, whereas oth-
er studies found that it is the result of malrotation
during labor from an occiput anterior (OA) or oc-
ciput transverse (OT) position5.

The persistent OP position is significantly as-
sociated with many abnormalities of labor and
delivery, including greater use of oxytocin aug-
mentation and epidural analgesia, prolonged la-
bor, cesarean and instrumental vaginal delivery,
and significant perineal trauma, third and fourth-
degree laceration and anal sphincter injury11.
Moreover, it seems to be related to an increased
risk of chorioamnionitis, excessive peripartum
blood loss, and postpartum infection12. Finally,
neonates delivered in the persistent OP position,
compared with occiput anterior position, and
were associated with an increased risk for ad-
verse short-term outcomes, such as significantly
lower 1-minute and 5-minutes Apgar score, with
possible admission to intensive care nursery12,13.

An early diagnosis of fetal OP position during
the active phase of labor indicates the need for
more careful surveillance14. Traditionally, clini-
cians determine fetal head position by palpating
the sutures and fontanels, although this clinical
examination is highly subjective and inaccurate,
with a defined rate of error ranging from 30% to
70%9,15. Sometimes, clinical evaluation is totally
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unable to locate fetal head position8,15-20. In the
past few years, many studies have demonstrated
that the intrapartum application of transabdomi-
nal or transperineal ultrasound may significantly
enhance correct determination of fetal head posi-
tion during active labor16. Today, there are good
reasons to support the use of ultrasound in the as-
sessment of fetal head position21, particularly
when the result of the clinical examination is un-
certain, and possibly prior to any instrumental
procedure15,20,22.

The first aim of this study was to understand
the role of fetal spine position in determining the
fetal head position at the time of the birth. Sec-
ondary, we tried to define the role that this rela-
tionship could have regarding the modality of de-
livery.

Patients and Methods

This multicenter prospective observational
study was carried out in the Labor and Delivery
wards of two different Hospitals: “Paolo Giac-
cone” University Hospital, Palermo and “Villa
Sofia-Cervello” General Hospital, Palermo, Italy.
All eligible patients were adequately informed of
the nature and objectives of the study, and writ-
ten signed consent was obtained. After oral con-
sultation with our local Ethics Committee, our
study was defined exempted from IRB since the
study was observational and not interventional
(no randomization was made).

We recruited women with the following char-
acteristics: age 18-40 years old, uneventful preg-
nancy, single fetus in cephalic presentation and
normal fetal heart rate pattern status.

We excluded women with the following charac-
teristics: women for whom the decision for a ce-
sarean section had already been made before ad-
mission, history of uterine malformation, previous
uterine surgery, pregnancies obtained by assisted
reproductive techniques, suspicion of fetal malfor-
mation and intrauterine growth restriction.

The following data were collected: maternal
age, gestational age, parity, type of labor (sponta-
neous or induced), maternal request of epidural
analgesia, type of delivery (spontaneous, opera-
tive, or caesarean section), indications for cae-
sarean section and neonatal weight (in grams).
The clinical management of patients included in
the study was the same as that routinely proposed
in labor management and carried out according
to internal protocols.

The ultrasound examination was performed by
one of the researchers, who had previously
trained for 9 months in the use of intrapartum ul-
trasound. Moreover, the clinical management of
patients included in the study was modified by
intrapartum ultrasound examination results. A
portable Voluson i compact ultrasound system
with a 4-8 MHz transabdominal curved array
probe was used (GE Healthcare, Zipf, Austria).

As previously described8,15, the ultrasound
probe was placed horizontally on the maternal
abdomen and a transverse view of the fetal trunk
was obtained at the level of the fetal upper ab-
domen or the four-chamber view of the heart.
The position of the fetal spine was thus deter-
mined. The ultrasound transducer was then
moved downwards until the maternal supra-pubic
region was reached, visualizing the fetal head.
The landmarks depicting fetal occiput position
were the midline cerebral echo, fetal thalami and
cerebellum for occiput transverse and anterior
position, and the fetal orbits for occiput posterior
position.

The position of the occiput and spine was clas-
sified as anterior (OA and SA), transverse (OT
and ST) or posterior (OP and SP). Fetal occiput
and spine position were evaluated by intrapartum
transabdominal ultrasound at the beginning of
the first stage of labor and at the beginning of the
second stage of labor. Clinical diagnosis of active
labor was made when the uterine cervix was ef-
faced, dilated at least 4 cm and in presence of ef-
ficient contractile activity; the second stage was
defined as attaining full dilatation of the cervix.

Statistical Analysis
Statistical analysis was performed using cross-

tabulations with Fisher’s exact test. A p-value <
0.05 was considered as statistically significant.
Statistical calculations were undertaken using
STATA software (version 13.1, College Station,
TX, USA).

Results

Between 1st September 2014 and 30th April
2015, 86 women were eligible for inclusion in
the study. Data on maternal age, gestational age,
parity, type of labor, a maternal request of
epidural analgesia, type of delivery, neonatal
birth weight and indications for caesarean section
are reported in Table I.
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At the first stage of labor, the OP fetal occiput
position (52.3% of cases) and the SAT fetal spine
position (81.4% of cases) were the most repre-
sented. Instead, at the beginning of the second
stage of labor, the fetal occiput position was OA
in 70.9% of cases and the fetal spine position
was confirmed in SAT in 83.7% of cases.

We also evaluated the occiput position at birth,
only considering vaginal deliveries (n = 73), and
this was OA in 66 cases (90.4%) and OP in 7
cases (9.6%). Moreover, occiput rotational move-
ments were investigated in the different stages of
labor (Table II).

With regard to the occiput position at the be-
ginning of labor, we noted that: none of the fetus-
es with OA and SAT was born in OP; all fetuses

with OT and SAT were born in OA; all fetuses
with OP and SAT were born in OA; all fetuses
with SP, irrespective of the occiput position, were
born in OP except for a minority (12.5%) born in
OA (Table II).

We investigated the modality of delivery in re-
lation to fetal occiput and spine position during
the second stage of labor (Table II). The rate of
vaginal deliveries without intervention was 71%
(51/72 fetuses; 95% CI: 58.9-81) in the group of
fetuses with SAT, independently of the occiput
position, and 14% (2/14 fetuses; 95% CI: 1.8-
42.8) in the group of fetuses with SP, irrespective
of the occiput position (p < 0.0001). The rate of
vaginal operative delivery was 21% (15/72 fetus-
es; 95% CI: 12.2-32) in the group of fetuses with

Variables Mean (± SD) Range

Maternal age 29.78 (6.18) 18-40
Gestational age 39.35 (0.70) 39-41
Neonatal birth weight (g) 3392.97 (447.39) 2470-4350

Variables Groups Number (%)

Parity Nulliparous 58 (67.4)
Multiparous 28 (32.6)

Type of labor Spontaneous 61 (70.9)
Induced 25 (29.1)

Epidural analgesia Yes 27 (31.4)
No 59 (68.6)

Indication for cesarean section Dystocia 4 (30.7)
Non reassuring fetal heart 6 (46.2)
Failed vacuum extraction 3 (23.1)

Table I. General maternal and labor characteristics.

I stage of labor II stage of labor Birth

86 pts OP 45 pts OP/SP 14 pts OP/SP 12 pts OP/SP 14 pts 2 PV in OP
OA/SAT 2 pts 5 VEX in OP

7 TC

OP/SAT 31 pts OP/SAT 6 pts OP/SAT 6 pts 4 PV in OA
OA/SAT 25 pts 1 VEX in OA

1 TC

OA 22 pts OA/SAT 22 pts OA/SAT 22 pts OA/SAT 61 pts 43 PV in OA
13 VEX in OA
5 TC

OT 19 pts OT/SP 2 pts OT/SP 0 pts OT/SP 0 pts -
OP/SP 2 pts

OT/SAT 17 pts OT/SAT 5 pts OT/SAT 5 pts 4 PV in OA
OA/SAT 12 pts 1 VEX in OA

0 TC

Table II. Occiput rotational movements in the different stages of labor.
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SAT, independently of the occiput position, and
36% (5/14 fetuses; 95% CI: 12.8-64.9) in the
group of fetuses with SP, irrespective of the oc-
ciput position (p not significant). The rate of ur-
gent cesarean sections was 8% (6/72 fetuses;
95% CI: 3.1-17.3) in the group of fetuses with
SAT, independently of the occiput position, and
50% (7/14 fetuses; 95% CI: 23-77) in the group
of fetuses with SP, irrespective of the occiput po-
sition (p < 0.0007). Table III reports the indica-
tions for cesarean sections.

Discussion

We observed that fetal spine position could
have an important role in determining fetal oc-
ciput position at birth. At the beginning of labor,
in 52.3% of cases, the fetal occiput was in a pos-
terior position and, in 81.5% of cases, the spine
was in anterior-transverse position. At birth, oc-
ciput and spine are both in the anterior position
in 90.4% of cases (66/73 vaginal deliveries), and
this phenomenon can be explained as the fetal
occiput tends to rotate in the direction of the
spine position.

Previously, Peregrine et al23 found that the fe-
tal occiput and spine sometimes do not share the
same position, but they did not discuss this issue
further. Blasi et al14 claimed that the position of
the spine during the second stage of labor can be
considered a diagnostic sign in predicting the OP
position at birth. Precisely, they focused on two
main findings: firstly, when the occiput and spine
were anterior at the ultrasound examination none
of the infants was born in the OP position; sec-
ondly, when the occiput was posterior and the
spine was anterior at the ultrasound examination
none of the infants was born in the OP position;
thirdly when occiput and spine were posterior at
the ultrasound examination only 14% of cases ro-
tated into an OA position at birth14.

Recently, Gizzo et al24 investigated the role of
the spine position in determining the likelihood

of persistent OP position at birth and possible as-
sociated implications in obstetrical management.
They found that spine position had a high accura-
cy in predicting the position of the occiput at
birth, especially if it was evaluated during the
first stage of labor. Caesarean section and opera-
tive vaginal were more frequent during the sec-
ond stage of labor in cases of persistent OP, espe-
cially if the spine was in a posterior position.
Furthermore, in concordant posterior positions,
labor length, analgesia request, operative deliv-
ery, and caesarean section rate were higher than
in other combinations24. In accordance with pre-
viously cited studies14,24, in our series, we did not
find fetuses in OA and SP position, in any stage
of labor: probably, this is impossible during hu-
man labor. All fetuses in an OP position at birth
were in the same position also at the beginning of
labor; in only two cases (2.3% of fetuses) did a
malrotation occur (from an OT position to an OP
position), probably because these two fetuses had
an SP position.

Our results suggest that the persistent occiput
posterior position is the consequence of an oc-
ciput posterior position per se, and not a conse-
quence of a malrotation4,8,25,26.

We observed that SAT positions were associat-
ed with vaginal deliveries in a higher percentage
(71% of cases) compared to SP positions (14%
of cases), independently of occiput positions (p =
0.0001). Conversely, SAT positions were associ-
ated with operative delivery in a lower percent-
age (29% of cases) compared to SP positions, in-
dependently of occiput positions (86%) (p =
0.0001). These facts suggest that spine position
might play a crucial role in the outcome of deliv-
ery, but, in relation to the complexity and dy-
namism of human labor, it would not be right to
say that the evaluation of spine position has a
predictive value regarding the type of delivery.
Indeed, also some fetuses in SAT positions were
delivered by cesarean section (29%) and some
fetuses in an SP position were delivered by vagi-
nal delivery (14%).

N Dystocia Non reassuring fetal heart Failed vacuum extraction

OA/SAT 5 1 (20%) 4 (80%) 0 (0%)
OT/SAT 0 0 (0%) 0 (0%) 0 (0%)
OP/SAT 1 0 (0%) 1 (100%) 0 (0%)
OP/SP 7 3 (42.9%) 1 (14.2%) 3 (42.9
TOT 13 4 (30.7 %) 6 (46.2 %) 3 (23.1%)

Table III. Indication for cesarean sections.
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Although not the topic of this study, we have
found that vaginal operative deliveries were more
difficult, in term of numbers of traction and de-
tachments of a vacuum system, in cases of oc-
ciput posterior position with posterior spine com-
pared to those with anterior spine. Indeed, three
cesarean sections performed in this group were
caused by a failed operative vaginal delivery. In
particular, this observation could be important in
the organizational set-up of smaller hospitals in
which there is only one doctor with another on-
call. In cases of necessity to perform an operative
vaginal delivery in a fetus in an OP position with
an SP position, in our opinion, it could be rea-
sonable to call the second doctor and prepare for
a potential cesarean section.

In consideration of the importance of the evi-
denced relationship between occiput and spine
fetal position, the introduction of this evaluation
as a routine protocol in labor should be consid-
ered. We might call this new ultrasound parame-
ter “Occiput-Spine Relationship” (OSR).

The main limitations of our study were the
relatively small number of enrolled patients and
the absence of randomization; nevertheless, it
might offer much food for thought, in the same
way that the evaluation of “OSR” might have
some implication in the management of dysto-
cia. Indeed, if we look for a causal diagnosis
regarding labor arrest, we should acknowledge
that an incorrect position of the fetus might be
the cause of dystocia in 60% of cases28,29. The
therapeutic consequence of an abnormal fetal
position and labor arrest might be to change the
posture of the mother30-32 or perform a manual
rotation of the fetal occiput (before and not af-
ter breaking the membranes), allowing more fa-
vorable conditions to rotate the fetus into a typ-
ical position21,33-38.

Conclusions

We suggest “OSR” evaluation during the dif-
ferent stages of labor in order to predict the oc-
ciput fetal position at birth, although not the type
of delivery. This adjunctive information should
be helpful in labor management. Further studies
on this topic are needed, to obtain definitive con-
sideration and universal protocol of action.
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