
17 April 2024

University of Parma Research Repository

Sonographic knowledge of occiput position to decrease failed operative vaginal delivery: a systematic
review and meta-analysis of randomized controlled trials / Bellussi, F.; Di Mascio, D.; Salsi, G.; Ghi, T.;
Dall'Asta, A.; Zullo, F.; Pilu, G.; Barros, J. G.; Ayres-de-Campos, D.; Berghella, V.. - In: AMERICAN JOURNAL
OF OBSTETRICS AND GYNECOLOGY. - ISSN 0002-9378. - (2021). [10.1016/j.ajog.2021.08.057]

Original

Sonographic knowledge of occiput position to decrease failed operative vaginal delivery: a systematic review
and meta-analysis of randomized controlled trials

Publisher:

Published
DOI:10.1016/j.ajog.2021.08.057

Terms of use:

Publisher copyright

(Article begins on next page)

Anyone can freely access the full text of works made available as "Open Access". Works made available

Availability:
This version is available at: 11381/2904053 since: 2022-01-10T01:59:30Z

Elsevier Inc.

This is the peer reviewd version of the followng article:

note finali coverpage



P annotatePDF v12

INSTRUCTIONS ON THE ANNOTATION OF PDF FILES

To view, print and annotate your content you will need Adobe Reader version 9 (or higher). This program is freely
available for a whole series of platforms that include PC, Mac, and UNIX and can be downloaded from
http://get.adobe.com/reader/. The exact system requirements are given at the Adobe site:

.

Note: Please do NOT make direct edits to the PDF using the editing tools as doing so could lead us to overlook your
desired changes. Rather, please request corrections by using the tools in the Comment pane to annotate the PDF
and call out the changes you are requesting. If you opt to annotate the file with software other than Adobe Reader
then please also highlight the appropriate place in the PDF file. 

PDF ANNOTATIONS

Adobe Reader version 9 Adobe Reader version X and XI

When you open the PDF file using Adobe Reader, the
Commenting tool bar should be displayed automatically; if
not, click on ‘Tools’, select ‘Comment & Markup’, then click
on ‘Show Comment & Markup tool bar’ (or ‘Show
Commenting bar’ on the Mac). If these options are not
available in your Adobe Reader menus then it is possible
that your Adobe Acrobat version is lower than 9 or the PDF
has not been prepared properly.

(Mac)
PDF ANNOTATIONS (Adobe Reader version 9)

The default for the Commenting tool bar is set to ‘off’ in
version 9. To change this setting select ‘Edit | Preferences’,
then ‘Documents’ (at left under ‘Categories’), then select
the option ‘Never’ for ‘PDF/A View Mode’.

(Changing the default setting, Adobe version 9)

To make annotations in the PDF file, open the PDF file using
Adobe Reader XI, click on ‘Comment’.

If this option is not available in your Adobe Reader menus
then it is possible that your Adobe Acrobat version is lower
than XI or the PDF has not been prepared properly.

This opens a task pane and, below that, a list of all
Comments in the text. These comments initially show all
the changes made by our copyeditor to your file.

http://www.adobe.com/products/reader/tech-specs.html



 
HOW TO...

Action Adobe Reader version 9 Adobe Reader version X and XI
Insert text

Click the ‘Text Edits’ button on the
Commenting tool bar. Click to set the cursor
location in the text and simply start typing. The
text will appear in a commenting box. You may
also cut and paste text from another file into the
commenting box. Close the box by clicking on ‘x’ in
the top right hand corner.

Click the ‘Insert Text’ icon on the Comment
tool bar. Click to set the cursor location in the text
and simply start typing. The text will appear in a
commenting box. You may also cut and paste text
from another file into the commenting box. Close

the box by clicking on ‘_’ in the top right hand
corner.

Replace text
Click the ‘Text Edits’ button on the
Commenting tool bar. To highlight the text to be
replaced, click and drag the cursor over the text.
Then simply type in the replacement text. The
replacement text will appear in a commenting box.
You may also cut and paste text from another file
into this box. To replace formatted text (an
equation for example) please Attach a file (see
below).

Click the ‘Replace (Ins)’ icon on the
Comment tool bar. To highlight the text to be
replaced, click and drag the cursor over the text.
Then simply type in the replacement text. The
replacement text will appear in a commenting box.
You may also cut and paste text from another file
into this box. To replace formatted text (an
equation for example) please Attach a file (see
below).

Remove text
Click the ‘Text Edits’ button on the
Commenting tool bar. Click and drag over the text
to be deleted. Then press the delete button on
your keyboard. The text to be deleted will then be
struck through.

Click the ‘Strikethrough (Del)’ icon on the
Comment tool bar. Click and drag over the text to
be deleted. Then press the delete button on your
keyboard. The text to be deleted will then be
struck through.

Highlight text/
make a
comment

Click on the ‘Highlight’ button on the
Commenting tool bar. Click and drag over the text.
To make a comment, double click on the
highlighted text and simply start typing.

Click on the ‘Highlight Text’ icon on the
Comment tool bar. Click and drag over the text. To
make a comment, double click on the highlighted
text and simply start typing.

Attach a file
Click on the ‘Attach a File’ button on the
Commenting tool bar. Click on the figure, table or
formatted text to be replaced. A window will
automatically open allowing you to attach the file.
To make a comment, go to ‘General’ in the
‘Properties’ window, and then ‘Description’. A
graphic will appear in the PDF file indicating the
insertion of a file.

Click on the ‘Attach File’ icon on the
Comment tool bar. Click on the figure, table or
formatted text to be replaced. A window will
automatically open allowing you to attach the file.
A graphic will appear indicating the insertion of a
file.

Leave a note/
comment Click on the ‘Note Tool’ button on

the Commenting tool bar. Click to set the location
of the note on the document and simply start
typing. Do not use this feature to make text edits.

Click on the ‘Add Sticky Note’ icon on the
Comment tool bar. Click to set the location of the
note on the document and simply start typing. Do
not use this feature to make text edits.



 
HOW TO...

Action Adobe Reader version 9 Adobe Reader version X and XI
Review To review your changes, click on the ‘Show’

button on the Commenting tool
bar. Choose ‘Show Comments List’. Navigate by
clicking on a correction in the list. Alternatively,
double click on any mark up to open the
commenting box.

Your changes will appear automatically in a list
below the Comment tool bar. Navigate by
clicking on a correction in the list. Alternatively,
double click on any mark up to open the
commenting box.

Undo/delete
change

To undo any changes made, use the right click
button on your mouse (for PCs, Ctrl Click for the
Mac). Alternatively click on ‘Edit’ in the main
Adobe menu and then ‘Undo’. You can also
delete edits using the right click (Ctrl click on the
Mac) and selecting ‘Delete’.

To undo any changes made, use the right click
button on your mouse (for PCs, Ctrl Click for the
Mac). Alternatively click on ‘Edit’ in the main
Adobe menu and then ‘Undo’. You can also
delete edits using the right click (Ctrl click on the
Mac) and selecting ‘Delete’.

SEND YOUR ANNOTATED PDF FILE BACK TO ELSEVIER

Save the annotations to your file and return as instructed by Elsevier. Before returning, please ensure you have
answered any questions raised on the Query Form and that you have inserted all corrections: later inclusion of any
subsequent corrections cannot be guaranteed.

FURTHER POINTS

 Any (grey) halftones (photographs, micrographs, etc.) are best viewed on screen, for which they are optimized,
and your local printer may not be able to output the greys correctly.

 If the PDF files contain colour images, and if you do have a local colour printer available, then it will be likely that
you will not be able to correctly reproduce the colours on it, as local variations can occur.

 If you print the PDF file attached, and notice some ‘non standard’ output, please check if the problem is also
present on screen. If the correct printer driver for your printer is not installed on your PC, the printed output will
be distorted.



Our reference: YMOB 14050 P-authorquery-v9

AUTHOR QUERY FORM

Journal: YMOB

Article Number: 14050

Please e-mail your responses and any corrections to:

E-mail: corrections.esi@elsevier.tnq.co.in

Dear Author,

Please check your proof carefully and mark all corrections at the appropriate place in the proof (e.g., by using on-screen

annotation in the PDF file) or compile them in a separate list. It is crucial that you NOTmake direct edits to the PDF using

the editing tools as doing so could lead us to overlook your desired changes. Note: if you opt to annotate the file with

software other than Adobe Reader then please also highlight the appropriate place in the PDF file. To ensure fast publication of

your paper please return your corrections within 48 hours.

For correction or revision of any artwork, please consult http://www.elsevier.com/artworkinstructions.

Any queries or remarks that have arisen during the processing of your manuscript are listed below and highlighted by flags in

the proof.

Location

in article
Query / Remark: Click on the Q link to find the query’s location in text

Please insert your reply or correction at the corresponding line in the proof

If there are any drug dosages in your article, please verify them and indicate that you have done so by

initialing this query

Q1 We have added the highest academic degrees of the authors per the manuscript draft. Please check if the

degrees are correct as given.

Q2 Sentence beginning “In this meta-analysis…” was reworded because journal style does not allow claims of

primacy. Please review.

Q3 Sentence beginning “Failure to progress…” okay as edited?

Q4 Sentence beginning “In this meta-analysis…” okay as edited?

Q5 Please edit the Figure 2 title down to 8-10 words or less, if possible, per journal style.

Q6 Please insert the in-text citation for Ghi et al in place of superscripted XX in the column headings of

Tables 1e5, per the reference list.

Q7 Please expand the abbreviations “VE” and “US” in the lettered footnotes of Table 3, per journal style.

Q8 Figure 3 is not cited in the text. Kindly check and provide citation.

Q9 Correctly acknowledging the primary funders and grant IDs of your research is important to ensure

compliance with funder policies. We could not find any acknowledgement of funding sources in your text.

Is this correct?

Q10 Please confirm that given names and surnames have been identified correctly and are presented in the

desired order and please carefully verify the spelling of all authors' names.

(continued on next page)

mailto:corrections.esi@elsevier.tnq.co.in
http://www.elsevier.com/artworkinstructions
apple
Sticky Note
correct

apple
Sticky Note
ok

apple
Sticky Note
ok

apple
Sticky Note
ok

apple
Sticky Note
yes it is. No acknowledgments and no funding.

apple
Sticky Note
All the names are correct



Please check this box or indicate

your approval if you have no

corrections to make to the PDF file ,

Thank you for your assistance.



Sonographic knowledge of occiput position to
decrease failed operative vaginal delivery:
a systematic review and meta-analysis of
randomized controlledQ9 trials

Q10 Federica Bellussi, MD, PhD; Daniele Di Mascio, MD; Ginevra Salsi, MD, PhD;
Tullio Ghi, MD, PhD; Andrea Dall’Asta, MD, PhD; Fabrizio Zullo, MD; Gianluigi Pilu, MD;
Joana G. Barros, MD; Diogo Ayres-de-Campos, MD, PhD; Vincenzo Berghella, MDQ1

Introduction
Safe, successful operative vaginal de-
livery (OVD) is an important goal in
contemporary obstetrics. Failed OVD,
defined as cesarean delivery (CD) or
sequential use of different instruments
after a trial of OVD, is associated with an
increased risk for complications such as
neonatal metabolic acidosis, seizures,
neonatal encephalopathy, neonatal
intracranial hemorrhage and maternal
postpartum hemorrhage, prolonged
hospitalization, and perineal wound
complications.1e5 Moreover, second
stage CD is also associated with risks,
and the rate of complications increases
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OBJECTIVE: This study aimed to assess the efficacy of sonographic assessment of fetal
occiput position before operative vaginal delivery to decrease the number of failed
operative vaginal deliveries.
DATA SOURCES: The search was conducted in MEDLINE, Embase, Web of Science,
Scopus, ClinicalTrial.gov, Ovid, and Cochrane Library as electronic databases from the
inception of each database to April 2021. No restrictions for language or geographic
location were applied.
STUDY ELIGIBILITY CRITERIA: Selection criteria included randomized controlled trails
of pregnant women randomized to either sonographic or clinical digital diagnosis of
fetal occiput position during the second stage of labor before operative vaginal
delivery.
METHODS: The primary outcome was failed operative vaginal delivery, defined as a failed
fetal operative vaginal delivery (vacuum or forceps) extraction requiring a cesarean
delivery or forceps after failed vacuum. The summary measures were reported as relative
risks or as mean differences with 95% confidence intervals using the random effects
model of DerSimonian and Laird. An I2 (Higgins I2) >0% was used to identify
heterogeneity.
RESULTS: A total of 4 randomized controlled trials including 1007 women with
singleton, term, cephalic fetuses randomized to either the sonographic (n¼484) or
clinical digital (n¼523) diagnosis of occiput position during the second stage of labor
before operative vaginal delivery were included. Before operative vaginal delivery, fetal
occiput position was diagnosed as anterior in 63.5% of the sonographic diagnosis
group vs 69.5% in the clinical digital diagnosis group (P¼.04). There was no sig-
nificant difference in the rate of failed operative vaginal deliveries between the
sonographic and clinical diagnosis of occiput position groups (9.9% vs 8.2%; relative
risk, 1.14; 95% confidence interval, 0.77e1.68). Women randomized to sonographic
diagnosis of occiput position had a significantly lower rate of occiput position
discordance between the evaluation before operative vaginal delivery and the at birth
evaluation when compared with those randomized to the clinical diagnosis group
(2.3% vs 17.7%; relative risk, 0.16; 95% confidence interval, 0.04e0.74; P¼.02).
There were no significant differences in any of the other secondary obstetrical and
perinatal outcomes assessed.
CONCLUSION: Sonographic knowledge of occiput position before operative vaginal
delivery does not seem to have an effect on the incidence of failed operative vaginal
deliveries despite better sonographic accuracy in the occiput position diagnosis when
compared with clinical assessment. Perhaps future studies should evaluate how a more
accurate sonographic diagnosis of occiput position or other parameters can lead to a
safer and more effective operative vaginal delivery technique.

Key words: delivery outcome, instrumental vaginal delivery, occiput position, ultrasound
in labor
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when the CD is performed after a trial of
OVD.1

According to the international guide-
lines,6,7 an accurate diagnosis of fetal
occiput position is necessary for a safe
OVD, because an incorrect diagnosis of the
occiput position is associated with an
increased risk for failed OVD and its con-
sequences. Clinical digital examination is
traditionally performed before OVD to
diagnose fetal occiput position, but studies
in which ultrasound has been used show
that the clinical examination alone is un-
reliable, because it fails to accurately di-
agnose the correct occiput position in
many cases (about 20%), particularly in
cases of occiput posterior or transverse
position.8,9 In this scenario, over the past
few years, performing an ultrasound
before OVD has been proposed5,10e15 to
improve the accuracy of the diagnosis of
fetal occiput position.8,16e18

Objective
The aim of our meta-analysis was to
evaluate the effect of ultrasound diagnosis
of fetal occiput position before OVD on
the incidence of failed OVD, defined as a
CD or sequential use of different in-
struments after a trial of OVD.

Materials and Methods
Search strategy
This meta-analysis was performed ac-
cording to a protocol recommended

for systematic review.19 The review
protocol was designed by a priori
defining methods for collecting,
extracting, and analyzing data. The
research was conducted using MED-
LINE, Embase, Web of Science, Scopus,
ClinicalTrial.gov, Ovid, and Cochrane
Library as electronic databases from
the inception of each database to April
2021. We systematically searched for a
combination of the following terms:
“ultrasound in labor,” intrapartum so-
nography,” “occiput position,” “fetal
head position,” “instrumental vaginal
delivery,” “operative vaginal delivery,”
“vacuum delivery,” “forceps delivery,”
and “fetal head presentation.” Review
of articles also included the abstracts of
all references retrieved from the search.
No restrictions for language or
geographic location were applied.

Study selection
Selection criteria included only ran-
domized controlled trials (RCTs)
of pregnant women randomized to
either sonographic or clinical digital
diagnosis of occiput position during
the second stage of labor. Quasi-
randomized trials (ie, trials in which
the allocation was done based on
a pseudorandom sequence, for
example odd and even hospital num-
ber or date of birth alterations) were
excluded.

Risk of bias assessment
The risk of bias in each included study
was assessed by using the criteria out-
lined in the Cochrane Handbook for
Systematic Reviews of Interventions.20

The following 7 domains related to risk
of bias were assessed in each included
trial because there is evidence that these
issues are associated with biased esti-
mates of treatment effect: (1) random
sequence generation; (2) allocation
concealment; (3) blinding of partici-
pants and personnel; (4) blinding of
outcome assessment; (5) incomplete
outcome data; (6) selective reporting;
and (7) other bias. The review authors’
judgments were categorized as “low
risk,” “high risk,” or “unclear risk” of
bias.20

Primary and secondary outcomes
The primary outcome was failed OVD,
defined as a failed fetal vacuum or for-
ceps operative extraction requiring a
subsequent CD or instrumental delivery
with forceps after a failed vacuum
extraction attempt.

The secondary obstetrical outcomes
were:

1. CD owing to failed OVD;
2. Obstetrical anal sphincter injuries

(grade III and IV perineal tears);
3. Shoulder dystocia;
4. Distance between the center of the

chignon and the flexion point;
5. Difficult OVD, defined as the number

of patients who had >1 of the
following: >3 tractions, CD,
sequential instrument delivery,
obstetrical anal sphincter injuries
(OASIS), neonatal trauma;

6. Discordance in occiput position
between pre-OVD evaluation and
birth.

Secondary perinatal outcomes were:

1. Admission to neonatal intensive care
unit (NICU);

2. Apgar score <7 at 5 minutes;
3. Neonatal trauma (skull fractures,

subgaleal hemorrhage, cepha-
lohematoma, any other neonatal
hemorrhage);

4. Umbilical cord arterial pH <7.0;

AJOG at a Glance

Why was this study conducted?
A sonographic diagnosis is more accurate than a clinical digital diagnosis for fetal
occiput position. It is unknown if this improved knowledge affects pregnancy
outcomes when acquired before an operative vaginal delivery (OVD).

Key findings
This meta-analysis of randomized controlled trials (RCTs) showed that sono-
graphic knowledge of occiput position before OVD does not have an effect on the
incidence of failed OVD. There were no significant differences in any other
obstetrical and perinatal outcomes assessed.

What does this add to what is known?
In thisQ2 meta-analysis, recent RCTs on sonographic knowledge vs clinical
knowledge of fetal occiput position before OVD were evaluated. Future studies
should perhaps evaluate how a more accurate sonographic diagnosis of occiput
position or other parameters can lead to a safer and more effective OVD
technique.
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5. Composite perinatal outcome
defined as the sum of each of the
perinatal outcomes;

6. Composite perinatal outcome
defined as the number of patients
experiencing at least 1 perinatal
outcome.

Data extraction
Data extraction was completed by 2 in-
dependent authors (F.B. and G.S.). We
resolved discrepancies through discus-
sion and by consensus with a third
reviewer (V.B.). Before data extraction,
the review was registered with the
PROSPERO International Prospective
Register of Systematic Reviews (regis-
tration number, CRD42020136182). In
case of missing data in a relevant article,
the corresponding and/or the primary
authors were contacted for additional
information.

Data analysis
Data analysiswas completedusingReview
Manager 5.4.1 (Copenhagen: The Nordic
Cochrane Center, Cochrane Collabora-
tion, 2020). The summary measures were
reported as summary relative risks (RRs)
or as summary mean differences (MDs)
with 95% of confidence intervals (CIs)
using the random effects model of Der-
Simonian and Laird. I2 (Higgins I2)>0%
was used to identify heterogeneity. Po-
tential publication biases were assessed
graphically by using the funnel plot. The
meta-analysis was reported according to
the Preferred Reporting Item for Sys-
tematic Reviews and Meta-analyses
(PRISMA) statement.21

Results
Study selection
Figure 1½F1� shows the flow diagram
(PRISMA template) of information
derived from our review of potentially
relevant articles. A total of 4 RCTs that
included 1007 women randomized to
either sonographic or clinical digital
diagnosis of occiput position during the
second stage of labor were
included.8,16e18 Of the 1007 women
included in the meta-analysis, 484
(48.1%) were randomized to the sono-
graphic arm and 523 (51.9%) to the
clinical digital diagnosis of occiput posi-
tion arm.

Study characteristics
Table 1 ½T1�shows characteristics of the
included studies. Type of participants
included women with singleton, term
pregnancies and vertex presentation for
which an OVD was indicated mainly for
a prolonged second stage, failure to
progress, fetal distress, or nonreassuring
cardiotocography tracings. Only 2
studies were completed after reaching
the needed sample size.8,17 Labor char-
acteristics are described in Table 2 ½T2�.
Most women had spontaneous labor
and epidural anesthesia; rates of
epidural use (P¼.80), induction of labor
(P¼.93), and oxytocin augmentation
(P¼.06) were similar between the 2

groups. Failure Q3to progress was the
most common indication for OVD,
occurring in 50.4% of the sonographic
examination group and in 60.6% of the
clinical digital examination group
(P¼.03). The occiput posterior or
transverse positions before OVD were
detected significantly more frequently
in the sonographic examination group
than in the clinical digital examination
group (36.4% vs 30.4%, respectively;
P¼.04). The frequency of fetal head
station at �þ2 was similar (44.5% vs
48.9%, respectively) for the 2 groups
(P¼.33). Rates of low birthweight
(LBW) neonates were similar for the 2
groups (P¼.17).

p
ri
n
t
&
w
e
b
4
C
=
F
P
O

FIGURE 1
PRISMA flow diagram summarizing inclusion of RCTs in this review

PRISMA, preferred reporting items for systematic reviews and meta-analysis; RCTs, randomized controlled trials.
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TABLE 1
Characteristics of the included studies

Characteristics Wong et al,17 2007 Ramphul et al,8 2014 Ghi et al,XX 2018 Barros et al,16 2020

Location Hong Kong Ireland Italy Portugal Q6

Type of study Single center RCT Multicenter RCT Multicenter RCT Multicenter RCT

Sample size 25 vs 25 257 vs 257 89 vs 132 113 vs 109

Intervention Clinical examination (transabdominal
and vaginal assessment of occiput
position) followed by US examination
(transabdominal US assessment of
spine and occiput position)

Abdominal and vaginal examination
and US examination
(transabdominal US assessment of
spine and occiput position)

Vaginal examination followed by
transabdominal US assessment of
occiput position

Transabdominal US assessment of
occiput position and transperineal
assessment of the angle of
progression

Control Clinical digital examination of the
occiput position

Abdominal and vaginal examination Vaginal examination Vaginal examination

Inclusion criteria - Prolonged second stage and indica-
tion for OVD

- Singleton - Singleton - Singleton

- Cephalic presentation - >18 y - Cephalic presentation

- Indication for OVD - Cephalic presentation - Nonemergent indication for OVD

- Indication for OVD

Exclusion criteria - Multiple pregnancies - Multiple pregnancies - Any contraindication to OVD - <18 y

- Preterm - <18 y - Fetal head station >þ3 - Fetal malformations

- Fetal distress - Limited understanding of English - Emergency delivery needed - Limited understanding of the
study

- Contraindication for OVD - Contraindication for OVD - Sonographic evaluation of fetal
head position performed before
randomization

GA at
randomization

�37 wk �37 wk �37 wk � 37 wk

Study primary
outcome

Distance between the center of the
chignon and the flexion point

Incorrect diagnosis of the fetal head
position (diagnosis of incorrect
position diagnosis was not done by
US but by discrepancy between pre-
OVD diagnosis and birth diagnosis or
postnatal examination of
instrument’s markings on the
neonatal face after delivery)

Incidence of failed vacuum
extraction and need to perform
emergency cesarean delivery

Composite of maternal and neonatal
morbidity (severe PPH, severe
perineal trauma, >48 h of postnatal
hospital stay, low 5-min Apgar
score, umbilical artery metabolic
acidosis, birth trauma, and NICU
admission)

Intention to treat
analysis

Not reported Yes Not reported Yes

Bellussi. Sonographic occiput position before operative vaginal delivery. Am J Obstet Gynecol 2021. (continued)

System
atic

R
eview

ajo
g.o

rg

4
A
m
erican

Journalof
O
bstetrics

&
G
ynecology

M
O
N
TH

2021

R
E
V

5
.6
.0

D
T
D

�
Y
M
O
B
1
4
0
5
0_
p
ro
o
f
�

1
7
S
ep
tem

b
er

2
0
2
1
�

2
:5
3
p
m

�
ce

335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446

http://www.AJOG.org
Original text:
Inserted Text
Please insert the in-text citation for Ghi et al in place of superscripted XX in the column headings of Tables 1–5, per the reference list.

vxb001
Cross-Out

vxb001
Inserted Text
18

vxb001
Cross-Out

vxb001
Sticky Note
The 'lines' below 'Inclusion criteria' referring to inclusion criteria could be taken out; same for the lines after 'Exclusion Criteria'



Table 3 ½T3�shows details of OVD. Two
studies only used vacuum devices,17,18

whereas the other 2 used both vacuum
and forceps.8,16 The rate of vacuum de-
livery (only vacuum used), forceps de-
livery (only forceps use), and sequential
use of instruments (vacuum or forceps
first) was similar for the 2 groups.
Similarly, the number of cup applica-
tions and cup detachments and the rate
of>3 tractions were also similar for both
groups.

Risk of bias of the included studies
The quality of the RCTs included in our
meta-analysis was assessed using the
Cochrane Collaboration’s Risk of Bias
Tool.21 All the included studies used a
computer-generated table of random
numbers and had a low risk of bias for
“incomplete outcome data” category
(Figure 2 ½F2�

½F3�
). No method of blinding of

either the participants or the outcome
assessment was reported.

Synthesis of results
Table 4 ½T4�shows the primary and second-
ary obstetrical outcomes. There was no
significant difference in the rate of failed
OVDs between the sonographic and
clinical digital diagnosis of occiput po-
sition groups (9.9% vs 8.2%; RR, 1.14;
95% CI, 0.77e1.68). Similarly, no sig-
nificant difference was found when
considering the CD rate performed
because of a failed OVD (2.9% vs 2.5%;
RR, 1.1; 95% CI, 0.49e2.49).

No significant difference was also
found in the rate of OASIS (9.3% vs
9.7%; P¼.59), shoulder dystocia (4.6%
vs 4.6%; P¼.91), distance between the
center of the chignon and the flexion
point, and difficult OVD (20.8% vs
18.3%; P¼.82). Finally, women ran-
domized to the sonographic group had a
significantly lower rate of discordance in
the diagnosis of occiput position before
OVD and in the evaluation after birth
than those randomized to the clinical
digital diagnosis group (2.3% vs 17.7%;
RR, 0.16; 95% CI, 0.04e0.74; P¼.02).

Table 5 ½T5�shows the secondary perinatal
outcomes. No significant differences
were found in the rate of admission to
the NICU (9.4% vs 8.6%; P¼.79), Apgar
score <7 at 5 minutes (0.6% vs 0.9%;
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TABLE 2
Labor characteristics

Characteristics Wong et al,17 2007 Ramphul et al,8 2014 Ghi et al,XX 2018 Barros et al,16 2020 Totals P value

Rate of epidural use 2/25 (8) vs 3/25 (12) 228/257 (88.7) vs 228/257
(88.7)

53/89 (59.6) vs 91/132
(68.9)

112/113 (99.1) vs 108/109
(99.1)

395/484 (81.6) vs 430/523
(82.2)

.8

Induction of labor 9/25 (7.4) vs 8/25 (9.7) 129/257 (50.2) vs 129/257
(50.2)

NR NR 138/282 (48.9) vs 137/282
(48.5)

.93

Augmentation 4/25 (9) vs 10/25 (11.8) NR NR NR 4/25 (9) vs 10/25 (11.8) .06

Indication for OVD Prolonged second stage General indications for
instrumental delivery,
including fetal distress

Failure to progress 44/89
(49.4) vs 81/132 (61.4)

Failure to progress 58/113
(51.3) vs 65/109 (59.6)

Failure to progress 102/202
(50.4) vs 146/241 (60.6)

.03

Fetal distress 28/89 (31.4) vs
38/132 (28.7)

Nonreassuring CTG: 41/113
(36.3) vs 37/109 (33.9)

Failure to progress and
distress: 17/89 (19) vs
13/132 (9.8)

Prophylactic/maternal
indication: 5/113 (4.4) vs
2/109 (1.8)

Lack of maternal
collaboration: 9/113 (8)
vs 5/109 (4.6)

OP position before
OVDa

6/24b (25) vs 4/25 (16) 48/257 (18.7) vs 39/257
(15.2)

NR 19/113 (16.8) vs 24/109
(22.0)

73/394 (18.5) vs 67/391
(17.13)

.61

OT position before
OVDa

5/24b (21) vs 2/25 (8) 66/257 (25.7) vs 70/257
(27.2)

NR 18/113 (15.9) vs 16/109
(14.7)

89/394 (22.5) vs 88/391
(22.5)

.98

OP or OT position
before OVDa

11/ 24b (45.8) vs 6/25 (24) 114/257 (44.4) vs 109/257
(42.4)

14/89 (15.7) vs 4/132 (3.0) 37/113 (32.7) vs 40/109
(36.7)

176/483 (36.4) vs 159/523
(30.4)

.04

OA position before
OVDa

13/24b (54.2) vs 19/25 (76) 143/257 (55.6) vs 148/257
(57.6)

75/89 (84.3) vs 128/132
(97.0)

76/113 (67.3) vs 69/109
(63.3)

307/483 (63.5) vs 364/523
(69.5)

.04

Station >þ2 6/25 (24) vs 6/25 (24) NR 31/89 (34.8) vs 56/132
(42.4)

64/113 (56.6) vs 68/109
62.4)

101/227 (44.5) vs 130/266
(48.9)

.33

Rates of low
birthweight

NR 3/257 (1.2) vs 2/257 (0.8) 4/89 (4.5) vs 3/132 (2.3) 6/113 (5.3) vs 3/109 (2.8) 13/459 (2.8) vs 8/498 (1.6) .17

Numbers show comparison between data on patients in which ultrasound has been used in the diagnoses of occiput position before operative vaginal delivery and patients in which ultrasound was not used.

CTG, cardiotocography tracings; NR, not reported; OA, occiput anterior; OP, occiput posterior; OT, occiput tranverse; OVD, operative vaginal delivery.

a Position was ascertained by ultrasound in the intervention group and by clinical digital exam only in the control group; b Data available only for 24 of 25 patients (Wong et al,17 2007).

Bellussi. Sonographic occiput position before operative vaginal delivery. Am J Obstet Gynecol 2021.
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TABLE 3
Operative vaginal delivery details

Delivery details Wong et al,17 2007 Ramphul et al,8 2014 Ghi et al,XX 2018 Barros et al,16 2020 Totals P value

Instrument used Only vacuum (Bird’s cup
number 5)

Vacuum and forceps Only vacuum Vacuum and forceps
(Simpson and Kielland)

NA

Vacuum delivery (only
vacuum used)

25/25 vs 25/25 168/257 (65.4) vs
162/257 (63.0)

89/89 (100) vs 132/132
(100)

67/113 (59.3) vs 71
(65.1)

349/484 (72) vs 390/523
(74.6)

.94

Forceps delivery (only
forceps used)

0/25 (0) vs 0/25 (0) 7/257 (29.6) vs 77/257
(30.0)

0/89 (0) vs 0/132 (0)a 32/113 (28.3) vs 29/109
(26.6)

39/484 (8.05) vs 106/523
(20.2)

.37

Sequential use of
instruments (vacuum
or forceps first)

0/25 (0) vs 1/25 (4) 24/257 (9.3) vs 21/257
(8.2)

NA (only vacuum
performed)

11/113 (9.7) vs 8/109
(7.3)

35/395 (8.86) vs 30/391
(7.67)

.53

Number of cup
applications

NR NR 1 application: 50/89
(56.1 ) vs 82/132 (62.1)

1 application: 47/80 vs
45/81b

1 application 97/169 (57)
vs 127/213 (59.6)

.69

2 applications: 20/89
(22.5) vs 37/132 (28)

2 applications 20/89
(22.5) vs 37/132 (28)

.36

3 applications: 19/89 vs
13/132

3 applications 19/89
(21.3) vs 13/132 (9.85)

.02

Number of cup
detachments

NR NR NR No cup detachment: 47/
80 (59) vs 45/81 (56)

47/80 (59) vs 45/81 (56) .68

1 cup detachment: 18/80
(22) vs 20/81 (25)

18/80 (22) vs 20/81 (25) .74

2 cup detachments: 6/80
(7.5) vs 6/81 (7.4)

6/80 (7.5) vs 6/81 (7.4) .98

3 cup detachments: 8/
80b (10) vs 8/81b (9.9)

8/80b (10) vs 8/81b (9.9) .98

>3 tractions 1/25 (4) vs 0/25 (0) 34/257 (13.2) vs 23/257
(8.9)

NR 20/113 (17.7)b vs 18/109
(16.5)b

55/395 (13.9) vs 41/
391(10.55)

.15

Senior obstetrician as
primary operator

NR 78/257 (30.4) vs 87/257
(33.9)

NR NRc 78/257 (30.4) vs 87/257
(33.9)

.4

Numbers show comparison between data on patients in which ultrasound has been used in the diagnoses of occiput position before operative vaginal delivery vs patients in which ultrasound was not used.

NR, not reported.

a Data with regards to NICU admission, umbilical cord pH, Apgar score<7 (the authors wrote that all the newborns did well) not available; b Data missing for 33 patients in the VEþUS group and 28 patients in the VE group Q7; c A senior obstetrician was present in every
delivery and was responsible for the delivery procedure.

Bellussi. Sonographic occiput position before operative vaginal delivery. Am J Obstet Gynecol 2021.
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P¼.75), neonatal trauma (4.9% vs 4.8%;
P¼.93), umbilical cord arterial pH <7
(2.7% vs 2.5%; P¼.89), and composite
perinatal outcomes defined either as the
mathematical sum of each perinatal
outcome (22.5% vs 21.6%; P¼.87) or the
number of patients experiencing at least
1 of the perinatal outcomes (13.9% vs
14.5%; P¼.66).

Comment
Main findings
In this Q4meta-analysis of 4 RCTs, which
included 1007 women with singleton,
term pregnancies with vertex presenta-
tion and most commonly epidural
anesthesia and for which OVD was most
often indicated for failure to progress,
the sonographic examination group did
not show a reduction in the number of
failed OVDs, defined as a failed fetal
vacuum or forceps operative extraction
requiring a subsequent CD or instru-
mental delivery with forceps after a failed
vacuum extraction, when compared
with the clinical digital diagnosis of
occiput position before an OVD group.
This occurred despite the fact that the
operator was aware that the occiput
posterior or transverse positions before
an OVD were detected significantly
more frequently in the sonographic ex-
amination group than in the clinical
digital examination group (36.4% vs
30.4%, respectively; P¼.04).

Strengths and limitations
This meta-analysis of RCTs evaluated the
effect of sonographic knowledge vs
clinical knowledge of the fetal occiput
position before an OVD on the outcome
of an OVD. Only RCTs were included
and for some criteria (with the notable
exception of no blinding), these studies
were of high quality and included>1000
women.
A limitation of this meta-analysis was

the relatively small sample size
(n¼1007). To detect a 30% decrease in
the 8.2% incidence of failed OVDs in our

control group with an alpha of 0.05 and
80% power, about 3246 women would
need to be randomized. Only 2 studies
were completed after reaching the
needed sample size. About half of the
OVDs were done at stations>þ2, which
may not be applicable in some countries
such as the United States. Because an
ultrasound was not done in the clinical
digital examination group, the true
occiput position before OVD in this
group is unknown; perhaps future
studies should have a “blind ultrasound”
performed in the clinical digital diag-
nosis group. In the study by Ramphul
et al8 (Instrumental delivery & ultra-
sound Irish trial), the physicians who
performed the OVD did not always
accepted the sonographic diagnosis if
discordant from their clinical digital ex-
amination assessment.8 Another limita-
tion is that the exact experience and
technique of each provider for each
OVDwas not well described in the RCTs.
Another limitation is that the definition
of fetal head stationwas different in the 3
RCTs that provided these data16e18;
Wong et al17 in their RCTused a range of
fetal head stations between �3 and þ3
and Ghi et al18 and Barros et al16 used a
range of fetal head station between �5
and þ5.

Comparison with existing literature
The results from this meta-analysis show
a slightly lower rate of failed OVDs
(9.9% for patients with ultrasound ex-
aminations vs 8.2% for patients without
ultrasound examinations) when
compared with previous literature. For
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FIGURE 2

Q5 Risk of bias according to the
Cochrane Handbook in
Randomized Controlled Trials
included in this meta-analysis

Only the first author is given for each study.

Bellussi. Sonographic occiput position before operative
vaginal delivery. Am J Obstet Gynecol 2021.
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FIGURE 3
Forest plot of the primary outcome, failed operative vaginal deliveryQ8

Only the first author is given for each study.
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TABLE 4
Primary and secondary obstetrical outcomes

Outcome Wong et al,17 2007
Ramphul et al,8

2014 Ghi et al,XX 2018 Barros et al,16 2020 Totals RR or MD (95% CI) P value I2

Failed OVD (CD or
sequential)

0/25 (0) vs 1/25 (4) 34/257 (13.2) vs
31/257 (12)

0/89 (0) vs
2/132 (1.5)

14/113 (3.5) vs
9/109 (0.9)

48/484 (9.9) vs
43/523 (8.2)

1.14 (0.77e1.68) .52 0

CD owing to failed
OVD

0/25 (0) vs 0/25 (0) 10/257 (3.9) vs
10/257 (3.9)

0/89 (0) vs
2/132 (1.5)

4/113 (3.5) vs
1/109 (0.9)

14/484 (2.9) vs
13/523 (2.5)

1.1 (0.49e2.49) .81 3

OASIS (third- and
fourth-degree
perineal tears)

0/25 (0) vs 0/25 (0) 10/257 (3.9) vs
7/257 (2.7)

5/89 (5.6) vs
7/132 (5.3)

11/113 (9.7) vs
17/109 (15.6)

45/484 (9.3) vs
51/523 (9.7)

0.9 (0.62e1.31) .59 0

Shoulder dystocia NR 9 (3.5) vs
13 (5.1)

4/89 (4.5) vs
2/132 (1.5)

8/113 (7.1) vs
8/109 (7.3)

21/459 (4.6) vs
23/498 (4.6)

0.96 (0.5e1.84) .91 14

Distance between the
center of the chignon
and the flexion point

2.1�1.3 vs 2.8�1.0 NR 1.57�0.99 vs
1.64�1.55

NR NR �0.32 (�0.93 to
0.28)

.3 66

Difficult OVD (number
of patients who has
had >1 of the
following: >3
tractions, CD,
sequential instrument
delivery, OASIS,
neonatal traumaa)

NR NR 10/89 (11.2) vs
15/132 (11.4)

32/113 (28.3) vs
29/109 (26.6)

42/202 (20.8) vs
44/241 (18.3)

1.05 (0.72e1.52) .82 0

Discordance of
occiput position
between pre-OVD
evaluation and birth

NR 4/257 (1.6) vs
52/257 (20.2)

4/89 (4.5) vs
17/132 (12.9)

NR 8/346 (2.3) vs
69/389 (17.7)

0.16 (0.04e0.74) .02 77

Numbers show comparison between data on patients in which ultrasound has been used in the diagnoses of occiput position before operative vaginal delivery vs patients in which ultrasound was not used.

CD, cesarean delivery; CI, confidence interval; MD, mean difference; NR, not reported; OASIS, obstetrical anal sphincter injuries; OVD, operative vaginal delivery; RR, relative risk.

a Neonatal trauma include skull fractures, subgaleal hemorrhage, cephalohematoma, or any other neonatal hemorrhage.

Bellussi. Sonographic occiput position before operative vaginal delivery. Am J Obstet Gynecol 2021.
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example, in the Cochrane meta-analysis
in which forceps and vacuum extrac-
tions were compared, a failed OVD rate
of 9% with forceps extraction and 14%
with vacuum extraction was reported.22

Almost three-quarters of the OVDs in
our meta-analysis used vacuum extrac-
tion as the primary OVD instrument and
thus perhaps an OVD failure rate closer
to 14% could have been expected. The
lower than expected incidence of failed
OVDs could be because of the selection
of easier cases for inclusion in the RCT
(which is unlikely given that>50% had a
station >þ2) (Table 2); because of the
research settings within which the RCTs
were completed that perhaps allowed a
more accurate selection of women
eligible for OVD or engagement with
better operators; or because with time,
operators are getting better at OVDs (the
RCTs in the Cochrane database are all
much older than those in our meta-
analysis).

Conclusions and implications
These data have several clinical implica-
tions. Themore accurate diagnosis of the
correct occiput positions (98% correct in
the sonographic group vs 82% correct in
the clinical digital groups; P¼.02)
(Table 4), and the fact that in more cases
in the sonographic group, the operator
knew that the fetus was in occiput pos-
terior or transverse and not, erroneously
if done by clinical digital exam, in the
occiput anterior position, did not help to
achieve a greater number of safe and
successful OVDs or to achieve any sig-
nificant differences in the maternal or
neonatal outcomes. This might be sec-
ondary to the fact that the operator did
not change or know how to change his or
her OVD technique between different
occiput positions. In fact, the rates of
vacuum delivery (only vacuum used),
forceps delivery (only forceps use), and
sequential use of instruments (vacuum
or forceps first) were similar for the 2
groups. Similarly, the number of cup
applications and cup detachments and
the rate of more than 3 tractions were
also similar for both groups.

Knowledge of the correct position
does not necessarily translate into a
measurable outcome benefit.23 It is also
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possible that knowledge of the occiput
position may affect the operator who is
performing the OVD in different ways.
For example, the operator may be more
confident to perform an OVD if he or
she thinks the position is occiput ante-
rior. Or the operator may bemore fearful
and cautious if he or she thinks the po-
sition is occiput posterior or transverse.
Further research is necessary to assess
the possible usefulness of other param-
eters (eg, station, angle of progression,
head to perineum distance, deflexion,
asynclitism, and others) before OVD in
addition to the knowledge of occiput
position.

Sonographic knowledge of the correct
occiput position pre-OVD was not
associated with a significant effect on
failed OVDs or maternal or perinatal
outcomes in women with singleton,
term pregnancies with vertex presenta-
tion and usually epidural anesthesia
when compared with clinical digital
knowledge of the occiput position.
Although a more accurate diagnosis of
occiput position using ultrasound does
not necessarily translate into a measur-
able outcome benefit as studied so far,
further research is needed on possible
clinical management modifications and
OVD technique changes based on this
more accurate sonographic knowledge
of the correct occiput position.

Uncited Figure
Figure 3
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