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Abstract

Background: Approximately 5% of women will be affected by fetal malposition at full cervical dilatation, with the occiput in
transverse or posterior positions. These women are more likely to require assistance to give birth to their babies with either
rotational vaginal birth or cesarean birth at full dilatation. Three different rotational methods can be used: rotational (Kielland)
forceps, rotational vacuum, and manual rotation. Current evidence supporting the use of the 3 rotational methods is only from
observational data. To date, no randomized controlled trial (RCT) of rotational methods has been completed.
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Objective: This study aimed to evaluate whether manual rotation of the fetal head in persistent malposition at full cervical
dilatation reducestherisk of severe maternal perineal traumawithout substantially increasing therisk of cesarean birth, compared
with instrumental rotation.

Methods: ROTATE is a pragmatic, multicenter, 2-arm parallel group, open-label RCT of manual versus instrumental rotation
of thefetal head in malposition at birth with aninternal pilot and an embedded qualitative process eval uation. The primary outcome
is to evaluate whether manual versus instrumental rotation at full cervical dilatation reduces the risk of severe perinea trauma
(superiority outcome), defined as a third- or fourth-degree tear, without substantially increasing the risk of cesarean birth at full
dilatation (noninferiority coprimary outcome). A sample size calculation found that 4988 participants are required to detect a
clinically meaningful reduction of third- or fourth-degree tears from 6% to 4% with 90% power (a=.05). A total sample size of
5200 participants from approximately 40 sites is anticipated, as |oss to follow-up is expected to be about 4%. Neonatal trauma,
acomposite of potential outcomes relating to intrapartum hypoxiaand physical trauma, is a safety signal. The setting is National
Health Service consultant—{ed maternity units across the United Kingdom. Randomization is performed after eligibility has been
confirmed and verbal consent has been obtained. Randomization is undertaken via a 24-hour telephone service or web-based
system. Participants are randomized at an individual level on a1:1 ratio to manual or instrumental (forceps or vacuum) rotation.

Written consent is sought postnatally.
Results:

Data collection took place between September 9, 2022, and November 5, 2024. The total number of recruitsis 321.

The data analysis of primary and secondary outcomes is ongoing at the time of submission.

Conclusions: A multicenter RCT of rotational methods has been conducted in the United Kingdom. Although the trial was
closed early due to challenges in meeting recruitment targets, the results are still highly anticipated.

Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2026;15:€72505) doi: 10.2196/72505
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Introduction

Background and Rationale

Within this document, we use the term woman for those giving
birth for the purpose of brevity. However, it is important to
acknowledge that not all those who give birth identify aswomen
and that thiswork relatesto all people giving birth, irrespective
of gender identity.

Most vaginal births occur without complication or the
requirement of medical intervention when babies are in an
occipito-anterior position [1]. Fetal malposition at full cervical
dilatation, defined asthe fetal occiput in transverse or posterior
positions, occurs in approximately 4% to 5% of all pregnant
women [2]. There are 2 options for managing persistent fetal
mal position in the second stage of 1abor: rotational vaginal birth
or cesarean birth at full dilatation.

Intotal, 11% of women with fetal malposition in thefirst stage
of labor will eventually undergo a rotational vaginal birth [3].
There are 3 different methods of rotational vaginal birth:
rotational (Kielland) forceps, rotational vacuum, and manual
rotation. Kielland forceps and rotational vacuum are both
methods of instrumental rotation. Women are more likely to
experience significant perineal trauma following rotational
vaginal birth than cesarean birth at full dilatation, including
obstetric anal sphincter injury (OASI; 10%) [2,4]. OASI can
cause significant long-term problems, including urinary and
anal incontinence, which can gravely impede quality of life[5].
Until now, evidence gleaned from observational studies has

https://www.researchprotocol s.org/2026/1/€72505

guided practice of rotational vaginal birth, with no multicenter
randomized controlled trial (RCT) ever completed comparing
outcomes, including the incidence of OASI, between different
rotational methods. Compared to cesarean birth at full dilatation,
rotational vaginal birth may be associated with risksfor mothers
and babies, including infection (1%-4%), vagina wall
lacerations (12%-20%), and neonatal trauma (2%-9%) [4].

Cesarean birth at full dilatation is the main aternative to
rotational vaginal birth and does not expose the mother to the
risk of OASI. However, compared to cesarean births performed
before or during an earlier stage of labor, cesarean birth at full
dilatation also carries greater risks to both mothers and babies.
These risks include extended uterine incisions (20%); incision
through the cervix (26%); postpartum hemorrhage (PPH;
10%-13%); hysterectomy (4%); prolonged hospital admission
(49%); as well as impacted fetal head (33% of cesarean births
at full dilatation, doubling in cases of failed attempts at assisted
vaginal birth), neonatal skull fractures, and intracranial bleeds
(1.3%) [6-11]. Women undergoing a cesarean birth at full
dilatation are more likely to have a major hemorrhage and
extended hospital stay than thosefollowing vaginal birth. Babies
delivered by cesarean birth at full dilatation are more likely to
require admission for intensive care than babies delivered by
forceps[12]. Somerisks of cesarean birth at full dilatation carry
over into subsequent pregnancies with a greater risk of late
miscarriage and preterm birth, which is recurrent and resistant
to treatment [8]. It would be important to know whether any
rotational method can reduce the risk of OASI in the mother,
without increasing the rate of cesarean birth at full dilatation.
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Estimates of the incidence rate of cesarean births at full
dilatation at term range from 1.8% to 5% [13]. Globally, rates
arerising, and thisisthought to be due to both declining skills
in assisted vaginal birthsand increasing hesitation in performing
rotational vaginal births[14,15]. High-quality evidence from a
multicenter RCT isurgently needed to eval uate the comparative
safety and effectiveness of rotational methods. ROTATE is a
once-in-a-lifetimetrial of rotational methods, and such a study
would be extremely difficult to replicate.

Objectives

The primary objective of ROTATE is to evauate whether
manual rotation versus instrumental rotation of the fetal head
in persistent malposition at full cervical dilatation decreasesthe
risk of severe perineal trauma (OASI), without substantially
increasing therisk of cesarean birth at full dilatation. The choice
of instrument, Kielland rotational forceps or rotational vacuum,
is decided by the operator based on their own experience and
expertise or that of the obstetrician supervising them at thetime
of birth. Manual rotation may be followed by direct forceps,
direct vacuum, or maternal effort.

Secondary objectives are as follows:

1. To evaluate whether there are differences between the 2
rotational methodsin important additional clinical outcomes
for women and babies, including severe neonatal trauma
and morbidity as a safety signal (as described in the
Outcome section); maternal outcomes include urinary and
fecal incontinence and primary PPH

2. To compare the birth experience between the 2 different
rotational methods using validated patient satisfaction and
experience questionnaires

3. To establish a randomized cohort of women who have
experienced fetal malposition at full cervical dilatation

Parris et al

4. To explore qualitatively the feasibility, acceptability, and
appropriateness of the intervention and trial processes,
including consent to participate in time-critical research,
for women and health care professionals

The embedded qualitative process eval uation (QPE) will explore
the feasibility, acceptability, and appropriateness of tria
processes and interventions for women and health care
professionals, to inform decision-making for progression from
theinternal pilot to afull trial. The QPE will be used iteratively
to inform and finesse the trial process.

Methods

Trial Design

ROTATE is a pragmatic, multicenter, 2-arm parallel group,
open-label RCT with an internal pilot and QPE. Participants
are randomized to either manual or instrumental rotation at an
individual level on a 1.1 ratio. The choice of rotational
instrument, as discussed earlier, is at the discretion of the
operator. In the United Kingdom, proficiency in different
rotational methods varies, and few obstetricians report
confidencein al 3 methods[16]. Therefore, randomization will
be limited to 2 arms, as including al 3 methods would reduce
the number of sites able to participate and the number of
obstetricianswilling to recruit. Thereisminimization by center
and fetal position (occiput transverse or posterior) to ensure
balance in treatment alocations. A total of 5200 participants
will be randomized in a 3-year period from approximately 40
geographically diverse sites.

The internal pilot will last 9 months, and it will determine the
feasibility of progression to the full trial. The decision to
continue to afull trial will be based on predefined independent
stop-go criteria (red, amber, and green traffic lights; Table 1).
Thiswill be supplemented by the QPE findings.

Table 1. Stop-go criteria (red, amber, and green) for progression from pilot to full trial.

Pilot (9 months) Red Amber Green
Trial recruitment, % <80 80-99 2100
Recruitment rate, site, month <5 5-6 >6
Number of sites opened (staggered) <9 9-11 12
Total number of participants recruited <350 350-432 2437
Adherence of women to the randomized procedure, % <90 90-95 >905
Follow up of women randomized—3 months, % <80 80-95 >95
Written consent not received for women randomized, % >10 5-10 <5

Methods and Analysis

Study Setting

The study will be conducted at National Health Service
consultant—ed maternity units across the United Kingdom.

https://www.researchprotocol s.org/2026/1/€72505

Eligibility Criteria
Main Trial

Eligibility criteria for the main trial are presented in Textbox
1.
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Textbox 1. Eligibility criteriafor the main trial.

Inclusion criteria

«  Women aged =16 years at the time of randomization
« A singleton pregnancy

«  Women who have reached =36 weeks' gestation

o  Fetusesin acephalic presentation

«  Persistent malposition of the fetal head at full cervical dilatation, with the occiput between 2 0’ clock and 10 o’ clock (occiput transverse or posterior
positions), which has been diagnosed either clinically or with intrapartum ultrasound, requiring rotational vaginal birth

. Therotational vagina birth to be conducted or supervised by a single obstetrician or team who collectively have the following qualifications:

«  Signed off as competent in both manual and instrumental rotation (Kielland rotational forceps and rotational vacuum) in accordance with
the Royal College of Obstetricians and Gynecologists curriculum

« Good Clinical Practice trained

Exclusion criteria

«  Women with contraindications to an assisted vaginal birth with either forceps or vacuum

«  Women whose fetus's occiput is between 11 o’ clock and 1 0’ clock (occiput anterior position)
o  Fetusesin abrow presentation

. Intrauterine fetal death

At the time of the QPE, ROTATE did not have the provisions
o to provide translation services. An exclusion criterion for the
Women who have been approached about ROTATE, their birth  RCT and therefore the QPE waswomen and their birth partners
partners, and health care professionalsinvolved in thetrial will  \yho are not able to respond to interview questions in English.
be invited to take part in the QPE during the pilot phase (first  Trig documents for the RCT are being transated into the 5
9 months from opening). The eligibility criteria are presented 0t spoken languages at ROTATE sites—Arabic, Polish,
in Textbox 2. Romanian, Spanish, and Urdu. This means that the ability to
communicatein English will nolonger be an exclusion criterion
to the RCT.

Quialitative Process Evaluation

Textbox 2. Inclusion and exclusion criteriafor ROTATE.

Inclusion criteria

«  Women
«  Those who have been approached about ROTATE, whether they consent to the trial or not
« Eligibleto take part in ROTATE

« Ableto understand and respond to interview questionsin English

o  Birth partners
«  Women who have consented for their birth partnersto be contacted to be approached to take part in the qualitative process eval uation (QPE)

« Ableto understand and respond to interview questionsin English

«  Health care professionals
« Cliniciansinvolved in the recruitment and randomization of participants to ROTATE

«  Midwives caring for women who have been approached about the trial

Exclusion criteria
« Al
« Declineto take part in the QPE

«  Birth partners

«  Mother declines for birth partners to be contacted to take part in the QPE
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Who Will Take | nformed Consent?

As consent to the trial will take place in labor, the process to
obtain informed consent will follow the Royal College of
Obstetricians and Gynecologists guidance for intrapartum
consent for research in acute situations[17]. The consent process
has been shaped through the opinions of a patient and public
involvement (PPI) group and the favorable use of verbal consent
to emergency interventions in labor adopted by 2 preceding
intrapartum studies[18,19].

In light of the findings of the internal pilot and QPE,
recommendationswill be madeto optimize recruitment. Before
labor, antenatal information will be made available to women
through posters, leafletsin case notes, and a study website. Once
admitted to hospital for an induction of labor or in the early
stages of labor, women can beinformed broadly of intrapartum
studies that are taking place within the unit and that they may
have the option of taking part astheir labor progresses. Through
these different strategies, the aim is that most women will be
aware of thetrial and the potential to be approached to take part
in intrapartum research.

In labor, in the presence of malposition of the fetal head during
the second stage, arotational vaginal birth can bejointly agreed
upon by both the woman and her clinicians. Consent to a
rotational vaginal birth will then be taken, as it would be in
standard clinical practice. The recruiting clinician will have an
informed discussion with the woman about the option to take
part in ROTATE, supplemented by the antenatal participant
information sheet or concise infographic. Verba consent to
ROTATE can then be taken by an obstetrician who is Good
Clinical Practice (GCP) trained. Verbal consent must be taken
in the presence of a second clinician, either a physician or
midwife, who is not involved with recruitment to ROTATE.
Only aclear, positive “yes’ from the woman will be accepted
as informed consent to ROTATE. If there is any concern,
uncertainty, or refusal, the woman should not be recruited to
ROTATE. Routine care should proceed following this refusal.
Verbal consent to the study will be documented in the woman’s
clinical notes, including confirmation by the second clinician
who witnessed the consent process. Randomization will be
carried out only after verbal consent has been obtained. The
randomization procedure undertaken by either the 24-hour
telephone service or web-based system takes approximately 3
minutes to complete and does not add time pressure for
clinicians. Only obstetricians listed on the training and
delegation logs—who are GCP trained, familiar with the trial,
and authorized to obtain consent for rotationa vaginal birth—are
permitted to perform the randomization. For example, a
consultant could verbally consent the woman and a registrar
could complete the randomization process on their behalf.

Individuals for whom the recruiter believes informed consent
cannot be appropriately obtained, such as those in distress,
experiencing language barriers, under time constraints, or
affected by medication that may impair judgment, should
continue to receive routine care.

Postnatally, women who have given verbal consent to ROTATE
in labor will be approached to seek written consent. A written
postnatal information sheet will be provided. Thiswill be done

https://www.researchprotocol s.org/2026/1/€72505
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before discharge from the hospital, usually within 24 to 48 hours
after the birth. Written consent will include an agreement to use
data aready collected and to participate in follow-up
assessments.

During theinterna pilot, thereisthe additional element of being
contacted and consenting to participate in the QPE for women
who agreed to participate in ROTATE, as well as their birth
partners and, importantly, those women who declined to
participate. Clinicians involved in the internal pilot may also
be approached to participate in the QPE.

The process of consent will be refined as the trial progresses,
particularly during the internal pilot, with involvement from
the PPI coapplicants, lay PPl panel, and senior PPl board. The
findings of the QPE will play akey role in this aswell.

Additional Consent Provisionsfor Collection and Use
of Participant Data and Biological Specimens

Optional consent to longer-term follow-up as part of the RCT
will aso be taken from the woman. Similarly, participants have
the option to consent to their ROTATE data being used to
support future related research conducted by University College
London. These data may be shared anonymously with other
researchers subject to a data sharing agreement (DSA).

ROTATE does not involve any collection or storage of
biological specimens.

I ntervention

Explanation for Choice of Comparators

Women will be randomized to either manual rotation or
instrumental rotation in ROTATE. The choice of rotational
instrument is up to the operator, as it is known that not all
obstetricians are ableto perform both Kielland rotational forceps
and rotational vacuum. However, many obstetricians will be
competent in the use of either rotational instrument [16]. For
those unableto perform arotational method independently, they
will be directly supervised by an obstetrician who is competent
in that rotational method and is GCP trained.

I ntervention Description

Women with persistent malposition of the fetal head at fulll
cervical dilatation are randomized to either manual rotation
(intervention) or instrumental rotation (comparator: either
rotational forceps or rotational vacuum).

Criteria for Discontinuing or Modifying Allocated
I nterventions

If a participant declines the rotational method they have been
randomized to, the reason for the refusal and subsegquent
discussion with the obstetrician or midwifewill be documented
in the clinical notes.

Likewise, if an obstetrician feelsthat the randomized rotational
method is not suitable or unsafe in that clinical context, a
different rotational method can be used.
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Strategies to | mprove Adherenceto I nterventions

Adherence will be recorded using an adherence checklist in the
day 0 case report form (CRF). This will include adherence to
the intervention, modifications, and the reasons for this.

Adherence checklist includes the following:

1. Randomized rotational method

2. Fird rotational method used—including the reasons why
and if it is different from the randomized method

3. Second rotational method used—if the first rotational
method failed

4. Clinical reasons for the changes—to be recorded in detail

Relevant or Concomitant Care Permitted or Prohibited
During the Trial

There will be no prohibitions or restrictions on concomitant
care or recruitment to other research during the trial.

Provisionsfor Posttrial Care

Women and their babies will return to routine care following
their participation in ROTATE (Table 2).

For women, the day 0 CRF will be completed by the obstetrician
who performed or attempted the rotational vaginal birth. This
will capture the coprimary outcomes of severe perineal trauma,
defined as OASI, as well as the success of the first rotational
method and the mode of birth, including cesarean birth at full
dilatation.

Estimated blood loss following birth will be recorded up to 24
hours after birth, to capture primary PPH. Any blood
transfusions, including red blood cell transfusions or the
initiation of cell salvage of =300 mL, administered from
randomization up to 48 hours after birth will be recorded.
Likewise, at 48 hours after birth or before discharge, whichever
is sooner, participants will be asked to complete an infant

https://www.researchprotocol s.org/2026/1/€72505
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feeding questionnaire to capture breastfeeding outcomes, along
with 2 maternal experience questionnaires—the Childbirth
Experience Questionnaire (CEQ) and the Client Satisfaction
Questionnaire-8 (ClisQ).

At 3 months after birth (+ or =7 days), women will be asked to
complete the CEQ, ClisQ, and infant feeding questionnaires.
In addition, outcomes of urinary and fecal incontinence will be
captured with the International Consultation in Incontinence
Questionnaire (1CIQ) and Fecal Incontinence Quality of Life
Scale, respectively. Finally, posttraumatic stress disorder (PTSD)
symptoms will be assessed using the City Birth Trauma Score.

For babies, a neonatal CRF will be completed by a research
midwife before discharge. The ROTATE composite outcome
of severe neonatal trauma and morbidity comprises any of the
following:

- Stillbirth after study entry

- Early neonatal death (<7 days)

- Evidence of intrapartum hypoxia (Appearance, Pulse,
Grimace, Activity, and Respiration score <7 at 5 minutes
after birth)

« The presence of neonatal encephalopathy receiving
treatment with therapeutic hypothermia

« Neonatal seizures

«  Meconium aspiration syndrome

- Brachia plexus injury, fractured humerus, or fractured
clavicle

These outcomes reflect either intrapartum hypoxia or a
technically difficult birth that causes physical injury to the baby.
These composite outcomes areto be asafety signal, as suggested
by the PPl group and perinatal experts from within the study
team. All of these are considered rare neonatal events, which
iswhy a composite outcome is used.
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Table 2. Schedule of assessments.

Parris et al

Assessment

Screening

Day 0 48 hours (after maternal
discharge)

Neonatal discharge 3 months + or =7

days

Eligibility check

Valid informed consent®

Randomization

Coprimary outcomes

oASsl?

Cesarean birth

Neonatal composite and component

Assessment of adverse events

Process outcomes

Ultrasound use to diagnose the position
before rotation

Fetal position before rotation
Fetal position at birth
Vacuum cup position
Forceps marks

Adherence to the key steps of manual ro-
tation

Adherenceto the standardized assessment
of the primary outcome

Maternal

Vagind birth after successful rotation with
the first method

Changefrom rotational vacuum to rotation-
al forceps

Severe second-degree or cervical tears
Breastfeeding (UK Infant Feeding Survey)
Estimated blood loss

Red blood cell transfusion or cell salvage
Urinary incontinence (1C1Q%

Fecal Incontinence Quality of Life Scale

Maternal experience

ceQ?

clisQ®

Maternal PTSD' symptoms

City Birth Trauma Scale

O 0o o o o

3alid informed consent was sought verbally on day 0.
POAS!: obstetric andl sphincter injury.

CICIQ: International Consultation in Incontinence Questionnaire.

dCEQ: Childbirth Experience Questionnaire.
€CliSQ: Client Satisfaction Questionnaire-8.
PTSD: posttraumatic stress disorder.
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Outcome

Primary Outcomes

The primary outcomes were OASI (coprimary superiority) or
cesarean birth (coprimary noninferiority).

Secondary Outcomes

The secondary outcomes include successful vaginal birth with
first rotational method used; neonatal morbidity, as defined

Figurel. Tria Schema.

=
0
=
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= |
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a
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earlier; maternal childbirth experience; urinary and fecal
incontinence; breastfeeding; and PTSD symptoms.
Qualitative Process Evaluation

To explore the acceptability and feasibility of trial processes
for women, their birth partners, and health care professionals
will be invited to participate in the embedded QPE during the
pilot phase.

Participant Timeline

The study flowchart is presented in Figure 1.

Patient information leaflet
provided at antenatal clinic

v

Eligible women: aged 216 years at the time of randomization, single pregnancy, 236
weeks’ gestation with cephalic presentation and persistent malpaosition of the fetal
head requiring a rotational vaginal birth

v

Randomization

Intervention

Manual rotation
followed by application
of straight forceps or
vacuum or by maternal
effort

Comparator

Manual rotation

I followed by application
of straight forceps or
vacuum or by maternal
effort

Procedure to be performed by an obstetrician trained and competent to trial requirements

Y/
Confirm
consent

¥

Primary outcome
Obstetric anal sphincter injury (superiority coprimary outcome)

Caesarean section (non inferiority co primary outcome)

Assessed immediately after deliver {D0)

4

Secondary outcomes

Successful vaginal birth with allocated rotational methoed, neonatal morbidity,
maternal childbirth experience™, incontinence*, and breastfeeding™
Assessed at 48 hours or discharge and 3 months®

4

Qualitative process evaluation

of trial

Explore experi

| g
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for women, health care professionals and birth
partners

JMIR Res Protoc 2026 | vol. 15 | €72505 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

Sample Size

Main Trial

Superiority (OASI)

Following ameta-analysis of 5 recent studies, apooled estimate
of OASI inthe control group was calculated to be 5% [4,20-23].
A recent nationa audit of rotational methods, Rotational
Delivery at Full Dilatation, found OASI ratesto be 6.6%, 4.6%,
and 4.3% for Kielland rotational forceps, rotational vacuum,
and manual rotation, respectively [24]. In light of this, we have
estimated an incidence of OASI of 6% for the purposes of
ROTATE. A 2% reduction rate of OAS| was considered to be
clinicaly significant following aconsensus of experts. To detect
afall in OASI from 6% to 4% with 90% power, a 5% two-sided
significance level, and using the standard method of difference
between proportions based on a superiority hypothesis, thetrial

Parris et al

requires 4988 participants. We anticipate the dropout rate to be
low, approximately 4%. A total sample size of 5200 participants
is targeted, with 2600 allocated to each randomized arm.

Noninferiority (Cesarean Birth)

From the same meta-analysis, the pooled incidencefor cesarean
birth at full dilatation from observational datawas 9%. For the
control group, we estimated a conservative estimate of 12% for
cesarean hirth at full dilatation. Table 3 provides sample size
requirements based on a 12% or 15% incidence of cesarean
birth at full dilatation, calculated for 90% power and a 1-sided
a of 2.5%.

If the control group rate is 15%, the planned study of 5200
participants has >90% power to detect a noninferiority margin
of 3.5%. Anincrease of 3.5% from 15% to 18.5% represents a
relative risk increase of cesarean birth at full dilatation of 23%.

Table 3. Sample size reguirements based on 12% and 15% control group (forceps or vacuum) cesarean birth at full dilatation rates and noninferiority

margins.

Control rate (%) Noninferiority margin (%)

Total sample size (number of recruits)

12 29
12 3
12 35
12 4
15 3
15 3.2
15 35
15 4

5278
4932
3624
2774
5956
5234
4376
3350

Qualitative Process Evaluation

We plan to undertake semistructured one-to-one interviews
across the sites involved in the internal pilot and will attempt
to purposively recruit participants from the following groups
(number of interviews per group provided in brackets):

+  Women who decline to participate (approximately 5-7)

+ Women randomized to the instrumental rotation group
(approximately 10-14)

+  Women randomized to the manua
(approximately 10-14)

+  Birth partners (approximately 5-7)

+ Hedth care professionals involved in recruitment and
randomization (approximately 12-15)

+ Midwives involved in the care of women who are
approached (approximately 8-10)

rotation group

Numberswill remain flexible to ensure that the overall sample
and associated data have sufficient information power to develop
new knowledge in relation to the research objectives [25].

Recruitment
Main Trial
Fetal malposition at full cervical dilatation is estimated to affect

approximately 5% of women [2]. If a hospital has a delivery
rate of 5000 births per year, this can be approximated to 417

https://www.researchprotocol s.org/2026/1/€72505

births per month. Of these 417 monthly births, 20 would be
anticipated to be affected by fetal malposition at full cervical
dilatation. A total of 12 siteswill be opened inthefirst 9 months,
with 40 sites opened in total by the end of thetrial. Six recruits
per month per sitewill reach acumulativetotal of 5200 recruits
within 3 years of opening.

Qualitative Process Evaluation

Women

Following an approach to ROTATE, both women who have
consented and declined recruitment to the trial will be asked to
consider participation in the QPE. Once verbal consent to the
QPE is taken by the recruiting clinician, women will be asked
to complete their details on a consent to contact form, which
will be subsequently shared with the QPE research team.

Site-specific screening logs and clinical notes of all women
approached about ROTATE will be reviewed by research teams
at local sites. If the QPE has not been documented to have been
discussed, or women have asked to discussit | ater, the research
midwives will send a letter within 4 weeks to invite them to
consider participating.

Birth Partners

Birth partners will be approached after a woman has agreed to
thison the consent to contact form, using the same mechanisms
as mentioned earlier.
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Health Care Professionals

Both the clinicians who recruit and randomize participants as
well asthe midwives caring for women who are approached for
ROTATE will be contacted directly by the QPE research team.
They will beidentified through the delegation logs, snowballing
within sites, collaborator events, and established clinical
networks.

Assignment of Interventions: Allocation

Sequence Generation

Women are randomized to either manual rotation or instrumental
rotation at the level of the individua at a 1:1 ratio. A
minimization procedure using acomputer-based algorithm will
be used to avoid chance imbalances in important stratification
variables. Strata used in the minimization will be center and
fetal position (occiput transverse or occiput posterior).

Concealment Mechanism

There will be no concealment mechanism in ROTATE, asit is
an open-label RCT.

I mplementation

Oncedligibility has been confirmed and verbal consent hasbeen
obtained as previously outlined, aphysicianis GCPtrained and
on the delegation log can undertake the randomi zation process.
Randomization will be carried out in 1 of 2 ways. Either, a
24-hour automated telephone service can be used. Alternatively,
web-based randomi zation through awebsite can be performed.
Either method of randomization will ask 5 questions confirming
eligibility and the center identification number. The allocated
rotational method will then be generated and given to the
clinician, either spoken through the telephone service or
displayed on the website.

Assignment of Interventions: Blinding

Who Will Be Blinded?

ROTATE is an unblinded RCT, so no participants or clinicians
will be blinded.

Procedure for Unblinding
Asthere will be no blinding, unblinding will not occur.

Data Collection and M anagement

Plans for Assessment and Collection of Outcomes

The day 0 CRF will capture the coprimary outcomes of OAS!,
diagnosed on clinical vaginal or rectal examinationimmediately
after birth, and cesarean birth.

Other information captured on thisform includes the following:

« Thelevel of the obstetrician performing or supervising the
rotation

«  The obstetrician’s preferred rotational method

« How fetal malposition was identified—through vaginal
examination alone or with intrapartum ultrasound

«  Thefirst rotational method attempted, and if it differed from
the randomized method, the reasons for this deviation

« If thefirst rotational method was successful

«  Whether a second rotational method was attempted

https://www.researchprotocol s.org/2026/1/€72505
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- The mode of birth following successful or unsuccessful
rotation (direct forceps, direct vacuum, maternal effort, or
cesarean birth)

- The position of the fetal occiput or posterior fontanelle at
birth

Within 48 hours of birth, a research midwife will complete
forms documenting maternal blood loss and neonatal outcomes.
Women will be asked to complete the CEQ, ClisQ-8, and infant
feeding forms at 48 hours or before discharge, whichever is
sooner. Finaly, 3 months after birth, participants will be
approached to complete the CEQ, ClisQ-8, and infant feeding
formsagain, aswell asthelCIQ, the Fecal Incontinence Quality
of Life Scale, and City Birth Trauma Scale. These forms can
either be sent by post to women or completed on the web after
being contacted via email.

Plansto Promote Participant Retention and Complete
Follow-Up

Women will be supported during the recruitment process by
information being shared by members of the research team and
supported with antenatal information, including theinfographic
during labor. They will be informed that they may decline
recruitment or withdraw their consent at any time, without
providing a reason, and that doing so will not affect the care
that they will receive.

To encourage retention, members of the local research teams
will aim to obtain written consent from participants before
discharge. Although this will usually be done by a research
midwife, physicians will be asked to take written consent if it
isunlikely that a research midwife will be able to speak to the
participant before discharge, for example, aparticipant recruited
on aFriday evening who will be returning home before Monday
morning.

To complete the follow-up, women can be contacted once by
the local research teams with either a letter or a telephone
reminder if no response has been received within 2 weeks.

Data M anagement

Day 0 CRF

Datawill be captured on the day 0 CRF, which can be either a
paper questionnaire or web-based submission using REDCap
(Research Electronic Data Capture; Vanderbilt University) or
using a web-based patient record, if the local unit has this
facility. REDCap is a secure, dedicated web-based data capture
system.

Follow-Up at 48 Hours and 3 Months

The 48-hour and 3-month questionnaires, including the Infant
Feeding Survey, Neonatal CRF, maternal estimated blood loss,
CEQ, ClisQ-8, ICIQ, Fecal Incontinence Quality of Life Scale,
and City Birth Trauma Scale, will be completed using the
participant’s preferred method—either | etter, telephone, email,
or on the web. Paper questionnaires will be sent by post to the
local research team.

Data gathered through paper questionnaires will be transcribed
onto the REDCap database by the local research teams. Paper
copies of any forms will be retained at the site. The local
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principal investigators (PIs) will be responsible for ensuring
that trial documentsfrom their units are securely retained. Data,
both paper and electronic, will be stored confidentially for 25
years.

Confidentiality
Main Trial
ROTATE will be registered with the data protection officer at

the University of Birmingham. Datawill be held in accordance
with the Data Protection Act (2018).

Participants' anonymity will be maintained by the research
teams. At randomization, an identification number will be
generated, which will be used during data collection. Only study
investigatorswill have accessto the dataset stored on the secure
database. Only if there is a regulatory or institutional
requirement, such asfor data entry quality checks, would there
be an exception. Database passwords will not be shared.

The relevant site staff will undergo study-specific data entry
training at the siteinitiation visit or through web-based training.
Thiswill be supported by written guidance. Any consent forms
or identifiable data can be sent viaemail only through a secure
National Heath Services email provider (@nhs.net email
address or equivalent).

Qualitative Process Evaluation

Written informed consent will be taken where possible. In cases
where study-related paperwork has either not been received or
completed fully, or there are concernsregarding written literacy,
aternate forms of consent will be sought. These include
electronic consent, where the form is completed electronically
and returned as a scan or photo, and verbal consent, where the
formisread aloud in full and audio recorded as a separate file
at the start of theinterview. With verbal consent, if aparticipant
declines to consent to any of the statements, the interview will
be terminated at that time.

Informed consent, no matter the form in which it is taken, will
include agreement to participate, demographic data collection,
audio-recorded discussion, and anonymized data sharing.

At the beginning of the audio recording, verbal reconfirmation
of consent will be taken from participants who have completed
electronic or written consent, and then, this recording will be
closed. For participantswho have given consent, asecond audio
recording will then commence for the interview. A member of
the QPE research team will transcribe the consent audio file to
generate aformal record of informed or declined consent. The
second audio file of the interview will be sent to a third-party
company for transcription. The consent audio filewill be stored
securely and separately from the transcript of the main interview
if consent was gained. Interview participants will be able to
withdraw their consent within 2 weeks of data collection without
needing to provide areason.

Plansfor Collection, Laboratory Evaluation, and
Storage of Biological Specimensfor Genetic or
Molecular Analysisin ThisTrial or Future Use

No biological specimenswill be collected during the ROTATE
trial.
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Statistical M ethods

Statistical Methodsfor Primary and Secondary Outcomes
of the Main Trial

Overview

Participants will be randomly allocated into 2 groups: manual
and instrumental rotation. All participants' datawill beanalyzed
based on the group they have been alocated to, regardless of
any protocol deviations or adherence to the randomization.

Appropriate summary statistics and differences between groups
will be presented for al relevant outcomes along with 95% Cls,
and P values from 2-sided tests will also be provided. Where
possible, intervention effects will be adjusted for the
minimization (hospital and fetal position—occiput posterior or
occiput transverse). No adjustment for multiple comparisons
will be made.

Primary Outcome

The coprimary outcomes of OAS| and cesarean birth at full
dilatation will be analyzed using mixed-effects log-binomial
models. This will generate relative risks alongside risk
differenceswith 95% Cls, adjusting for fetal position asafixed
effect and hospital as a random effect. A Poisson regression
model with robust SEs will be used to estimate the same
parametersif the log-binomial model failsto converge. Should
a Poisson regression model also fail, unadjusted estimates will
be produced from the log-binomial model.

As ajoint effect of both outcomes is not being assessed, type
Il error adjustments have not been applied. Interpretation of the
results will be based upon the treatment effect and 95% Clsfor
each of the coprimary outcomes.

Secondary Outcomes

The same analysis will be performed for all binary secondary
outcomes (such as successful vaginal birth and breastfeeding
intention after birth) asfor the primary outcome, aswell asany
safety output, including serious adverse events (SAES). For
continuous outcomes (eg, estimated blood | oss), amixed-effects
linear regression model will be used to generate differences
between group means and Cls, adjusting for the same
minimization parameters as the primary outcome.

Statistical Methodsfor Primary and Secondary Outcomes
of the QPE

To analyze the qualitative data, the framework approach will
be used to facilitate a systematic and flexible approach. This
aims to identify thematic patterns and commonalities while
accounting for individual variation in experience within the
interpretive account. Meaningswill be generated and constructed
through situational, interpretative engagement with the data.
This will produce dynamic feedback that can be shared with
the Trial Management Group (TMG) during the pilot phase.
Thisis aimed to improve and streamline processes of the trial
and ensure that lessons learned continuously enhance the pilot.
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Interim Analyses

Main Trial

During the trial, interim analyses of both efficacy and safety
will be presented to theindependent Data M onitoring Committee
(DMC). Analysis of the coprimary and significant secondary
outcomes, as well as a full assessment of safety from SAEs,
will likely be included in at least annual reviews. On the basis

of thisinformation, criteria for stopping or modifying the trial
will beratified by the DMC.

Qualitative Process Evaluation

Data from the QPE in the pilot will be shared with the Tria
Steering Committee (TSC) to support their decision-making
about progression to the full trial.

Methodsfor Additional Analyses, Such as Subgroup
Analyses)

Subgroup anayses will be performed on the coprimary
outcomes, including division of instrumental rotation into
Kieland rotational forceps and rotational vacuum. However,
this will be limited to the same variables from minimization.
By including an intervention group by subgroup interaction
parameter in the regression model, the effects of the subgroups
will be analyzed. This will be presented aongside the effect
estimate and 95% CI within the subgroups. It should be noted
that the results of the subgroup analyses should be interpreted
with caution. Theseresultswill only be used to generate, rather
than confirm, hypotheses.

Methodsin Analysisto Handle Protocol Nonadherence
and Any Statistical Methodsto Handle Missing Data

As much as possible, attempts will be made for full follow-up
data to be collected from al ROTATE participants. In light of
this, it is expected that there will be minimal missing data.
Participants with missing primary outcome data will not be
included in the primary analysis. However, this would present
arisk of bias. To assess the possible impact of thisrisk of bias,
sensitivity analyses will be carried out.

The 2 randomized groups will be manua rotation and
instrumental rotation. The randomized allocation is the first
rotational method to be attempted. In cases where the
randomized rotational method fails, some crossover is expected,
such as switching to instrumental rotation after failed manual
rotation, or vice versa. However, thisis expected to below based
on a crossover rate of 0.6% in 2 recent studies [4,20]. Using
appropriate sensitivity analyses, including per protocol analysis
of the 2 coprimary outcomes, we will examine the robustness
of the conclusions.

Adherence to the allocated rotational method will be recorded
on the adherence checklist within the day 0 CRF. Videos to
standardize the techniques for the 3 rotational methods will be
made available to recruiting sites before the trial opens. These
can be shared by the local Pl [26].

https://www.researchprotocol s.org/2026/1/€72505
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Plansto Give Accessto the Full Protocal,
Participant-L evel Data, and Statistical Code

The protocol isavailableto the public. Trial-related monitoring,
audits, ethical review, and regulatory inspections will be
permitted by the investigator. Thiswill include direct accessto
source data and documents.

Access to the anonymized trial data will be considered by the
Birmingham Clinical Trials Unit (BCTU) typically within 6
months after the primary publication. Only scientifically sound
proposals from appropriately qualified research groups will be
considered for data sharing after review by the BCTU Data
Sharing Committee in discussion with the chief investigator. In
the absence of the chief investigator or where appropriate,
discussionswill include any of the TSC, TMG, and independent
TSC. Once the release of the data is approved and before the
data are released, aformal DSA may be required between the
respective organizations. All data will be anonymized unless
the DSA includesthetransfer of identifiable patient information.
Transfer of datawill bethrough a secure and encrypted method.

Participants will be told in the information sheet that this may
happen and asked to verify they understand this in the consent
form. The findings of ROTATE will be published in
peer-reviewed journals. Likewise, the results will be shared
with participants who wish to be informed.

Oversight and Monitoring

Composition of the Coordinating Center and TSC

The TSC will comprise 75% independent membership, including
an independent chair (UK-based or holding a substantive
UK-based appointment); an independent statistician or
methodol ogist; >2 PPl membersfrom PPl coapplicants, thelay
PPI panel, and the senior PPl board; and >1 topic expert. The
TSC will invite observers, including a representative of the
sponsor and a representative from the research network, to
meetings as appropriate. Attendance at TSC meetings by
nonmembers will be at the discretion of the chair.

Composition, Role, and Reporting Structure of the DMC

The DMC will include topic and methodology experts, a
statistician, and =1 member who is UK-based or holding a
substantive UK -based appointment. The DMC will have 3to 4
independent members, in line with the National Institute for
Health and Care guidance. The DM C will meet at |east annually.
The DMC’'s main roles will include the following:

«  Being the only body with access to unblinded comparative
data

« By monitoring these data, they can make recommendations
to the TSC with any ethical or safety reasons that should
stop the trial from continuing

« To consider whether any interim analysis is necessary to
advise the TSC on the release of data or information

« |If asked by the TSC, project sponsor, or project funder, the
DMC could consider datacoming to light from other related
studies. If there are serious concerns regarding the viability
of ROTATE, the DMC chair may be asked by the project
funder to produce an interim or futility analysis. The same
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may be asked if the research team is requesting significant
extensions.

Adver se Event Reporting and Harms

Adverse Events

Adverse event (AE) reporting will be in accordance with the
UK Poalicy Framework for Health and Social Care Research
(2017), GCP, and the requirements of the Health Research
Authority. The local research teams will document AES in
participants' notes. Thiswill include the severity and seriousness
of harm, as well as a relationship to any interventions. The
reporting period for AEswill be 3 months and 7 days after the
birth. Most AEs will be captured on the CRFs.

Serious AEs

When an SAE occurs, the Pl or any authorized person listed on
the delegation | og at the site should first report the SAE to their
Trust according to local procedures. Next, the Pl or delegates
should complete an SAE form, which is signed and dated by
the PI. A copy of the SAE form along with any relevant
anonymized patient data should be sent by the Pl to inform
BCTU of the SAE according to the following criteria:

1. Record safety reporting-exempt SAEsin the medical notes
(including preplanned hospital admission and hospital
admission of the mother for <24 hours).

2. Report SAEsto the trial office in a nonexpedited manner
(within 4 weeks of thelocal research team becoming aware
of the event; including unplanned hospital admission of the
baby within the follow-up period and unplanned admission
of the mother for >24 hours during the follow-up period).

Table 4. Serious adverse events rel atedness categories.
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3. Report SAEs to the tria office in an expedited manner
(within 24 hours of thelocal research team becoming aware
of the event).

Thisincludes any other SAE that has not been listed earlier.

The Pl or delegate who compl etesthe SAE form should indicate
the seriousness and causality of the event (Table 4).

Once the SAE has been received by BCTU, the chief
investigator or delegate will independently review the causality.
An SAE deemed by the chief investigator, Pl, or delegate to
have a reasonable causal relationship with an intervention will
be viewed as arelated SAE. Should the chief investigator and
Pl disagree on the causality assessment, both opinions will be
documented. Should the event require further reporting, the
relevant opinion will be included with the report.

The chief investigator or delegate will assess the expectedness
of an SAE (Textbox 3).

BCTU will report any event deemed to be unexpected and
related SAEs to the Research Ethics Committee (REC) and
sponsor within 15 days of BCTU being notified. However, if
any significant safety concerns are suspected or found during
the course of ROTATE, the main REC and the University of
Birmingham Research Governance Team will be notified
immediately for their advice. Should an urgent safety measure
be taken, BCTU will immediately (within 3 days) give written
notice to the REC of the actions taken and the reasons for this.

After an SAE has been reported, the participant should be
followed up until the event has resolved or stabilized. Further
information should be sent to BCTU as required.

Category Definition Causality

Definitely Clear evidence suggesting a causal relationship, and other possible contributing factors can be ruled out. Related

Probably Evidence suggesting a causal relationship, and the influence of other factorsis unlikely. Related

Possibly Some evidence suggesting a causal relationship. However, the influence of other factors may have contributed Related
to the event.

Unlikely Little evidence suggesting a causal relationship. There is another reasonable explanation for the event. Unrelated

Unrelated No evidence of any causal relationship. Unrelated

Textbox 3. Serious adverse events’ expectedness categories.

Category and definition

«  Expected: adverse event consistent with known information from manual or instrumental rotation

«  Unexpected: adverse event that isinconsistent with known information from manual or instrumenta rotation

Freguency and Plansfor Auditing Trial Conduct

Trial-related monitoring and audit, ethical review, and inspection
will be permitted. No routine monitoring visits are planned.
However, on-site monitoring will be undertaken if there is a
causefor concernfor BCTU, such as consistent poor datareturns
or large volumes of protocol deviations.

https://www.researchprotocol s.org/2026/1/€72505

Plansfor Communicating | mportant Protocol
Amendmentsto Relevant Parties, Such as Trial
Participants and Ethical Committees

All amendments will be documented in the protocol under the
“Protocol Amendments’ section. Decisions to amend the
protocol and any trial documentswill beinitiated by the TMG.
University College London, as the sponsor, will deem whether
an amendment is either substantial or nonsubstantial.
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To make substantial changes, a submission will be required to
be sent to the REC and Health Research Authority for their
approval. Once received, Research and Development
departments at local sites will be informed of the proposed
amendment and their approval regquested. If no response has
been received from a site after 35 days, it will be assumed that
they do not object to the amendment, and it will beimplemented.

Ethical Consider ations

Ethics approval to conduct the trial has been obtained from
London—Surrey REC (REC reference 22/L.O/0157; Integrated
Research Application System, IRAS 301912) on May 19, 2022.
Verbal consent will be taken at the point of recruitment once
eligibility has been confirmed and in the presence of aclinician
(physician or midwife) who isunaffiliated with thetrial. Written
consent will be obtained within 48 hours of birth. Separate
informed consent will be sought for participation in the
qualitative process evaluation. The privacy and confidentiality
of recruits data and identity has been maintained. No
compensation was awarded to recruits.

Dissemination Plans

The findings of ROTATE will be disseminated through several
channelsto reach awide audience. The publication policy will
be overseen by the TSC.

Public Engagement

A dedicated website will be created to share the progress and
findings of ROTATE. The PPI partnerswill distribute the results
of the study to parentsin their networks. Finally, the study team
will disseminate short videos, graphics, and vignettes
summarizing the trial findings on their social media platforms
(X [X Corp], Facebook [Meta Inc], Instagram [Meta Inc], and
Mumsnet).

Professional Stakeholder Engagement

By working with the National Institute for Health and Care
research networks, Academic Health Science Networks, and
Applied Research Collaborations, thefindingswill be available
as evidence to be critically appraised and subsequently used to
update guidance for rotational vagina birth from the Royal
College of Obstetricians and Gynecologists and National
Institute for Health and Care Excellence.

Academic Stakeholders and Outputs

It is anticipated that the results will be published in
peer-reviewed journals with a high-impact factor. We aim to
present at national and international conferences to share the
learnings within the academic community.

Pathway to Practice | mprovement

The chief investigator isthe convenor of RCOG Assisted Birth
Simulation Training, a national mandatory course of assisted
vaginal birth for UK trainees. Key findings from the trial will
inform future iterations of the course, including emphasizing
which rotational method has been found to be safest and most
efficacious, and recommendationsfor consent in labor. Members
of the study team also organize a national course on rotational
vaginal birth, Advanced Rotational Techniques and Safe
Caesarean Birth at Advanced/Full Dilatation Training, which

https://www.researchprotocol s.org/2026/1/€72505
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isaimed at senior trainees and consultants [27]. Likewise, the
findings of ROTATE will be highlighted in the same way.

Authorship

There are no plansfor the intended use of professional writers.
Authorship will be justified to and agreed upon by the TMG.
The TSC will resolve any difficulties or disagreements. If any
individual members of the group are not satisfied with a
decision, they can appeal to the TMG for reconciliation. If this
cannot be resolved, it will be referred to the TSC.

Results

Recruitment started on September 9, 2022, and ended on
November 5, 2024. A total of 321 participants were recruited.
After review with the funder and due to not meeting the
anticipated recruitment targets, ROTATE was closed. The trial
closed on February 9, 2025. Data analysis of primary and
secondary outcomes, as well as novel findings, is ongoing at
the time of submission.

The protocol used for the submission is version 5.0, dated
December 15, 2023.

Discussion

Principal Findings

Fetal malposition in the second stage of labor increases the
likelihood of obstetric intervention, including rotational vaginal
birth and cesarean birth at full dilatation. Rotational vaginal
birth risks OASI and neonatal trauma [18]. However, cesarean
birth at full dilatation carries greater chances of some adverse
maternal and neonatal outcomes compared with both cesarean
birth before or at an earlier stage of labor as well as assisted
vaginal birth [8,9,12].

ROTATE isapragmatic, multicenter, open-label, 2-arm parallel
group RCT of manual rotation versus instrumental rotation of
thefetal head in persistent malposition at full cervical dilatation.
We hypothesize that manual rotation will have a lower rate of
OASI without substantially increasing the chance of cesarean
birth at full dilatation when compared with instrumental rotation.
The choice of instrument, Kielland rotational forceps or
rotational vacuum, isup to the operator. We aim to recruit 5200
participants over a 3-year period at approximately 40
consultant-led maternity units acrossthe United Kingdom. The
coprimary outcomes, OA S| and cesarean birth at full dilatation,
will be recorded immediately after birth. Secondary outcomes
of maternal blood loss in the first 24 hours, neonatal trauma,
breastfeeding, and birth experience will be collected at 48 hours
after birth or before discharge. Further secondary outcomes of
breastfeeding, birth experience, PTSD, and urinary and fecal
incontinence will be collected at 3 months after birth.

Improved evidence to support rotational vaginal birth is hoped
to improve obstetric practice worldwide. Likewise, it aims to
directly address harrowing reports of birth trauma, OASI and
itslong-term detrimental impact on quality of life, and neonatal
trauma following assisted vaginal birth [28].
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Strengths of the study include its multicenter RCT design. No
RCT of rotational methods has ever been completed, leaving a
gap in this level of robust evidence. It is also unlikely that a
multicenter RCT of rotational methods could be repeated
anywhere in the world. Limitations include selection bias, as
both the sites participating in ROTATE and the clinicians
recruiting are likely to have agreater interest in and potentially
more skill with rotational vaginal birth than other obstetricians.
The results may be less applicable to those with limited
experience and confidence in rotational vaginal birth. As the
trial isunblinded, it could lead to biased assessment of subjective
outcomes, including OASI diagnosis, considering the same
clinician may perform and assess the procedure. Although the
instrumental rotation arm includes both Kielland rotational
forceps and rotational vacuum, which can introduce
heterogeneity, secondary analyses will be able to determine

Parris et al

additional detailsregarding theinstrumental rotational used and
subsequent outcomes.

Conclusions

A multicenter RCT of rotational methods has been conducted
inthe United Kingdom with the primary outcome of determining
whether manual rotation reduces the risk of severe perinea
trauma without increasing the risk of cesarean birth, compared
with instrumental rotation. Although the trial was closed early
dueto challengesin meeting recruitment targets, the resultsare
still highly anticipated, with potential implications on the
management of fetal malposition at full cervical dilatation and
rotational vaginal birth in the United Kingdom and globally.
Lessons learned from conducting this intrapartum RCT,
including insights from the embedded QPE, aim to guide
much-needed future intrapartum studies.

Acknowledgments

The authors wish to acknowledge the contributions of the women, midwives, and obstetricians participating in the study and
filling out surveys. The authors also wish to acknowledge (1) the ROTATE study group (ROTATE coapplicants): Professor Peter
Brocklehurst (Birmingham Clinical TrialsUnit, University of Birmingham, United Kingdom), Professor Christoph Lees (Imperial
College London, United Kingdom), Dr Nia Jones (University of Nottingham, United Kingdom), Professor Neil Marlow (University
College London, United Kingdom), Professor Siobhan Quenby (University of Warwick, United Kingdom), and Professor Shakila
Thangaratinam (University of Liverpool, United Kingdom); (2) ROTATE principal investigators: Dr Kate Alldred, Dr Jennifer
Brewster, Mrs Joanne Ficquet, Dr Suhair Ibrahim, Dr Rachel Nicholson, Dr Sathyapriya Parthasarathy, Mr Santhosh Puthuraya,
Dr Rosemary Townsend, and Miss Elly Tsoi; (3) ROTATE associate principal investigators: Dr Olugbenga Ajibawo, Dr Marielle
Armstrong, Dr Chukwuemeka Atuanya, Dr Joseph Batson-Moore, Dr Charline Bradshaw, Dr Rohan Chodankar, Dr Eilidh Clarke,
Dr Brian Dromey, Dr Wiaam Elradi, Dr Magdalena Fiolna, Dr Harriet Gardner, Dr Delima Khairudin, Dr Charlotte Leeson, Dr
Sherif Mahgoub, Dr Una Pak, Dr Catherine Perry, Dr Shruti Saralaya, Dr Norman Shreeve, Dr Laura Stirrat, Ms Guldzhan
Vorona, Dr Monika Wasserman, and Dr Julia Z6lIner; and (4) ROTATE midwife: Olivia Newth. This work was supported by
theNational Institute for Health and Care Research (NIHR; Health Technology Assessment [HTA]; NIHR127818; grant awarded:
£2.6 million; GBP £1=US $1.35). The views expressed are those of the authors and not necessarily those of the NIHR or the
Department of Health and Social Care. The research costs of the trial are funded by the HTA grant awarded to DS of University
College London, chief investigator. The NIHR HTA provides ongoing help and support to the chief investigator to ensure that
the project progresses smoothly. Trial design, conduct, data analysis and interpretation, manuscript writing, and dissemination
of results are the responsibility of the university sponsor and their delegates, though the funder will monitor progress against key
milestones via the submission of regular progress reports.

Data Availability
The datasets generated or analyzed during this study are available from the corresponding author on reasonable request.

Authors Contributions

DP wrote the paper. RN developed the protocol, supervised the writing of the paper. JB, EM, LLJ, JN and VC anayzed and
interpreted the data. DR, VC, ZH, LLJ, RL, EM, IN and LB acquired the data. AB, ALD, KH, PH, LLJ, EM, JN, SO, RP, NS,
MT, AW, and DS conceived and designed the trial. DS led the proposal and protocol development. RN, JB, LB, AB, VC, ALD,
KH, PH, ZH, LLJ,RL, EM, JN, SO, RP, AS, NS, MT, BW, AW, and DS reviewed the paper. All authorsread the final manuscript.

Conflictsof I nterest
None declared.

References

1.  Foggin HH, Albert AY, Minielly NC, Lisonkova S, Koenig NA, Jacobs EN, et al. Labor and delivery outcomes by delivery
method in term deliveries in occiput posterior position: a population-based retrospective cohort study. AJOG Glob Rep.
Aug 05, 2022;2(4):100080. [FREE Full text] [doi: 10.1016/j.xagr.2022.100080] [Medline: 36536849]

2. BurdJ, Gomez J, BerghellaV, Bellussi F, de Vries B, Phipps H, et al. Prophylactic rotation for malposition in the second
stage of labor: a systematic review and meta-analysis of randomized controlled trials. Am J Obstet Gynecol MFM. Mar
2022;4(2):100554. [doi: 10.1016/j.ajogmf.2021.100554] [Medline: 35139392]

https://www.researchprotocols.org/2026/1/€72505 JMIR Res Protoc 2026 | vol. 15 | €72505 | p. 15

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S2666-5778(22)00029-6
http://dx.doi.org/10.1016/j.xagr.2022.100080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36536849&dopt=Abstract
http://dx.doi.org/10.1016/j.ajogmf.2021.100554
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35139392&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Parriset al

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Barrowclough J, Kool B, Crowther C. Fetal malposition in labour and health outcomes for women and their newborn
infants: a retrospective cohort study. PLoS One. Oct 19, 2022;17(10):e0276406. [FREE Full text] [doi:

10.1371/journal .pone.0276406] [Medline: 36260647]

Bahl R, Vande Venne M, Macleod M, Strachan B, Murphy DJ. Maternal and neonatal morbidity in relation to the instrument
used for mid-cavity rotational operative vaginal delivery: aprospective cohort study. BJOG. Nov 2013;120(12):1526-1532.
[doi: 10.1111/1471-0528.12398] [Medline: 23924292]

Okeahiadlam NA, Taithongchai A, Thakar R, Sultan AH. Theincidence of anal incontinence following obstetric anal sphincter
injury graded using the Sultan classification: anetwork meta-analysis. Am J Obstet Gynecol. Jun 2023;228(6):675-88.€13.
[FREE Full text] [doi: 10.1016/j.8j09.2022.11.1279] [Medline: 36379266]

Banerjee A, Al-Dabbach Z, Bredaki FE, Casagrandi D, Tetteh A, Greenwold N, et al. Reproducibility of assessment of
full-dilatation cesarean section scar in women undergoing second-trimester screening for preterm birth. Ultrasound Obstet
Gynecol. Sep 2022;60(3):396-403. [FREE Full text] [doi: 10.1002/u0g.26027] [Medline: 35809243]

Banerjee A, Ilvan M, Nazarenko T, Solda R, Bredaki EF, Casagrandi D, et a. Prediction of spontaneous preterm birth in
women with previous full dilatation cesarean delivery. Am J Obstet Gynecol MFM. Mar 2024;6(3):101298. [EREE Full
text] [doi: 10.1016/j.8jogmf.2024.101298] [Medline: 38278178]

Watson HA, Carter J, David AL, Seed PT, Shennan AH. Full dilation cesarean section: arisk factor for recurrent
second-trimester loss and preterm birth. Acta Obstet Gynecol Scand. Sep 2017;96(9):1100-1105. [FREE Full text] [doi:
10.1111/a0gs.13160] [Medline: 28449286]

Davis G, Fleming T, Ford K, Mouawad MR, Ludlow J. Caesarean section at full cervical dilatation. Aust N Z J Obstet
Gynaecol. Dec 2015;55(6):565-571. [doi: 10.1111/8j0.12374] [Medline: 26223774]

Vashi CA, Vijay N, Bhalerao A, Shetty A. Obstetrics outcomes in women undergoing second-stage cesarean section: a
cross-sectional study. Cureus. Jun 03, 2023;15(6):€39911. [FREE Full text] [doi: 10.7759/cureus.39911] [Medline: 37404394]
Goswami KD, Parmar MM, Kunjadiya AN. Study of fetomaternal outcome in second stage caesarean section. Int J Reprod
Contracept Obstet Gynecol. May 28, 2019;8(6):2169-2171. [doi: 10.18203/2320-1770.ijrcog20192129]

Murphy DJ, Liebling RE, Verity L, Swingler R, Patel R. Early maternal and neonatal morbidity associated with operative
delivery in second stage of labour: a cohort study. Lancet. Oct 13, 2001;358(9289):1203-1207. [doi:
10.1016/S0140-6736(01)06341-3] [Medline: 11675055]

ZhouH, Lai KF, Xiang Q, Zhang LL, Xu'Y, Cheng C, et al. Second-stage cesarean delivery and preterm birth in subsequent
pregnancy: alarge multi-institutional cohort study. J Gynecol Obstet Hum Reprod. Oct 2022;51(8):102447. [doi:
10.1016/j.jogoh.2022.102447] [Medline: 35907496]

Offringa Y, Paret L, Vayssiere C, Parant O, Loussert L, Guerby P. Second stage cesarean section and the risk of preterm
birth in subseguent pregnancies. Int J Gynaecol Obstet. Dec 2022;159(3):783-789. [doi: 10.1002/ijgo0.14186] [Medline:
35307823]

Loudon JA, Groom KM, Hinkson L, Harrington D, Paterson-Brown S. Changing trends in operative delivery performed
at full dilatation over a 10-year period. J Obstet Gynaecol. May 2010;30(4):370-375. [FREE Full text] [doi:
10.3109/01443611003628411] [Medline: 20455720]

ParrisDL, Jaufuraully S, Opie J, Siassakos D, Napolitano R. A national survey of clinicians opinions of rotational vaginal
births. Eur J Obstet Gynecol Reprod Biol. Aug 2024;299:83-90. [doi: 10.1016/j.6jogrb.2024.05.045] [Medline: 38843726)]
Obtaining valid consent to participate in perinatal research where consent istime critical: clinical governance advice no.
6a. Royal College of Obstetricians & Gynaecologists. Feb 2016. URL : https://www.rcog.org.uk/media/2jvdj2jf/
clinical-guidance-6a-2016.pdf [accessed 2025-06-17]

Houghton G, Kingdon C, Dower M, Shakur-Still H, Alfirevic Z. What women think about consent to research at the time
of an obstetric emergency: aqualitative study of the views of acohort of World Maternal Antifibrinolytic Trial participants.
BJOG. Dec 2018;125(13):1744-1753. [FREE Full text] [doi: 10.1111/1471-0528.15333] [Medline: 29911309]
Pushpa-Rajah A, Bradshaw L, Dorling J, Gyte G, Mitchell EJ, Thornton J, et a. Cord pilot trial - immediate versus deferred
cord clamping for very preterm birth (before 32 weeks gestation): study protocol for arandomized controlled trial. Trials.
Jun 30, 2014;15:258. [FREE Full text] [doi: 10.1186/1745-6215-15-258] [Medline: 24981366]

OBrien S, Day F, Lenguerrand E, Cornthwaite K, Edwards S, Siassakos D. Rotational forceps versus manual rotation and
direct forceps: aretrospective cohort study. Eur J Obstet Gynecol Reprod Biol. May 2017;212:119-125. [doi:
10.1016/j.6jogrb.2017.03.031] [Medline: 28351816]

Tempest N, Hart A, Walkinshaw S, Hapangama DK. A re-evaluation of the role of rotational forceps: retrospective
comparison of maternal and perinatal outcomes following different methods of birth for mal position in the second stage of
labour. BJOG. Sep 2013;120(10):1277-1284. [doi: 10.1111/1471-0528.12199] [Medline: 23906197]

Tempest N, McGuinness N, Lane S, Hapangama DK. Neonatal and maternal outcomes of successful manual rotation to
correct malposition of the fetal head; a retrospective and prospective observational study. PLoS One. May 10,
2017;12(5):e0176861. [FREE Full text] [doi: 10.1371/journal.pone.0176861] [Medline: 28489924]

Stock SJ, Josephs K, Farquharson S, Love C, Cooper SE, Kissack C, et al. Maternal and neonatal outcomes of successful
Kielland'srotationa forceps delivery. Obstet Gynecol. May 2013;121(5):1032-1039. [doi: 10.1097/A0G.0b013e31828b72ch]
[Medline: 23635740]

https://www.researchprotocols.org/2026/1/€72505 JMIR Res Protoc 2026 | vol. 15 | €72505 | p. 16

(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0276406
http://dx.doi.org/10.1371/journal.pone.0276406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36260647&dopt=Abstract
http://dx.doi.org/10.1111/1471-0528.12398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23924292&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(22)02167-6
http://dx.doi.org/10.1016/j.ajog.2022.11.1279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36379266&dopt=Abstract
https://europepmc.org/abstract/MED/35809243
http://dx.doi.org/10.1002/uog.26027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35809243&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-9333(24)00024-7
https://linkinghub.elsevier.com/retrieve/pii/S2589-9333(24)00024-7
http://dx.doi.org/10.1016/j.ajogmf.2024.101298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38278178&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/aogs.13160
http://dx.doi.org/10.1111/aogs.13160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28449286&dopt=Abstract
http://dx.doi.org/10.1111/ajo.12374
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26223774&dopt=Abstract
https://europepmc.org/abstract/MED/37404394
http://dx.doi.org/10.7759/cureus.39911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37404394&dopt=Abstract
http://dx.doi.org/10.18203/2320-1770.ijrcog20192129
http://dx.doi.org/10.1016/S0140-6736(01)06341-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11675055&dopt=Abstract
http://dx.doi.org/10.1016/j.jogoh.2022.102447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35907496&dopt=Abstract
http://dx.doi.org/10.1002/ijgo.14186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35307823&dopt=Abstract
https://www.tandfonline.com/doi/10.3109/01443611003628411?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.3109/01443611003628411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20455720&dopt=Abstract
http://dx.doi.org/10.1016/j.ejogrb.2024.05.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38843726&dopt=Abstract
https://www.rcog.org.uk/media/2jvdj2jf/clinical-guidance-6a-2016.pdf
https://www.rcog.org.uk/media/2jvdj2jf/clinical-guidance-6a-2016.pdf
https://europepmc.org/abstract/MED/29911309
http://dx.doi.org/10.1111/1471-0528.15333
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29911309&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-258
http://dx.doi.org/10.1186/1745-6215-15-258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24981366&dopt=Abstract
http://dx.doi.org/10.1016/j.ejogrb.2017.03.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28351816&dopt=Abstract
http://dx.doi.org/10.1111/1471-0528.12199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23906197&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0176861
http://dx.doi.org/10.1371/journal.pone.0176861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28489924&dopt=Abstract
http://dx.doi.org/10.1097/AOG.0b013e31828b72cb
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23635740&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Parriset al

24. Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview studies: guided by information power. Qual
Health Res. Nov 2016;26(13):1753-1760. [doi: 10.1177/1049732315617444] [Medline: 26613970]

25. ReDEFINe. UKARCOG. URL: http://ukarcog.org/wp-content/upl oads/2018/01/ReD EFI Ne-facts-and-figures-poster. pdf
[accessed 2025-06-17]

26. Dawn Parris. YouTube. URL : https://www.youtube.com/channel/UC831BnGCrwK Pgt43DYANI Ow/videos [accessed
2025-06-17]

27. Jaufuraully S, Parris D, Opie J, Siassakos D. A new course on assisted rotational birth and complex caesarean section -
mixed methods evaluation of art and craft. Eur J Obstet Gynecol Reprod Biol. May 2024;296:126-130. [FREE Full text]
[doi: 10.1016/j.ejogrb.2024.02.046] [Medline: 38432018]

28. Listen to mums:. ending the postcode lottery on perinatal care. UNICEF UK. May 2024. URL: https://www.unicef.org.uk/
babyfriendly/listen-to-mums/ [accessed 2025-06-17]

Abbreviations

AE: adverse event

BCTU: Birmingham Clinical Trials Unit
CEQ: Childbirth Experience Questionnaire
ClisQ: Client Satisfaction Questionnaire-8
CRF: casereport form

DMC: Data Monitoring Committee

DSA: data sharing agreement

GCP: Good Clinical Practice

ICIQ: International Consultation in Incontinence Questionnaire
OASI: obstetric anal sphincter injury

PI: principa investigator

PPH: postpartum hemorrhage

PPI: patient and public involvement

PTSD: posttraumatic stress disorder

QPE: qualitative process evaluation

RCT: randomized controlled trial

REC: Research Ethics Committee
REDCap: Research Electronic Data Capture
SAE: serious adverse event

TMG: Trial Management Group

TSC: Trial Steering Committee

Edited by J Sarvestan; submitted 11.Feb.2025; peer-reviewed by F Prefumo; commentsto author 22.Apr.2025; revised version received
07.May.2025; accepted 28.May.2025; published 22.Jul.2026

Please cite as:

Parris D, Napolitano R, Bishop J, Briley A, Butler L, Cheed V, David AL, Habib Z, Hardy P, Hinshaw K, Jones LL, Lillywhite R,
Molloy E, Nicholls J, O'Brien S, Plachcinski R, Shennan A, Smpson N, Treadwell M, Wattar B, Weeks A, The ROTATE Sudy Group,
Sassakos D

Manual Versus Instrumental Rotation of the Fetal Head in Malposition at Birth (ROTATE Sudy): Protocol for a Randomized Controlled
Trial

JMIR Res Protoc 2026; 15: 72505

URL.: https://www.researchprotocols.org/2026/1/e72505

doi: 10.2196/72505

PMID: 42485079

©Dawn Parris, Raffaele Napolitano, Jonathan Bishop, Annette Briley, Laura Butler, Versha Cheed, Anna L David, ZainaHabib,
PollyannaHardy, Kim Hinshaw, LauraL Jones, Rachel Lillywhite, Eleanor Molloy, Jacqueline Nicholls, Stephen O'Brien, Rachel
Plachcinski, Andrew Shennan, Nigel Simpson, Maureen Treadwell, Bassel Wattar, Andrew Weeks, The ROTATE Study Group,
Dimitrios Siassakos. Originally published in IMIR Research Protocols (https://www.researchprotocols.org), 22.Jul.2026. Thisis
an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocols, is properly cited. The complete bibliographicinformation,

https://www.researchprotocols.org/2026/1/€72505 JMIR Res Protoc 2026 | vol. 15 | €72505 | p. 17
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1177/1049732315617444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26613970&dopt=Abstract
http://ukarcog.org/wp-content/uploads/2018/01/ReDEFINe-facts-and-figures-poster.pdf
https://www.youtube.com/channel/UC831BnGCrwKPqt43DYANI0w/videos
https://linkinghub.elsevier.com/retrieve/pii/S0301-2115(24)00104-0
http://dx.doi.org/10.1016/j.ejogrb.2024.02.046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38432018&dopt=Abstract
https://www.unicef.org.uk/babyfriendly/listen-to-mums/
https://www.unicef.org.uk/babyfriendly/listen-to-mums/
https://www.researchprotocols.org/2026/1/e72505
http://dx.doi.org/10.2196/72505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=42485079&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Parriset al

alink to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocols.org/2026/1/€72505 JMIR Res Protoc 2026 | vol. 15 | €72505 | p. 18
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

