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Abstract

Shoulder dystocia is a childbirth emergency which can result in significant neonatal morbidity
and in some cases perinatal death. It is crucial therefore that management of shoulder dystocia
is timely and efficient to reduce the risks of perinatal injury, some of which are permanent, or
perinatal death.

Widely accepted manoeuvres for resolving shoulder dystocia include a series of external and
internal manoeuvres (internal rotational manoeuvres known as Rubins’ or Woods’ screw) and
delivery of the posterior arm. It is generally accepted that the more severe dystocias will require
an internal manoeuvre for resolution and it is management by internal manoeuvres that is the

focus of this study.

The main objective of this research is to evaluate the success rates of axillary traction which is
an alternative internal manoeuvre for resolution of shoulder dystocia. This manoeuvre was
introduced into clinical practice in Counties Manukau Health (CMH) in 2009 following qualitative
research on the topic (Ansell et al., 2012). Counties Manukau Health is the largest District
Health Board (DHB) in New Zealand and was the first to implement the use of axillary traction in
an ethnically diverse population with high health needs including diabetes, obesity and fetal
macrosomia. This is the first study to provide quantitative analysis of the success rates of

axillary traction for the resolution of shoulder dystocia.

This thesis presents a systematic review of the literature examining the success rates of internal
rotational manoeuvres and delivery of the posterior arm alongside complications associated
with those manoeuvres. The review highlighted the conflicting definitions and diagnosis given
for shoulder dystocia which makes evaluation of success rates and neonatal outcomes for
individual manoeuvres difficult. The success rates given were wide ranging from 9.4% for
internal rotation (Spain et al., 2015) to 100% for internal manoeuvres described as fetal
manipulation (Gachon et al., 2016). The overall brachial plexus injury (BPI) rate was
significantly higher with internal rotation (p<0.001) than delivery of the posterior arm (Michelotti
et al., 2018). Posterior arm delivery was found to be more successful than internal rotation
(Hoffman et al, 2011) but humeral fractures were higher with this manoeuvre (Leung et al.,
2011; Michelotti et al., 2018). The more manoeuvres used to resolve the dystocia and the
longer the head to body delivery interval (HBDI), the worse the neonatal outcomes (p<0.01)
(Gherman et al., 1997, Spain et al., 2015; Michelotti et al., 2018). This review a highlighted the

need for an effective method of managing shoulder dystocia in a timely manner.

A quantitative study was undertaken to assess the effectiveness of the alternative internal
manoeuvre of axillary traction for resolution of shoulder dystocia (Ansell et al., 2019). The study
population were women with a singleton fetus, cephalic presentation and beyond 34 weeks
gestation who had experienced shoulder dystocia. Records over an eight-year period were
reviewed (2006-13) and 226 women required an internal manoeuvre for resolution of shoulder

dystocia. Data were analysed using the Statistical Package for the Social Sciences (SPSS)



version 24 (IBM, Armonk, NY, USA). Demographic and clinical data for the three internal
manoeuvre cohorts were compared. Categorical data were compared using Chi-Square and
Fisher's exact tests. Continuous data were compared using Student's t test (normal distribution)
or Mann-Whitney or Kruskall-Wallace test for non-normal distributions. Where differences
between the cohorts were noted with categorical data, the success rates of the internal

manoeuvres were compared using Chi-Square or Fisher's exact test.
There were three main groups of internal manoeuvres used:

1. axillary traction which included all manoeuvres documented as axillary traction or removal

of the posterior shoulder;
2. posterior arm delivery which was documented as such; and

3. internal rotational manoeuvres which included all manoeuvres documented as Woods'

screw, reverse Woods' screw and/or internal rotation.

The results of that study showed that axillary traction had a significantly higher success rate of
95.8% (p<0.001) when used as the first internal manoeuvre versus posterior arm (85.7%) and
internal rotation (48.3%). There was no significant difference in the maternal and neonatal
complication rates between the cohorts. The Ansell et al. (2019) study demonstrates that
axillary traction is an effective manoeuvre for the resolution of shoulder dystocia and can be

used in all women regardless of co-morbidities.

The final part of this research study is a qualitative narrative which demonstrates how the
process of reflection and critical analysis identified a gap in the available evidence for
management of shoulder dystocia. This led to clinical dialogue and a realisation that many other
practitioners had similar experiences. Following ongoing investigation, research and peer
review, the process of clinical leadership resulted in a change in clinical practice. The
willingness of other practitioners to accept and learn the manoeuvre of axillary traction
demonstrates how ‘research in action’ has effected a change in how to manage shoulder

dystocia.

In conclusion, axillary traction has a significantly higher success rate than other internal
manoeuvres (p<0.001) without any increase in maternal or neonatal morbidity. It can be used
for any woman in any circumstance and it is recommended that this be the first internal

manoeuvre attempted when shoulder dystocia occurs.
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Introduction to the study

Chapter One:
Introduction to the Study

1.1 Introduction

Shoulder dystocia is a rare, unpredictable, and potentially life-threatening complication of
childbirth. It is a result of the failure of the fetal shoulders to deliver following vaginal birth of the
fetal head (Gherman, 2002). The outcomes of shoulder dystocia depend on rapid and effective
recognition and management of the problem. This research will explore the management of

shoulder dystocia and identify an effective method for its resolution.

This chapter will explain the research objective, question, hypothesis, and the justification for
undertaking this project. The subjectivity of the definitions and diagnosis of the problem will be
highlighted, prior to an explanation of the research approach and context of this study. The
historical perspective of this problem will be described. A review of the complications, the
incidence and causes/predisposing factors of shoulder dystocia will be presented. The
management of shoulder dystocia will be described prior to the story of my own personal
experience when dealing with the problem. As a result of that experience, the journey of clinical
leadership with an aim to influence a change in the management of shoulder dystocia is

described. Finally, an overview of the forthcoming chapters is presented.

1.2 Research Objective

As a midwifery practitioner, the genesis of this research project came from a problem that arose
in clinical practice. The manoeuvres | had been taught to resolve shoulder dystocia failed, and |
felt that there must be a better way to deal with the problem. | had a personal commitment to
undertake research which would contribute to practice, potentially changing the management of
shoulder dystocia to improve outcomes. This fitted well with the requirements of a Doctor of
Health Science which focuses on making a contribution to the body of knowledge in the subject,
and a change in practice to improve outcomes. When shoulder dystocia occurs, it is generally
accepted that the more severe shoulder dystocias will require an internal manoeuvre (Spain et
al., 2015). The focus of this research was to assess the success rates and any complications of
axillary traction compared to other recommended internal manoeuvres for the resolution of

shoulder dystocia.

1.3 Research Question

Is axillary traction an effective and safe manoeuvre for the management of shoulder dystocia

when an internal manoeuvre is required to overcome shoulder dystocia?
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1.4 Hypothesis

Axillary traction is a successful and safe manoeuvre for the management of shoulder dystocia

when an internal manoeuvre is required to overcome shoulder dystocia.

15 Justification for the Study

Shoulder dystocia can result in severe and/or permanent injury to the baby such as brachial
plexus injuries, fractures, neurological injury including cerebral palsy and, in some cases,
perinatal death (Dajani & Magann, 2014). Injuries or disabilities as a result of shoulder dystocia
may require a wide range of medical treatments such as physiotherapy, speech therapy,
specialist fees, prescription costs, and hospital services. Mainstream education may not be
appropriate or available for such children and so transport and possible relocation costs need to
be considered. Apart from the grief and distress caused, parents with a severely disabled child
suffer financially if they are unable to work and will often attempt to apply for compensation or

financial assistance if their child suffers a disability.

The traditional management of shoulder dystocia involves a series of both internal and external
manoeuvres to resolve the problem. The internal manoeuvres are the focus of this study and
are known as Rubins’ Il and Woods’ screw manoeuvres (internal rotation) and delivery of the
posterior arm (Royal College of Obstetricians & Gynaecologists [RCOG], 2012). The description

of how to perform internal rotation (Rubins’ Il and Woods’) is as follows:

Rotation can be most easily achieved by pressing on the anterior or posterior aspect of
the posterior shoulder. Pressure on the posterior aspect of the posterior shoulder has the
additional benefit of reducing the shoulder diameter by adducting the shoulders... If
pressure on the posterior shoulder is unsuccessful, an attempt should be made to apply
pressure on the posterior aspect of the anterior shoulder to adduct and rotate the
shoulders into the oblique diameter. (RCOG, 2012)

If the internal rotational manoeuvres fail, then the recommended management is to deliver the

posterior arm as follows:

The fetal wrist should be grasped, and the posterior arm should be gently withdrawn from
the vagina in a straight line. (RCOG, 2012).

A qualitative study published in 2012 by Ansell et al. identified that the rotational manoeuvres
were extremely difficult for practitioners to remember, particularly when used so infrequently and
in a stressful and emergency situation. The authors also found that practitioners had difficulty
performing some of the manoeuvres and often location of the posterior arm was particularly
difficult. They suggested that axillary traction, as an alternative manoeuvre, is simple to

remember and easy to perform (Ansell et al., 2012).
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Poorly managed shoulder dystocia increases the risk of injury to the baby and can result in
significant emotional and financial costs to the family of the child and to society. In order to
minimise these costs and to reduce the perinatal morbidity and mortality rate, it is imperative
that the most successful manoeuvres are used to manage shoulder dystocia. The complications

and consequences of how shoulder dystocia is managed provides justification for this study.

1.6 Definition and Diagnosis

The word dystocia is derived from the Greek words meaning ‘not moving'. The term shoulder
dystocia was first described in obstetric and midwifery literature by Fieux (as cited in Gherman,
2002) at the beginning of the 20" century, where ‘dystocia’ referred to a wide range of
difficulties encountered with the delivery of the shoulders. Shoulder dystocia is now defined as
failure of delivery of the anterior, posterior, or both fetal shoulders following the vaginal birth of
the fetal head (Gherman, 2002).

In normal labour, the fetal head enters the pelvis (pelvic inlet) in the larger transverse diameter
of the pelvis. Descent and internal rotation occur, and the fetal head rotates to the antero-
posterior (A-P) diameter which is the widest diameter at the pelvic outlet. The shoulders are
usually in the A-P diameter above the pelvic inlet but as rotation of the fetal head occurs, the
shoulders rotate to enter the pelvis in the larger transverse diameter (Menticoglou, 2018). Once
the fetal head is born, restitution occurs where the fetal head externally rotates as the shoulders
rotate forwards in the pelvic cavity. This enables the shoulders to be born with the bisacromial
diameter in the widest A-P diameter of the pelvic outlet (Menticoglou, 2018). The pubic arch
then acts as a ‘pivot’ for the anterior shoulder and the posterior shoulder is born first (Sutton &
Scott, 1996).

Shoulder dystocia occurs when either one or both shoulders fail to enter the pelvic cavity, and
there is a persistent A-P location of the fetal shoulders at the pelvic brim (Gherman, 2002) so
there is a size discrepancy between the fetal shoulders and the pelvic brim (Gherman et al.,
2006). This may be a result of increased resistance between the fetus and the vaginal wall (e.g.,
macrosomic fetus) as the fetus has a large chest relative to the biparietal diameter or where the
fetal trunk and shoulders fail to rotate (e.g., precipitous labour) at the level of the mid-pelvis
(Gherman, 2002). Shoulder dystocia can also occur when the anterior shoulder becomes
impacted behind the maternal symphysis and the posterior shoulder descends below the sacral
promontory to lie in the hollow of the sacrum (Chauhan et al., 2010). This may be referred to as
unilateral shoulder dystocia (O’Leary, 1992). Less commonly, the posterior fetal shoulder
becomes impacted on the maternal sacral promontory and the anterior shoulder remains behind
the maternal symphysis (Chauhan et al., 2010). This has been referred to as bilateral shoulder
dystocia (O’Leary, 1992).

Warning signs of impending shoulder dystocia include the fetal head either retracting or being

tightly applied to the vulva, difficulty with delivery of the face or chin, failure of the fetal head to
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restitute, and failure of the shoulders to descend (American College of Obstetricians &
Gynecologists [ACOG], 2012). The failure of the shoulders to descend causes the ‘turtle’ sign
which is retraction of the fetal head against the perineum immediately following the birth of the
head (RCOG, 2012).

The diagnosis of shoulder dystocia remains subjective. A head-to-body delivery interval of more
than 60 seconds has been proposed as an objective diagnosis (Spong et al., 1995); but this
occurs commonly when waiting for the next contraction after delivery of the fetal head and so is
not an accurate diagnosis (Menticoglou, 2018). The American and British Colleges of Obstetrics
and Gynaecology agree that the diagnosis of shoulder dystocia should only be made following
delivery of the fetal head when additional obstetric manoeuvres are required to affect delivery of
the shoulders because gentle downward traction has failed to do so (ACOG, 2012; RCOG,
2012).

1.7 Research Methodology

For the purpose of this practice-based doctorate, the chosen research design is that of mixed
methods. Mixed methods is a design with philosophical assumptions that guide the direction of
the research project, and uses both quantitative and qualitative data for analysis (Cresswell &
Cresswell, 2017). The rationale is that both approaches, in combination, provide clinicians with
a more comprehensive and better understanding of the topic in question (Cresswell &
Cresswell, 2017). The value of using different methods when researching a topic is that the
weaknesses of both qualitative and quantitative approaches can be offset (Cresswell &
Cresswell, 2017). Cresswell and Cresswell (2017) typically identify mixed methods as both
guantitative and qualitative data which are collected together in the same study using the same

samples for analysis.

This research is not a typical mixed methods approach in that the same samples have not been
used for both the qualitative and quantitative phases of the research. This research uses a
modified methodology that it is based on the principles of using multiple methods for research
(Cresswell & Cresswell, 2017) and is informed by a new approach to undertaking research
which has been called the fourth research paradigm (Rapport & Braithwaite, 2018). This new,
emerging paradigm sees data as emergent and being gathered in ‘real time’ which provides an
opportunity to collect data from a wide range of sources and enables clinicians to see a more
complete picture of the topic in question (Rapport & Braithwaite, 2018). Data presented in such
a manner can significantly aid understanding and result in improved service delivery (Rapport &
Braithwaite, 2018). The fourth paradigm approach is described as creative, emergent, fluid and
flexible, with data collected from a range of opportunities such as visual technological data,
mobile data, creative writing, biographies, and informal conversations (Rapport & Braithwaite,
2018). Rapport and Braithwaite (2018) argued that data collected from all sources allows a
better understanding of health care as insights are more clearly exposed. The chosen approach
to data collection allowed a better and more comprehensive understanding of the management

of shoulder dystocia; and, to this end data were collected from three sources.

4
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The first source of data collected was the systematic literature review which provides visual data
as to how effective currently recommended management strategies (internal rotational
manoeuvres and delivery of the posterior arm) are, and what effects those strategies have on
the neonate.

The second source of research data is a quantitative study which involved a retrospective
review of births where shoulder dystocia was reported along with the use of internal
manoeuvres, including axillary traction. Data were collected retrospectively from the clinical
records of women who experienced shoulder dystocia over an eight-year period. The
challenges of collecting the data were numerous. Women who experienced shoulder dystocia
were identified from the hospital database Casemix and were coded as ‘shoulder dystocia’.
Coding was undertaken by administrative staff and at times was incorrect. Women who had
shoulder presentation, breech presentation requiring manipulation of the fetus to assist the birth
of the shoulders and some women who had caesarean section were coded as having shoulder
dystocia. They were excluded from the data collection. The clinical records for each woman and
neonate were stored offsite and required transport to the hospital. This method of collecting
data was costly and time consuming as each set of records incurred a transport charge and
frequently there were time delays in receiving the records. All records remained in a secure,
locked office until returned to storage.

Each record was manually scanned in detail and data entered onto an Excel spreadsheet. All of
the records were handwritten, some of which were barely legible and often the documentation
was inadequate. There was no standard definition of shoulder dystocia and documentation of
the problem ranged from ‘tight shoulders’ to ‘severe shoulder dystocia’. If there were no
additional manoeuvres used, then it was deemed not to be a shoulder dystocia and the records
excluded from the data. Only those with additional manoeuvres to the normal traction applied to

the fetal head to assist the birth of the shoulders were included.

The severity of the shoulder dystocia was subjective and the opinion of the person in
attendance as there is no standard classification for the severity of shoulder dystocia. There
was no standard proforma for documenting the timing of, or the manoeuvres used, and different
descriptions were used for different manoeuvres. McRoberts’ and suprapubic pressure were
often described as one manoeuvre and axillary traction was occasionally described as delivery
of the posterior shoulder. In these cases, clarity as to the actual manoeuvre used was sought
from the attending clinician. The process of manually scanning and seeking clarity of some

descriptions of shoulder dystocia management was also very time consuming.

The third source of data is built on previous qualitative research by Ansell et al. (2012) where
axillary traction was explored and described by practitioners. The fourth paradigm as described
by Rapport and Braithwaite (2018) was used to integrate the quantitative and qualitative
approaches to data collection. A descriptive narrative of my own personal and professional
journey included those informal conversations, discussions in the process of managing shoulder

dystocia, emails, text messages, telephone conversations and conference conversations. Those
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connections and conversations about management of shoulder dystocia, provided important
data that had to be included in this research to provide a complete picture. This data and these
interactions capture the complexity of practice in the real world even though such data is often
called anecdotal evidence. However, it became clear from this anecdotal evidence that practice
had begun to change to the encompass the use of axillary traction rather than the commonly
used methods to resolve shoulder dystocia. It was important that this change in practice be
captured, but traditional research methods did not easily capture both the complexity of that
practice and the ‘real time’ encounters which occurred. The use of the fourth paradigm allowed
the ‘real-world’ insights into management of shoulder dystocia to emerge as data was collected
‘on the hoof’ (Rapport & Braithwaite, 2018). The use of the fourth paradigm took into account
real time behaviours and allowed flexibility and creativity with the result that a change in practice
occurred. The willingness and eagerness of practitioners to learn and adopt the use of axillary
traction demonstrated the support of the multidisciplinary team and the powerful real time data
that emerged. The fourth research paradigm approach to this part of the research project meant
that the qualitative and quantitative research methods were enhance by the ‘real time’ and ‘real
world’ sharing of practice (Rapport & Braithwaite, 2018).

The findings of this research project are captured in the published manuscripts. They reflect the
research method and collection of data outlined above. The first article is the systematic review;
the second, the findings of the retrospective quantitative study; and the third, a practice article
which provides an exploration and demonstration of how to perform axillary traction. This
approach to research has allowed a complete picture of the management of shoulder dystocia
to emerge. Not being limited to one approach, it allows clinicians to see what has happened in

the real world of shoulder dystocia management by presenting a complete research story.

1.8 Context of the Study

This study was conducted in Counties Manukau Health (CMH), New Zealand, and is the first to
assess management of shoulder dystocia by axillary traction. Counties Manukau Health is the
largest heath board in the country and serves an ethnically diverse population. The
demographics for the research area are important as they relate to the risk factors associated
with shoulder dystocia; and the rate of shoulder dystocia is likely to increase as a result of

increasing risk factors.

Counties Manukau Health has an ethnically diverse population. In 2018, 29.3% of women giving
birth were Pacifica, 24% were New Zealand European/Other, 20.1% were Maori, 13.7% were
Indian, and 6.1% were Chinese (CMH, 2019). It is also one of the most socially deprived areas
and 44.0% of those mothers birthing in the area between 2015 and 2018 were classified as
quintile 5 which is the highest level of social deprivation. This is vastly more than the national
average (CMH, 2019). With some of the highest deprivation in the country, CMH has the
highest rate of perinatal mortality in New Zealand (Perinatal & Maternal Mortality Review
Committee [PMMRC], 2019).
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The New Zealand Health Survey (2019) found that adults living in the most socially deprived
areas are 1.6 times more likely to be obese than those living in the least deprived areas. The
rate of obesity in the general population has continued to rise over a seven-year period from
2011-2018 by 26.5%; and in CMH, the rate has increased by 46.8% for the same period
(Ministry of Health [MoH], 2019). The rates of women birthing at CMH who are overweight or
obese have been trending slightly upward with 31.2% women classified as overweight and
42.0% of women classified as obese (CMH 2018). The rates of obesity in women giving birth
vary by ethnicity and were highest in Pacific (59%) and Maori (38.9%) women (CMH, 2017).

The high rates of diabetes and obesity can have a significant impact on the incidence of
shoulder dystocia (Gherman, 2002). Diabetes is a significant and growing problem in CMH and
rates of fetal macrosomia have been described as high as 40-50% in pregnancies complicated
by diabetes (Lim et al., 2009). The percentage of women birthing at CMH who are diagnosed
with diabetes in pregnancy has more than doubled from 3.1% (n=246) of all births in 2006 to 8%
(n=584) of all births in 2014 (Counties Manukau District Health Board [CMDHB], 2015). The rate
of diabetes also varies by ethnicity with 44% being Pacific women, 17% Indian women, 15%
New Zealand European/Other women, and 11% Maori (CMDHB, 2015).

Diabetes, excessive maternal weight, and excessive weight gain in pregnancy are associated
with fetal macrosomia (Johnson et al., 1992; Lim et al., 2009). Fetal macrosomia is defined as
birthweight of 4kg or more (Pates et al., 2008) and is a significant risk factor for shoulder
dystocia (Gherman 2002). In 2017, 2.4% of babies in CMH were born with a high birthweight
(24.5 kg) (CMH, 2019).

1.9 Historical Perspective

Although the term shoulder dystocia has been used since the beginning of the 20" century,
difficulty with birth of the shoulders is described as far back as 1730. Midwifery literature by
McClintock (1877) describes the case of one of the earliest physicians, William Smellie, where

there was delay in delivery of the shoulders:

In the year 1730, | received a sudden call to a gentlewoman in labour; the child’s head
had been delivered a long time and the midwife had pulled with a great deal of force at
intervals. But before | arrived the patient was delivered of a dead child whose shoulders
were remarkably large. | have been called by midwives to many cases of this kind, in

which the child was frequently lost. (p. 271)

It is interesting to note that what Smellie described, which today would be termed shoulder
dystocia, is something that he had seen in “many cases”. It would appear from his statement

that the perinatal mortality rate was extremely high when shoulder dystocia occurred.

In 1879 Dr. Beech was called to attend to Miss Anne Swan during the birth of her second child.
When the shoulders became ‘stuck fast’, he called Dr. Robinson to complete the delivery. The

written report of the birth follows:
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It was our desire to deliver the child without mutilation, so we passed a strong bandage
over the neck of the child, we made strong traction downwards and laterally and finally

after a laborious siege we succeeded in delivering our patient of a male child weighing

23%ilbs with a length of 30 inches. (as cited in Gherman, 2002)

It seems that the problem of macrosomia is one which clinicians have faced for centuries.
Donald (1974) described his feelings following a disastrous shoulder dystocia occurring in a

macrosomic infant:

My sorriest experience of it concerned an elderly primigravida with a 14Ib. baby. (Her
husband had weighed 15Ibs. at birth — an important point to note in postmaturity and one
which | overlooked in this case). After rotating and delivering the fetal head with Kielland’s
forceps | then ran into trouble with impaction of the anterior shoulder and wasted too
much time trying to free it and before using the whole hand to bring down the posterior
arm. In that hectic fifteen minutes of brute force, of which one could only be ashamed, the

baby died. It is a nightmarish situation. (p. 853)

Morris (1955) gave a classic description of shoulder dystocia:

The delivery of the head with or without forceps may have been quite easy, but more
commonly there has been a little difficulty in completing the extension of the head. The
hairy scalp slides out with reluctance. When the forehead has appeared, it is necessary
to press back the perineum to deliver the face. Fat cheeks eventually emerge. A double
chin has to be hooked over the posterior vulvar commisure, to which it remains tightly
opposed ...time passes. The child's face becomes suffused. It endeavors unsuccessfully
to breathe. Abdominal efforts by the mother and by her attendants produce no advance.
Gentle head traction is equally unavailing. Usually equanimity forsakes the attendants--
they push, they pull. Alarm increases. Eventually, "by greater strength of muscle or by
some infernal juggle,” the difficulty appears to be overcome, and the shoulder and trunk
of a goodly child are delivered. The pallor of its body contrasts with the plum-colored
cyanosis of the face, and the small quantity of freshly expelled meconium about the
buttocks. It dawns upon the attendants that their anxiety was not ill founded, the baby lies

limp and voiceless, and only too often remains so despite all efforts at resuscitation.

The phenomenon of shoulder dystocia has long been a problem recognised and faced by

midwives and obstetricians alike.

1.10 Complications of Shoulder Dystocia

Shoulder dystocia poses a significant and profound risk to the life and wellbeing of the fetus,
with high levels of fetal injury, some of which are irreversible (Dajani & Magann, 2014). It also
poses a risk to the wellbeing of the mother. The overall rate of fetal injury following shoulder

dystocia is approximately 24.9% (Gurewitsch et al., 2003; Jevitt, 2005) with serious morbidity
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occurring in 11% (MacKenzie et al., 2007). Complications of shoulder dystocia include

permanent or transient injury to the baby.

Brachial plexus injuries (BPI) result from stretching or avulsion of the nerve roots as they exit
from the cervical spine and can be caused by excessive downward and lateral traction of the
fetal head in an attempt to deliver the impacted anterior shoulder. Such injuries can be transient
or permanent (Dajani & Magann, 2014). Approximately 80% of palsies following shoulder
dystocia involve the nerves of the cervical roots 5-6, causing Erb-Duchenne palsy. The
involvement of the nerve roots C8-T1 cause Klumpke’s palsy which affects the hand and can be
intermediate or complete (Gherman et al., 1999). Horner's syndrome (damage to the nerve
roots of T1-T3 causing partial ptosis), facial nerve injuries, and diaphragmatic paralysis have
also been reported (Gherman et al., 1999). Large variations in BPI rates have been reported (4-
59.1%) (Dajani & Magann, 2014; Gurewitsch et al., 2003; Raio et al., 2003). The variation in
reported rates is, again, probably due to inconsistencies in reporting, definition and diagnosis of
shoulder dystocia. The risk of permanent injury is reported to occur in 10% or less of cases of
BPI (ACOG, 2012).

Bone fractures, most commonly fracture of the clavicle, occur in approximately 10.6% of cases
of shoulder dystocia (Rahman et al., 2009). Clavicular fractures commonly heal without
complication but can be associated with injury to the lung or underlying vascular structures
(Jevitt, 2005). Fractures of the humerus have been associated with the manoeuvres used to
alleviate shoulder dystocia and with reported rates of up to 5.8% (Verklan, 2009). Humeral
fractures usually heal without complication (Jevitt, 2005) but can be deeply distressing to the

parents.

Hypoxic ischaemic encephalopathy (HIE), a result of fetal hypoxia, is reported to occur in 0.5-
23% of infants following shoulder dystocia (Dajani & Magann, 2014). The development of fetal
hypoxia has been attributed to compression of the fetal neck and carotid vessels by the
maternal perineum, compression of the umbilical cord between the fetal body and the maternal
pelvis, and premature separation of the placenta during prolonged head to body delivery interval
(HBDI) (Gherman et al., 2006). Yet, the primary pathophysiological mechanism remains
unclear. Cord arterial pH drops by 0.011 per minute during dystocia so fetal oxygenation
deteriorates with increasing HBDI (Leung et al., 2011). The risk of HIE markedly increases if

HBDI is more than 5 minutes (Dajani & Magann, 2014).

Sudden cardiac arrest leading to death or severe neurologic damage has been reported at birth
after shoulder dystocia. It has been hypothesised that this is a result of poor cardiac and brain
perfusion following compression of the umbilical cord (Mercer et al., 2009). Perinatal death due
to acute hypoxic damage or fetal trauma occurs in 0.4-0.5% of deliveries complicated by

shoulder dystocia (Gherman et al., 2006).

Maternal complications of shoulder dystocia include increased post-partum haemorrhage rates
of up to 11% (Gherman et al., 1997; Grobman, 2013), third and fourth-degree vaginal

lacerations (11-19.3%), cervical tears (2%), bladder atony, and uterine rupture (Dajani &
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Magann, 2014; Gherman, 2002). Separation of the maternal symphysis and lateral femoral
cutaneous neuropathy have been shown to be associated with aggressive hyperflexion of the
maternal legs during the delivery (Gherman et al., 1998). Maternal psychological trauma has

also been reported (Dajani & Magann, 2014).

1.11 Incidence

The reported incidences of shoulder dystocia vary. If using the definition of a HBDI of more than
60 seconds, the incidence of shoulder dystocia is 10% (Spong et al., 1995). More recently
Gherman et al. (2006) reported rates of shoulder dystocia of 0.2-3.0%. Hansen and Chauhan
(2014) conducted a literature review to examine rates of shoulder dystocia occurring in all
vaginal births. They reviewed 15 studies which included publications from the USA, UK,
Sweden, Norway, Ireland, and Israel and found a range of 0.2-2.4% with an overall rate of
0.7%. Some authors, however, report incidences as high as 4-7% (O’Connor, 2000). The wide
range of reported incidences is largely due to inconsistency in the rates of reporting,
discrepancies in reporting, and the subjectivity of the clinician’s definition and diagnosis
(Hansen & Chauhan, 2014).

1.12 Causes/Predisposing Factors

There are several factors which may be associated with shoulder dystocia. These include
maternal obesity, maternal diabetes, high neonatal birthweight, previous shoulder dystocia,
prolonged length of labour, operative vaginal delivery, and gestational age (Sentilhes et al.,
2016). There are only two independent risk factors for shoulder dystocia which are previous
shoulder dystocia and fetal macrosomia; with 10-20 times and 6-20 times the risk respectively
(Sentilhes et al., 2016). Maternal obesity and diabetes are also associated with shoulder
dystocia, but this may be due to the macrosomia associated with these conditions (Herzberg et
al., 2017; Sentilhes et al., 2016). Shoulder dystocia remains an unpredictable childbirth

emergency with more than half occurring in those with no risk factors (Sentilhes et al., 2016).

Maternal obesity before pregnancy is a risk factor which has been shown to increase the risk of
shoulder dystocia (Zhang et al., 2018); and the higher the class of obesity, the higher the
increased risk of shoulder dystocia (Lutsiv et al., 2015). Obesity is a worldwide public-health
issue and according to the World Health Organization (WHO, 2020) report, the rate is
increasing dramatically with rates in 2016 of 13% in the general population and 15% of women

over the age of 18 years classified as obese (body mass index [BMI] =230 kg/m2).

Being overweight or obese before or throughout pregnancy is a major risk factor for the
development of gestational diabetes mellitus (GDM) (Catalano et al., 1991), and maternal
diabetes is associated with an increased risk of shoulder dystocia (Baskett, & Allen, 1995;
Nesbitt et al., 1998). Gestational diabetes mellitus defined as a state of glucose intolerance and
hyperglycaemia with first onset during pregnancy (Buchanan et al., 2012). Diagnoses of GDM

have steadily increased over the last 25 years, in part due to the obesity epidemic (Ferrara,
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2007). In addition to GDM, an increasing number of pregnancies are complicated by pre-
gestational Type 2 diabetes (T2D) which is diabetes diagnosed prior to pregnancy and
characterised by high blood sugar, insulin resistance, and relative lack of insulin (Agarwal et al.,
2018).

Fetal macrosomia is defined as birthweight above 4000-4500g (Young & Ecker, 2013) and has
shown to be associated with shoulder dystocia (Baskett, & Allen, 1995; Neshitt et al., 1998).
Maternal diabetes is associated with fetal macrosomia and rates as high as 40-50% in
pregnancies complicated by diabetes have been described (Lim et al, 2009). Large cohort
studies have demonstrated a correlation between increased rates of shoulder dystocia with
increasing birthweight even in pregnancies not complicated by diabetes (Nesbitt et al., 1998;
Overland et al., 2012). Nesbitt et al. (1998) also found rates of shoulder dystocia increased from
5.2% for infants weighing 4000-4250g, 9.1% for infants weighing 4250-4500g, 14.3% for infants
weighing 4500-4750g and 21.1% for infants weighing 4750-5000g. Women with GDM or T2D,
however, are at increased risk for shoulder dystocia even when controlling for birthweight and
other confounders (Ecker et al., 1997), with rates of 8.4%, 12.3%, 19.9%, and 23.5%
respectively (Nesbitt et al., 1998). This may be a result of the differences in fetal fat distribution
as the infant of the diabetic mother has increased truncal and shoulder fat which increases the
bisacromial diameter (Cohen et al., 1999) and makes it more difficult to navigate the maternal
pelvis during birth (Herzberg et al., 2017). Herzberg et al. (2017) found that macrosomic infants
were at a significantly higher risk of shoulder dystocia if vacuum extraction was required for birth
of the fetal head. Of those birthed normally, the risk of shoulder dystocia was 3.04% versus

10% of those delivered by vacuum extraction (Herzberg et al., 2017).

Instrumental vaginal delivery is associated with an increased risk of shoulder dystocia (RR 4.6-
28) (Gherman et al., 2006). Nesbhitt et al. (1998) found that in infants with a birthweight of
>3.5kg, delivered by vacuum or forceps, the rate of shoulder dystocia increased by 35-45%;
whilst a randomised controlled trial (RCT) of forceps versus vacuum delivery (Bofill et al., 1997)
found stronger association for shoulder dystocia with vacuum delivery than forceps. A meta-
analysis conducted by Dall’Asta et al. (2016) also found vacuum delivery to be associated with
a significantly higher risk of shoulder dystocia than that of spontaneous vaginal birth but found
no difference in the rates of shoulder dystocia between vacuum delivery and forceps delivery
(p>0.05).

Women with prior shoulder dystocia are at an increased risk of recurrent shoulder dystocia in a
subsequent pregnancy (Ouzounian et al., 2012). A literature review by Al-Hawash et al. (2018)
reported wide variations in the recurrence rate ranging from 1-25%; with one of the largest
cohorts reporting a recurrence rate of 13.5%, which may be a more realistic figure. This would
be in accordance with recurrence rates of 12-17% as reported by Gurewitsch (2016).
Recurrence of shoulder dystocia is probably related to the fact that the underlying risks for fetal
macrosomia, such as diabetes and maternal obesity, are present in subsequent pregnancies

and possibly even to greater effect (Dildy & Clark, 2000).
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Prolonged second stage of labour and increased rates of operative vaginal delivery are
associated with shoulder dystocia (Baskett & Allen, 1995; McFarland et al., 1995; Tsur et al.,
2012). The length of the second stage of labour (>2 hours) is significantly increased (7-fold) and
the rate of operative vaginal delivery is increased in those with shoulder dystocia (p<0.005)
(Mehta et al., 2004). In the presence of fetal macrosomia (birthweight >4000g) the risk
increases further with 22% of those women experiencing shoulder dystocia versus 3% in the
control group (Mehta et al., 2004). Oxytocin augmentation of labour has also been associated
with shoulder dystocia (Rouse et al., 2001) but this is probably associated with the use of

oxytocin in women with labour abnormalities and fetal macrosomia (Dildy & Clark, 2000).

1.13 Management of Shoulder Dystocia

Management of shoulder dystocia involves a series of external and internal manoeuvres to
disimpact the fetal shoulders (RCOG, 2012). The external manoeuvres of McRoberts’ position
and suprapubic pressure involve flexion of the mother’s legs to increase the pelvic outlet (Poggi
et al., 2004) and suprapubic pressure which attempts to push the fetal shoulder under the
maternal symphysis pubis (Advanced Life Support in Obstetrics [ALSO], 2000). The commonly
used internal manoeuvres include Rubins’ Il which is aimed at reducing the bisacromial
diameter by adducting the shoulder (Baxley & Gobbo, 2004); Woods’ screw and reverse
Woods’ screw which are aimed at rotating the fetal shoulders through the circumference of the
maternal pelvis to disimpact the shoulders (Baxley & Gobbo, 2004); and delivery of the posterior
arm by grasping the fetal wrist and withdrawing the arm from the vagina in a straight line
(RCOG, 2012). A qualitative study by Ansell et al. (2012) suggested the internal manoeuvre of
axillary traction as a method of resolving shoulder dystocia. This involves securing and applying

traction directly through the fetal axilla to release the posterior shoulder (Ansell et al., 2012).

1.14 Personal Experience

My interest in exploring the management of shoulder dystocia began when | was working as a
Lead Maternity Care (LMC) midwife in CMH. My friend and LMC colleague had been caring for
a woman in labour throughout the night. As the back-up midwife | decided to go to the hospital
early in the morning to help her, as | was aware that she would be very tired. At the time of my
arrival, the woman (whom | had met on many occasions) had been pushing for some time but to
no avail. As a result, the obstetrician had applied the ventouse cup to assist with the birth. After
much force and pulling over four contractions, the head was eventually born and the ventouse
cup came off the fetal head whilst the suction was still on. The fetal head was pale, the scalp
appeared to be full of blood (not just a chignon) and the head literally jammed’ back up against
the symphysis (the turtle sign). | thought | had witnessed, and managed, shoulder dystocia’s in
my career as a midwife but it was in that instant that | realised | had never witnessed anything of

such magnitude before. We were in danger of losing the baby.
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The obstetrician tried the internal rotational manoeuvres described in the HELPERR?
management strategy to no effect, so my colleague and | took over. | applied suprapubic
pressure whilst she put her hand into the vagina and grasped the posterior arm. She managed
to ‘drag’ the baby’s arm down through the pelvis but the humerus fractured in the process. We
both heard the fracture occur and felt physically sick but, with my encouragement, she managed
to continue with the traction on the arm because the baby seemed to be moving down. Finally,
the baby was born, but in dreadful condition. She required full resuscitation and was admitted to
the neonatal unit and ventilated. She suffered compromising blood loss from the bleeding into
the scalp requiring blood transfusion, and a humeral fracture. Seizure activity occurred for the

next two weeks and she spent three weeks in the neonatal unit.

Along with the parents, both my colleague and | were extremely traumatised by the experience.
There were many sleepless nights and flashbacks. | became very anxious at every birth and
began to dread managing the second stage of labour because | now realised how difficult
managing a ‘true’ shoulder dystocia could be. | realised that the training | had received in
managing shoulder dystocia had been ineffective and | questioned how | would manage if a

similar situation arose again.

Eventually, | realised that if | were to continue with midwifery, | needed to face my own fears. |
continually thought of how shoulder dystocia could be better managed and reflected on my
colleague’s actions when she grasped the fetal arm. She had in fact been trying to sweep the
posterior arm across the fetal body in order to deliver the posterior arm. She was unable to
bring the arm down but as she was pulling against the humerus the baby moved slightly. During
this, however, the humerus suddenly fractured which caused her to stop. Together we realised
that despite the fracture she had to keep pulling as this seemed to be the only way to free the
baby. With verbal encouragement and tremendous effort, she eventually pulled the baby free. |
thought about how far her hand was inside the woman'’s pelvis and realised that she had to go
farther inside to reach the fetal elbow and wondered what would happen if the shoulder was to
be grasped instead of the elbow. If the fetal axilla was located and the baby grasped at that
point, it seemed possible that the humerus could be held in place so that the traction was not
accidently applied to the humerus and there would be less risk of fracture. It also seemed that it

would be a tangible point to apply traction and free the posterior shoulder.

1.15 Clinical Leadership

Following my own personal experience, | began to reflect on practice, in particular the internal
manoeuvres | had been taught to resolve shoulder dystocia which had not worked in this
situation. Reflection on practice has been described by Schén (1991) who identified how a

reflective practitioner is someone who uses reflection to navigate complex problems arising in

1 HELPERR is mnemonic for management of shoulder dystocia: H — Help; E — consider Episiotomy; L —
Legs, McRoberts; P — suprapubic Pressure, E — Enter; R — Internal Rotation; R — Removal of posterior arm
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their own clinical practice and which are not able to be resolved by the traditionally taught
techniques. Schon also described how practitioners face a crisis in confidence in such
situations, which was certainly true in my case. | personally began to ‘fear’ birth if the baby
seemed slightly large as | was not confident that | would be able to resolve a shoulder dystocia
with the knowledge | had. Reflective thinking also enables the practitioner to develop more
complex insights and understanding of clinical practice (Ixer, 1999), and the practitioner is able
to challenge and review clinical practices. Following that traumatic experience, | was certainly
ready to challenge the teaching around shoulder dystocia. Shepard and Jensen (2002)

described this as the hallmark of professional behaviour.

| believed | had identified a gap in evidence-based practice and was passionate about
improving the quality of care. This is described as innovation (Byers, 2017; White, 2011).
Innovation creates improvement in quality, cost-effectiveness and efficiency, and is crucial for
progress in healthcare (Huber et al., 2019) which resulted in my decision to make shoulder
dystocia the subject of my Masters’ study. The results of that qualitative study recommended
that when an internal manoeuvre is required to resolve shoulder dystocia, axillary traction
should be the first manoeuvre used instead of the commonly used internal rotational

manoeuvres and delivery of the posterior arm manoeuvres (Ansell et al., 2012).

During the course of the Masters’ study, other clinicians in CMH became aware of axillary
traction and began to use it themselves when other manoeuvres had failed. There were many
verbal reports of its success and axillary traction began to ‘creep’ into practice. As a result, the
method of axillary traction for managing shoulder dystocia was reviewed by the Obstetric
Quality Forum at CMH in 2009 and a new guideline including axillary traction was approved. It
was also taught as the method for managing shoulder dystocia during the in-house emergency

skills and drills training sessions at CMH.

A change in how shoulder dystocia was managed had begun in my own clinical area and the
word was beginning to spread throughout the country. This is the process of clinical leadership
which requires a willingness of the leader who wants to influence change to stimulate
collaboration with peers in order to ‘get things done’. In this context, the leader needs to
understand what the current situation is and influence change by the provision of knowledge
and evidence. The change is then implemented through a community of peers (De Meyer,

2013) with whom | spent many hours discussing the management of shoulder dystocia.

There was resistance from some, however, to a change in practice; and the published study
(Ansell et al., 2012) was not universally accepted by the profession—in particular, the New
Zealand College of Midwives who are one of the main providers of the mandatory emergency
skills training for midwives. A number of practitioners were reluctant to accept a qualitative study
as evidence. The reason given was that a qualitative study has no statistical analysis and,
therefore, was not ‘proof’. As the results of shoulder dystocia can be devasting for both the
neonate and their families and caregivers, | decided to pursue further research in the topic and

provide those who would not accept qualitative evidence alone with quantitative evidence.
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On enrolment in the Doctor of Health Science programme, | was clear that the research
approach needed to include a quantitative study to provide the ‘proof needed for those who
required statistical evidence. The hypothesis was that axillary traction is an effective and safe
manoeuvre for the management of shoulder dystocia when an internal manoeuvre is required to
overcome shoulder dystocia. This thesis tells the story of that research and sits within a
professional, practice-based doctorate with the requirement that the research makes a

contribution to practice; and, in this instance, to the management of shoulder dystocia.

1.16 Forthcoming Chapters

Chapter 2. Manuscript 1: This chapter provides a systematic review of the literature undertaken
to identify the effectiveness of the internal manoeuvres currently used to resolve shoulder
dystocia and provides a basis for the retrospective study. This systematic review has been

accepted for publication and is presented in the format required for that publication.

Chapter 3. Manuscript 2: This chapter presents the results of the quantitative study; a
retrospective review of clinical records of mother and baby for labours complicated by shoulder
dystocia over an eight-year period. It is presented as the article published in the Australia New

Zealand Journal of Obstetrics and Gynaecology (Ansell et al., 2019).

Chapter 4. Manuscript 3: The final part of the research is a qualitative narrative of my own
personal and research journey which has led to a change in how to manage shoulder dystocia.
This narrative has been accepted for publication and is presented in the format required for that

publication.

Chapter 5. Discussion and Conclusion: In this, the final chapter, a summary and discussion of

the key findings are drawn together and recommendations for education and practice are made.

1.17 Conclusion

Shoulder dystocia is a childbirth emergency which can have devastating consequences for all
concerned. It is generally described as failure of delivery of the fetal shoulders following the
vaginal birth of the fetal head (Gherman, 2002). The main objective and justification of this
research is to investigate and analyse the way shoulder dystocia is managed so that the most
successful manoeuvre can be identified in order to minimise those consequences. The research
approach used is that of mixed methods, while embracing the new emerging fourth paradigm
which enables data to be collected from a wide range of sources and provides a more complete
picture of the topic in question. The high and increasing rate of risk factors for shoulder dystocia
provide context for the study. The historical perspective highlights the fact that shoulder
dystocia is a problem that clinicians have faced for centuries; the complications of which can be
permanent or life threatening. The reported incidence of shoulder dystocia varies widely,
probably as a result of clinicians’ subjectivity in diagnosis and discrepancies in reporting of the
problem. Management of shoulder dystocia involves a series of internal and external

manoeuvres, but it is generally accepted that the more severe dystocias require management
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using an internal manoeuvre (Spain et al., 2015). This study has been undertaken to evaluate
the success rates of the internal management strategies of internal rotation and delivery of the
posterior arm and compare those results with axillary traction. My own personal experience and
reflection led to a pathway of clinical leadership. This project aims to change current practices
through the research and leadership processes, and sits within a professional, practice-based

doctoral programme.
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Manuscript 1 - Literature Review

Chapter Two: Manuscript 1
Literature Review

2.1 Introduction

This chapter presents the research methodology used to conduct a systematic review of the
literature. The review was undertaken to identify the effectiveness of the internal manoeuvres

currently used to resolve shoulder dystocia. A declaration of authors’ contributions is included.

This systematic review of the literature has been accepted for publication in the peer reviewed
journal The Practicing Midwife (Appendix A). It is presented in this chapter in the format

required for that journal.

2.2 Research Approach

The first step in this research methodology explores in depth the success rates of the
traditionally used methods for resolving shoulder dystocia. This rigorous and robust systematic
review of the literature was conducted to investigate the success rates of the widely used
methods of resolving shoulder dystocia when an internal manoeuvre (Rubins’ Il, Woods’ screw,
and delivery of the posterior arm) is required. The success rates of those methods could then
be compared with the success rates of axillary traction which is also an internal manoeuvre.
Undertaking a systematic review ensures a robust review of related literature that provides a
solid theoretical foundation for the research and provides justification for the need for the

research (Hefferman, 2013).

An extensive analysis of the literature has been described as document analysis and such
analysis can be considered as a part of the methodology (Hefferman, 2013). The analysis is
described in the methodology section of the article to follow. Document analysis, as such, has
been described as a qualitative research method (Hefferman, 2013; Kysh, 2013). This analysis
allows the reviewer to provide critical appraisal and evaluation of high-quality evidence to a
focused clinical question and enables an evaluation of the research findings and treatment
outcomes obtained in different studies to be summed up (Kysh, 21013). For the purpose of this
systematic review, the clinical question applied to the problem of shoulder dystocia was: what
are success rates of shoulder dystocia managed by internal rotational manoeuvres (Rubins’ and

Woods’ screw) and delivery of the posterior arm?
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2.4 Article for Publication

24.1 Title

Success Rates of Shoulder Dystocia Managed by Internal Rotational Manoeuvres and Delivery

of the Posterior Arm: A Review of the Literature.
2.4.2 Introduction

Shoulder dystocia is a rare complication of childbirth which can result in significant neonatal and
maternal morbidity and even neonatal death [1,2]. This literature review identifies the success
rates of the internal rotational manoeuvres and delivery of the posterior arm to resolve shoulder

dystocia and subsequent neonatal outcomes.

2.4.3 Background

Shoulder dystocia occurs when one or both fetal shoulders fail to enter the pelvic cavity and are
impacted above the pelvic brim [3]. Neonatal consequences can be profound and include
brachial plexus injury (BPI), clavicular and humeral fractures, severe birth asphyxia resulting in

hypoxic ischaemic encephalopathy (HIE) and, in some cases, perinatal death [2].

Current management of shoulder dystocia includes a sequence of external and internal
manoeuvres to disimpact the fetal shoulders [2]. External manoeuvres include McRoberts’
position, suprapubic pressure and ‘all fours’ as the first steps followed by internal rotational
manoeuvres (Rubins’ I, Woods’ screw and reverse Woods’ screw) and delivery of the posterior
arm as described in the HELPERR mnemonic [2]. It is difficult to determine the success rates of
individual manoeuvres as they are used in different sequences and combinations. There are
wide differences in reported incidences [4] because there is no universally accepted diagnostic
criteria for shoulder dystocia. There are also wide variations in reported success rates of
external and internal manoeuvres with no indication as to which should be used first
[4,5,6,7,8,9]. Itis generally accepted that less severe shoulder dystocias are more likely to be
resolved with external manoeuvres while more severe dystocias will require internal

manoeuvres [4]. The success rate of external manoeuvres has been previously studied [10,11].

A gqualitative study [12] suggested an alternative internal manoeuvre of axillary traction may
resolve shoulder dystocia more quickly and easily than other manoeuvres. The discrepancy and
lack of agreement about shoulder dystocia has potential to create confusion for practitioners. A
systematic literature review was, therefore, undertaken to examine the success of the internal
manoeuvres currently used (Rubins’ Il, Woods’ screw and delivery of the posterior arm).
McRoberts’ and suprapubic pressure are external manoeuvres used prior to internal
manoeuvres, and McRoberts’ is maintained while internal manoeuvres are performed. For this
reason, the reported success rates for these external manoeuvres are included in this review.

None of the studies identified the use of the all-fours manoeuvre.
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2.4.4 Methodology

A review of the literature was undertaken to identify what is informing practice about
effectiveness of the internal manoeuvres currently used to resolve shoulder dystocia. The
search included seven databases: EBSCO Health (Medline and CINAHL), Scopus, Cochrane
Library, MIDIRS Maternity and Infant Care, Ovid Emcare and Web of Science, and was
conducted with an end date of April 2019. Reference lists from retrieved articles were scanned

manually. The search was limited to humans and English language.

The inclusion criteria were research articles from journals that included the success rates of
internal manoeuvres with neonatal and maternal outcomes. Studies were excluded if they were
not research and there was no assessment of internal manoeuvres or were focused on
prevention or predictive factors for shoulder dystocia. The articles were scored using a modified
Joanna Briggs Institute checklist for cohort studies. Three authors scored each article

independently and then the scores were discussed to reach consensus.

The search used the following keyword terms: ‘shoulder dystocia’ and management* or
intervention* or treatment or prevention and control or manoeuvre* or maneuver* or outcome*.
The search terms were used individually and in combination (and/or) and applied to the title,
abstract, and body of all works. After applying search terms sequentially, 2880 articles were
identified and manually screened. A further 12 articles were retrieved from reference lists; and
119 articles were duplicates and removed. The titles and abstracts of the remaining 2773
articles were evaluated to assess relevance and 179 articles were identified as having possible
relevance, of which 172 did not meet the inclusion criteria and were excluded. The remaining

seven articles met the inclusion criteria and were reviewed (Figure 2.1).

Articles for inclusion were assessed for methodological quality using a modified Joanna Briggs
critical checklist for cohort studies (Table 2.1) (Appendix A). An arbitrary decision was made to
deem studies good quality if they scored 75% or higher, average quality if they scored 74-50%
and poor quality if 50% or less. Five studies had a good quality score (>75%) [4,6,7,9,13] and

two an average quality score [5,8].
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Figure 2.1 PRISMA Flow Diagram

Table 2.1 Joanna Briggs Score

)
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) l v
> ] Full-text articles excluded (n = 172)
= Full-text articles Reasons:
-'g’ assessed for eligibility Review/descriptive articles only
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L Research - but no evaluation of internal
\ ) manoeuvres as described
— l (n = 45)
Case Reports (n = 16)
3 Studies included in Simulation training/education
o) quantitative synthesis (n=24)
> —
= (n=7)
=
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Author/(Date)

JB modified score

(not applicable questions excluded)

Score (%)

Michelotti, Flatley, & Kumar (2018)
Gachon, Desseauve, Fritel, & Pierre (2016)
Spain et al. (2015)

Hoffman et al. (2011)

Leung et al. (2011)

MacKenzie et al. (2007)

Gherman et al. (1997)

8/9 (88%)
5/8 (62%)
8/9 (88%)
8/8 (100%)
7/8 (87%)
5/7 (71%)
7/7 (100%)
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2.45 Results

The results of data extraction are presented in Table 2.2. All of the studies were retrospective
reviews; five were reviews of clinical records [5,7,8,9,13] and two were cohort studies [4,6]. The
total cohort of births for the 12 studies was 5971.

Three studies evaluated the efficacy of the manoeuvres used to resolve shoulder dystocia and
associated neonatal outcomes [7,8,9]. Three of the studies examined the effects of the

manoeuvres on neonatal morbidity and the success rates of internal manoeuvres [4,6,13]. One
study examined the different types and sequences of manoeuvres in relation to neonatal injury

rates [7].

The outcome measures included the success rates of manoeuvres that resolved shoulder
dystocia [7,13] and neonatal outcomes such as APGARS, resuscitation (intubation), neonatal
acidosis, admission to neonatal unit and length of stay, BPI, fractures, HIE, stillbirth or neonatal
death [6,7,9,13].

All of the studies identified confounding factors which included maternal ethnicity, age, parity,
maternal diabetes, body mass index (BMI), induction, augmentation of labour, epidural

anaesthesia, duration of 2" stage of labour, instrumental birth, fetal gender, and birthweight.
There was no measurement of success rates as planned outcomes in any of the studies; nor

did they report the effect of confounders for each different manoeuvre.

The definition of shoulder dystocia for six studies were additional manoeuvres beyond that of
normal traction on the fetal head to effect delivery of the shoulders [4,5,6,7,9,13]. Two of the
studies [7,13] included additional manoeuvres or head to body delivery interval (HBDI) of 60

seconds or more.

Three of the studies examined the success rates of internal rotational manoeuvres separately;
that is, Rubins’ and/or Woods’ screw manoeuvres [6,9,13]. One study [6] found low success
rates of internal manoeuvres (Rubins’ 10.8% and Woods’ screw 9.4%); whilst another [13] found
higher success rates of Rubins’ (66.0%) and Woods’ screw (72%). One study [9] did not assess
success rates of Rubins’ Il manoeuvre but found success rates of Woods’ screw to be 42.9%,

with or without episiotomy.

The remaining four studies [4,5,7,8] used an overall description such as ‘rotational’ or ‘fetal
manipulation’ and did not provide an assessment of which manoeuvre resolved the dystocia.
One study [4] found rotational manoeuvres were successful in 20.2%; one [7] described
success rates of rotational manoeuvres as 72% and another [8] as 80% success when used as
a second manoeuvre or 77.0% success when used as a third manoeuvre. One study [5] found

100% success rate for fetal manipulation but there were only 14 cases in this study.

This review identified wide variations in success rates of delivery of the posterior arm
betweenl16.7% and 97% [4,6,7,9]. One study [13] reported success rates of 84.4% but the
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terms posterior arm and posterior shoulder were used interchangeably and the procedure for
delivering the posterior shoulder was not described which could affect the results. One study [8]
did not mention delivery of the posterior arm; whilst another [5] described the internal
manoeuvres as fetal manipulation with success rates of 100% but with no description of the

manoeuvres.

Six studies reported varying success rates for McRoberts’ and suprapubic pressure (25.8-
93.8%) which were analysed in the following studies as one manoeuvre [4,5,6,7,8,9]. One [13]
analysed McRoberts’ and suprapubic pressure as separate manoeuvres and found 24.3%

success with McRoberts’ and 62.2% with suprapubic pressure.

The more manoeuvres that are required to resolve a shoulder dystocia, the worse the neonatal
outcome [4,6,9,13]. Two of the studies [9,13] found the total number of manoeuvres used
correlated with neonatal injury. One study [4] found significantly worse neonatal outcomes
(p<0.001), BPI (1.4%) and fractures (0.9%), with the use of internal rotational and delivery of the

posterior arm. One study [13] assessed the rate of HIE to be 5.9%.

Four studies reported neonatal injury rates associated with individual internal manoeuvres
[4,6,7,13]. One [4] reported a similar risk of BPI with internal rotation and delivery of the
posterior arm with relative risk ratios of 3.40 and 3.35 respectively when compared with
McRoberts’ and suprapubic pressure. Fracture risk was increased significantly with posterior
arm delivery with a relative risk ratio of 6.83 versus 1.68 for internal rotation. One of the studies
[4]used an overall score for neonatal injury and found a significant increase of injury with
Woods’ screw manoeuvre (p=0.009). This study [4] also assessed the rate of neonatal injury
when shoulder dystocia followed an operative vaginal birth versus spontaneous vaginal birth
and found increased rates of 22.8% versus 14.5% respectively. Another study [7] found no
increase in injuries with internal manoeuvres in addition to McRoberts’ and suprapubic pressure
(p=0.334). One study [9] had compared injury rates associated with McRoberts’ and suprapubic
pressure with and without internal manoeuvres but did not individualise internal manoeuvres. A
composite score for neonatal injury was used in one study [6] and found increased odds ratio
for both with delivery of the posterior arm and increased neonatal depression with Woods’
screw manoeuvre. However, these findings were not statistically significant when adjusted for

nulliparity and duration of the dystocia.

The duration of the dystocia correlates with worsening neonatal outcome [6,9,13] with the
median duration of the shoulder dystocia increasing with the use of an increasing number of

manoeuvres (p<0.01) [6].
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Table 2.2 Results

Author e Study Design Main Outcome e Confounding Factors Findings e Reviewers Critique
and Date e Number of Subjects (n=) Measures e Definition of SD e Quality Score
e Aim(s) of the Study
Michelotti e Retrospective cohort of term APGAR <3 @ ¢ Maternal age Success of manoeuvres (calculated on the e Possibility of bias by clinician entering
et al. singleton cephalic births with 5mins e Parity assumption that all clinicians followed the data as how the data were extracted
(2018) or without shoulder dystocia. Significant e Diabetes guideline of a sequence of manoeuvres was not described.
e 2540 acidosis «BMI (McR — SPP — Rotation — Posterior arm): Success rate of manoeuvres not clearly
e Assess the effect the NICU admission « Gestation e McR & SPP: 1957/2540 = 77% stated in the paper and calculated on
manoeuvres used had on BPI « Induction of labour « Rotational manoeuvres: 20.2% an assumption of clinicians practice.
neonatal injury and maternal Fractures « Duration of 2" stage e Posterior arm delivery: 329/447 = 70.7% Supporting data not given for the trend
morbidity. Death _ « Instrumental delivery . of worsening injury with increasing
Lengthy hospital « Fetal gender Associated neonatal outcomes: number of manoeuvres.
Sptg?i' « Apgar <3 @ 5mins and acidosis Appro_prigte confofundﬁrs Welre i
. . . " <0.001 examined except for the prolonged first
Perineal trauma ° \rgi?:gzhslrg: ;V:;Oigdtﬁ'gtn;! 0 g)p| 1.4%) stage and use of epidurals..
normal traction on the fetal  ® Fractures 0.9% The authors aims were achieved
head to effect delivery of ¢ Worsening outcomes with internal
the shoulders rotation and delivery of posterior arm e 89
(p<0.001)
Associated maternal outcomes:
o PPH (p<0.001)
Gachon ¢ Retrospective review of Maternal: e BMI Incidence of SD: 2.4% ¢ No description of how data were
etal. clinical records of births with o Episiotomy e Parity collected; potential bias cannot be
(2016) documented shoulder e OASI e Birthweight Success of manoeuvres: assessed.
dystocia. Neonatal « Instrumental delivery e McR and SPP: 213/217 = 93.8% Data recorded by clinician involved —
° 227 e Apgar <5 at 7 e Fetal manipulation: 14/14 = 100% possibility of bias.

e Compare severe maternal
and neonatal morbidities
when shoulder dystocia

managed with or without fetal

manipulation (internal
manoeuvres).

mins

o Arterial cord pH

<7.1

e Permanent BPI

¢ Additional manoeuvres
required beyond the “usual
management for delivery
are required to complete a
vaginal vertex delivery”

Neonatal outcomes:

No statistically significant differences in
severe neonatal morbidity between the
groups.

Fetal manipulation not associated with
neonatal injury.

Maternal outcomes:

Medical records include a standardised
description of shoulder dystocia which
should reduce risk of bias on data
collection.

Internal manoeuvres not individually
described.

The only fetal manipulation mentioned
is delivery of the posterior arm.

Only 4 confounding factors included.

24



Manuscript 1 - Literature Review

Main Outcome
Measures

e Confounding Factors
e Definition of SD

Findings

e Reviewers Critique
e Quality Score

Author ¢ Study Design
and Date e Number of Subjects (n=)
e Aim(s) of the Study
Spain ¢ Retrospective cohort of
et al. clinically diagnosed shoulder
(2015) dystocia requiring obstetric
manoeuvres.
e 231

e Examine the independent
effects of each internal
manoeuvre used in the
management of SD as
compared to McR and SPP
alone on the risk of neonatal
morbidity.

Neonatal

morbidity:

e Clavicular or
humeral fracture

¢ APGAR <7 at 5
mins

e Arterial cord pH
<7.1

o |PPV

e Intubation

RDS

o Gestation

o Nulliparity

o Advanced maternal age

e Ethnicity

e BMI

¢ Diabetes

¢ Regional anaesthesia

o Instrumental delivery

» Birthweight

¢ Median duration of
shoulder dystocia

o A delivery that requires
additional manoeuvres
following failure of gentle
downward traction to effect
delivery of the shoulders

High incidence of OASIS with fetal
manipulation.

57.9% success with McR +/- SPP

The median duration of shoulder dystocia
increased with the use of an increasing
number of manoeuvres (p<0.01).
Neonatal injury occurred in exposure to the
following:

e McR and SPP alone: 5.8%

e Posterior arm: 16.7%

¢ Rubin’s manoeuvre: 10.8%

¢ Wood’s manoeuvre: 9.4%

Composite neonatal injury:

e McR and SPP: 22.2%

e Posterior arm: 16.7%

¢ Rubin’s manoeuvre: 36.1%

e Wood’s manoeuvre: 39.6%

Babies who suffered neonatal depression
had longer HBDI.

Difference in neonatal morbidity rates for
each manoeuvre not statistically significant
when adjusted for nulliparity and duration
of dystocia.

The longer the SD the greater the risk of
neonatal morbidity.

Very high success rates of rates of
McR an SPP suggests less severe SD.
Poor evidence for effectiveness of

manoeuvres.

e 5/8

o No information about who extracted the

data.
No mention of axillary traction.
Length of 18t of 2" stage, labour

induction or augmentation not included

as possible confounding factors.

Overall a good study for success rates
of McR +/- SPP and neonatal outcomes

and demonstrating the neonatal

outcomes for internal manoeuvres and
increased head to body delivery interval

(HBDI).

e 8/9
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Author ¢ Study Design Main Outcome e Confounding Factors Findings ¢ Reviewers Critique
and Date e Number of Subjects (n=) Measures e Definition of SD e Quality Score
e Aim(s) of the Study
Hoffman e Retrospective review of Successful e Age Incidence of SD: 1.5% (definition included ¢ Description of how data were extracted
etal. clinical records. manoeuvre e Race HBDI of 1 min or more and/or the need for not given.
(2011) e 2018 leading to delivery o Parity additional obstetric manoeuvres). The procedure for delivering the
e Assess the efficacy of the of the baby. « Birthweight Success rates: posterior shoulder was not identified.
manoeuvres used to resolve Neonatal injury « Body Mass Index (BMI) e McR: 24.3% Confusion as the terms ‘delivery of the
SD. attributable tothe | pigpetes e SPP: 62.2% posterior arm’ and ‘delivery of the
Assess the effect the management of « Epidural ¢ Internal manoeuvres: posterior shoulder’ are used
manoeuvres have on SD: « Instrumental delivery o Rubin’s 66.0% interchangeably.
neonatal injury when SD e BPI (Erb’s or « Duration of 2™ stage o Woods screw 72% Labour induction, augmentation and
occurs. Klumke palsy) « Either additional e Posterior shoulder 84.4% length of the 1% stage not included as
. Hypoxic_ manoeuvres or Neonatal injury: potential confounders.
Ischaemic documented head to body e BPI 63.4% The data presented supported the
Encephalopathy delivery time of 60 secs or ~ * HIE5.9% authors conclusions.
(HIE) greater. e Fractures 40.6%
Nonintentional Increased rate of neqnatal injury after o 88
fracture of clavicle opera;nve vag;nal delivery v spontaneous
or humerus. (22.8% v14.5%).
The total number of manoeuvres
correlated with the rate of neonatal injury.
Leung ¢ Retrospective review of Success rates o Parity Success rates: o Low risk of bias as delivery data and
et al. clinical records. between McR, ¢ Diabetes e McR and SPP: 25.8% outcomes checked by a second person
(2011) e 205 rotational methods  « Birthweight * Rotational manoeuvres: 72% and confirmed later following audit.
¢ Evaluate the different types and posterior arm o Ejther additional e Posterior arm: 63.6% Perinatal outcomes identified.

and sequences used to
overcome shoulder dystocia
and the rates of associated
fetal injury.

delivery.

BPI

Fractured clavicle
Fractured
humerus

manoeuvres or HBDI >1
min.

Delivery of the posterior shoulder
mentioned but no description available.
Mostly Chinese women included
therefore difficult to apply findings to
other ethnicities.

Overall good descriptive data on the
number and order of manoeuvres used.

e 7/8
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Author ¢ Study Design Main Outcome e Confounding Factors Findings ¢ Reviewers Critique
and Date e Number of Subjects (n=) Measures e Definition of SD e Quality Score
e Aim(s) of the Study
Mackenzie e Retrospective descriptive Incidence of SD o Parity Success rates: ¢ Possibility of bias as does not state
et al. review of maternal and Neonatal acidosis e Epidural e McR: 45% success when used as first who extracted neonatal data or if that
2007 neonatal clinical records. BPI e Labour induction manoeuvre person was blinded to the
e 514 Neonatal fractures o | ength 1 stage * Rotation of shoulders: 80% success manoeuvres used.
e Investigate trends in PPH e Length 2" stage when used as 2" manoeuvre and 77% No mention of delivery of the posterior
incidence of SD. Perineal trauma « Birthweight success when used as 3" manoeuvre arm or axillary traction. High success
Investigate methods used to o Assisted delivery rates of rotational manoeuvres may
overcome SD and rates of have been a result of persistence with
maternal and neonatal « Shoulder girdle dystocia those manoeuvres as posterior arm
morbidity during labour and delivery delivery does not appear to have
been used.
e 5/7
Gherman e Retrospective review of Maternal e Maternal age e McR successful: 41.5% e There were more than expected BPI
etal. shoulder dystocia. ¢ 4 degree e Parity e McR +/- SPP and/or episiotomy and PPH in the group requiring
(1997) » 236 laceration « Diabetes successful: 54.2% internal manoeuvres, but this was not
e Determine success rates of o PPH e Maternal weight ¢ Woods +/- episiotomy successful: 42.9% statistically significant at the 5% level.
McR. e Gestation e Posterior arm delivery: 97.0% Possibility of bias as does not state
Compare rate of maternal and  Neonatal: « Birthweight e BPI: who extracted neonatal data or if that
neonatal morbidity associated ~*APGAR <3at5 g g MCR only: 10.2% person was blinded to the manoeuvres
with those that required mins « Induction McR + other manoeuvres: 19.6% used.

additional manoeuvres.
Assess those factors
associated with successful
McR.

e Clavicular or
humeral fracture
e BPI

e Augmentation

o Duration of 2" stage

e Duration of active phase
¢ Instrumental delivery

¢ Additional manoeuvre
required after gentle
downward traction and
episiotomy required for
delivery of the shoulders

No mention of axillary traction.

o 7/7
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2.4.6 Discussion

Research about success rates of internal manoeuvres used to resolve shoulder dystocia is both
retrospective and limited. It would not be feasible to undertake a randomised controlled trial
(RCT) because of the ethics of gaining consent for different manoeuvres when managing an
uncommon complication and the need to resolve the dystocia with the restriction of one defined

set of manoeuvres as an RCT would require.

The definition of shoulder dystocia most commonly used in the literature is ‘additional
manoeuvres beyond normal traction on the fetal head are used to effect delivery of the
shoulders’ [4,5,6,8,9,13]. The manoeuvres could be either internal, external, or a combination of
both which obscures the overall effectiveness of individual manoeuvres. Some authors included
a HBDI of 60 seconds or more [7,13] but when the head is born it is common practice to wait for
the next contraction before attempting delivery of the shoulders which is often more than one
minute. The use of this definition may result in an increase in the reported rates of shoulder

dystocia which could affect the reported success rates of manoeuvres.

The review identified McRoberts’ and suprapubic pressure are the most commonly used
manoeuvres and usually employed first [4,5,7,13], but the order of these manoeuvres is often
not recorded. The success rates of McRoberts’ and suprapubic pressure are often presented as
one manoeuvre [4,7]. There are wide variations in the reported success rates of McRoberts’ and
suprapubic pressure from 5.8% [5,6]. A lower threshold of diagnosis of shoulder dystocia (e.g.,
the use of head to body delivery interval (HBDI) of 60 secs or more may result in a higher
incidence of shoulder dystocia and higher success rates of the first manoeuvre used [4]. One
study [4] reported an incidence of 5.3% with a 77 % success rate of McRoberts’ and suprapubic
pressure. Conversely, another study [7] reported lower incidence rates of shoulder dystocia
(0.34%) and success rates of 25.8% for McRoberts’ and suprapubic pressure so their threshold

for diagnosis of shoulder dystocia may have been higher.

Reported high success rates of McRoberts’ and suprapubic pressure maybe associated with
higher incidences of BPI and clavicular fracture. One study [5] reported high success rates but
also described a high incidence of BPI. The BPI and clavicular fractures occurred only in the
McRoberts’ and suprapubic pressure groups which suggests that although persistence with
these manoeuvres may give a higher success rate it may be at the cost of more neonatal
trauma. Another study [7]found in a small number of cases managed by lateral traction alone,
BPI was at its highest, which suggests the use of forceful lateral traction on the fetal head is

associated with BPI.

Internal rotational manoeuvres and delivery of the posterior arm are commonly used when
McRoberts’ and suprapubic pressure fail but often have worse neonatal outcomes [4]. Higher
BPI rates have been found with internal rotation [4,6], whilst humeral fractures were significantly

higher with delivery of the posterior arm [4,7].
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Research assessing the success of individual internal rotational manoeuvres of Rubins’ and
Woods’ screw manoeuvres, have reported varying success (Rubins’ 10.8-66.0%; Woods’ screw
9.4-72%) [6,9,13]. Success rates of these manoeuvres could be influenced by either the severity

of the shoulder dystocia or the experience of the practitioner.

There was conflicting evidence for the success of internal rotation. One study [4] reported low
success for internal rotation whilst another [13] reported higher success but found delivery of
the posterior arm was more successful than internal rotation. The overall BPI rate was found to
be significantly higher with internal rotation than with delivery of the posterior arm [13]. None of
the studies had success rates of manoeuvres as planned outcomes and so the influence of

confounding factors was not assessed.

Maternal and neonatal injury appears to increase with the number of manoeuvres used to
resolve shoulder dystocia [4,13]. Additional manoeuvres were found to have led to higher rates
of neonatal morbidity as well as more neonatal depression in longer HBDI [6]. It could be
argued that the severity of the shoulder dystocia is associated with the increased neonatal
morbidity rather than the manoeuvres themselves, as the more severe the shoulder dystocia,

the greater the number of manoeuvres required and the longer the HBDI interval will be.

No studies in this review mentioned axillary traction. One study [13] discussed delivery of the
posterior shoulder and reported high rates of success rates with no associated neonatal injury.
The authors suggest that delivery of the posterior shoulder should be the first manoeuvre
considered after McRoberts’ and suprapubic pressure but do not describe the method to be
used. It could be similar to axillary traction, as described in the qualitative article previously

mentioned [12], but as no description of how the shoulder was delivered this remains unclear.

2.4.7 Limitations of the Literature Review

All of the studies were retrospective studies. The definition and diagnosis of shoulder dystocia
differs between studies which could affect outcomes. Also, in some studies the manoeuvres
were not well described and the terms ‘delivery of the posterior arm’ and ‘delivery of the
posterior shoulder were used interchangeably. Axillary traction was not mentioned in any of the
studies, but it is possible this was the method used when the authors referred to delivery of the

posterior shoulder.

2.4.8 Conclusion

Only seven studies reported success rates of internal manoeuvres in their research, and the
wide variations of success rates highlight the lack of evidence in relation to the management of

shoulder dystocia when an internal manoeuvre is required.

There is conflicting evidence regarding success rates and morbidity associated with individual
manoeuvres used to resolve shoulder dystocia. Internal rotation is more successful than

McRoberts and suprapubic pressure but is associated with higher rates of BPI. Delivery of the
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posterior arm appears to be more successful than internal rotation, but humeral fractures were

higher in this group.

There is evidence that the more manoeuvres that are required and the longer the HBDI, the
worse the neonatal outcomes. One of the studies found high success rates and no neonatal
injuries when delivery of the posterior shoulder was used [13]. Unfortunately, the authors gave
no clear description of how that was performed but it may have been axillary traction as
described in the 2012 qualitative study [12]. The manoeuvre of axillary traction therefore

warrants more investigation.

The use of the most successful and first internal manoeuvre should be the primary focus of

future research in order to reduce neonatal morbidity and mortality.
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Chapter Three: Manuscript 2
Axillary Traction: An Effective Method of
Resolving Shoulder Dystocia

3.1 Introduction

This chapter presents the research approach used to conduct a retrospective study undertaken
to identify the effectiveness of the internal manoeuvres currently used to resolve shoulder
dystocia. A declaration of author contributions is included. This study has been published in the
Australia and New Zealand Journal of Obstetrics and Gynaecology (ANZJOG) (Ansell et al.,
2109) and is presented in this chapter in the format required for that journal (Appendix C). This
article was peer reviewed prior to publication (Appendix D). The purpose of peer review is
evaluation of work by those with similar competences. It is used to maintain quality standards,
provide credibility, and ensure that the research is robust by validating the integrity of the

research so that the delivery of health care and safety is improved (Gregory & Denniss, 2019).

Publication creates further opportunities for peer review and interaction. Positive feedback has
been received which adds to the robust nature of this research. Initial feedback following
publication describes this article as one of the best articles that the journal has published in
years, stating: “I congratulate them (the authors) on a very valuable clinical contribution to
obstetrics and more than that | admire them... it takes courage to challenge the norms set by

your peers.” (Appendix E)

Further feedback from an obstetrician stated, “I found it very in formative and helpful.... it seems
an ‘easy’ technique to use in an emergency situation, and so | would like to educate our
Registrars and Midwives in it” (Appendix F). The obstetrician also required clarification on the
amount of traction that could be used and whether an episiotomy was of value in such cases.

This was responded to accordingly by return email (Appendix F).

3.2 Research Approach

The second step of the research process was to undertake a quantitative study into the
effectiveness of axillary traction as a method of resolving shoulder dystocia. The methods and
methodology are described in detail in the article that follows. The reason for undertaking this
study was to generate new knowledge on to how manage shoulder dystocia and validate the
findings of the previously published qualitative research study (Ansell et al., 2012). Quantitative
research is a systematic investigation which focuses on generating numerical data that can be
transformed into usable statistics with results that can be generalised to a larger population
(Given, 2008). The findings from quantitative research can be predictive, explanatory, and
confirming (Leedy & Ormrod, 2001); hence, this method was used to provide evidence to those

who required statistical (quantitative) data rather than qualitative evidence alone.
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Following Ansell et al.’s (2012) qualitative study, axillary traction became a commonly used
internal manoeuvre for the management of shoulder dystocia at Counties Manukau Health
(CMH). In order to provide statistical analysis of the effectiveness of axillary traction, compared
to other internal manoeuvres, a retrospective review of the clinical records for mother and baby
for all labours complicated by shoulder dystocia was carried out for an eight-year period. The
study was retrospective because shoulder dystocia is a childbirth emergency; therefore,
treatment is required without the restriction of one set of manoeuvres as would be required by
other research methods such as a randomised controlled trial (RCT). Ethics approval for the
study was granted by the Southern Health and Disability Ethics Committee (HDEC); reference:
14/STH/154 (Appendix G).
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3.3 Authors’ Contributions

My contribution as the first author is under the guidance of Dr. Judith MaCara-Couper as
principal supervisor and Dr. Peter Lamer as associate supervisor, who were involved in the
supervision of ethics application and manuscript, and revisions prior to publication. Dr David
Ansell and Dr Nicholas Garrett provided statistical analysis of the data. The article was co-

authored as follows:

Principal Author: Lesley Ansell
Contribution: 80%. Collection and preparation of the data. Writing of the manuscript and

suggested revisions in preparation for publication.

. ' " ‘\\'W\'.b\f_r) C kk .
Signed ... '~ . Date......30" April 2020......

Co-Author: Dr David Ansell

Contribution: 10%. Statistical analysis of the data using Statistical Package for the Social
Sciences (SPSS) version 24 (IBM, Armonk, NY, USA).

Signed...... Date......30" April 2020......

Co-Author: Associate Professor Judith McAra-Couper

Contribution: 4%. Supervision of the writing, provision of feedback, and formatting advice.

Co-Author: Associate Professor Peter Larmer

Contribution: 4%. Supervision of the writing, provision of feedback, and formatting advice.

Co-Author: Dr Nicholas Garrett

Contribution: 2%. Supervision of statistical analysis.

TG

Signed...... Date......30" April 2020......
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3.4 Published Article

3.4.1 Title

Axillary Traction: An Effective Method of Resolving Shoulder Dystocia.

3.4.2 Introduction

Shoulder dystocia is a childbirth emergency which has significant risks to fetal and maternal
outcome.* Shoulder dystocia occurs when either one or both shoulders fail to enter the pelvic

cavity. 2

Current management of shoulder dystocia involves the use of various manoeuvre to alleviate
the problem; yet there is a lack of randomised controlled trials (RCTs) or experiments that have
directly compared their effectiveness. There are authors who recommend a well-coordinated
sequence of manoeuvres such as those described by the HELPERR mnemonic, ** but there is

no clear evidence base for the order of use of these manoeuvres. ¢’

A qualitative study carried out by Ansell et al.®suggested that axillary traction is a useful

manoeuvre for the management of shoulder dystocia when and internal manoeuvre is required.

To perform axillary traction, the clinician's whole hand enters the posterior aspect of the pelvis.
Regardless of which side the fetus is facing, the fetal shoulder is located and grasped by sliding the
first finger under the axilla and placing the thumb on top of the shoulder. The second finger is
placed alongside the fetal humerus to keep the arm firmly against the body. Traction is applied
firmly and directly through the fetal axilla to follow the sacral curve until the posterior shoulder
appears over the perineum while the anterior shoulder ‘pivots’ around the symphysis. Once the
posterior shoulder is delivered then the anterior shoulder can easily be delivered by lateral
traction (Figure 3.1). This manoeuvre differs from removal of the posterior arm as only the axilla
is located rather than the elbow. No attempt is made to flex the fetal arm across the body. The
fetal arm is held firmly against the body and no traction or pressure applied to the humerus or

elbow. The aim is to deliver the posterior shoulder only rather than the whole arm.

The aim of this study was to assess the effectiveness of axillary traction when shoulder dystocia
occurs. This retrospective review of the internal manoeuvres used in the management of
shoulder dystocia is the first to document the use of axillary traction for a large number of

women.
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Enter posteriorly

Slide hand along fetal head to
neck

Grasp posterior shoulder

Grasp:

Circle first finger and thumb around
axilla

Second finger placed on top of arm

Keep arm firmly against chest and
apply traction through axilla only

Apply axillary traction to follow the
curve of the sacrum. Traction may
need to be very significant.

Anterior shoulder ‘PIVOTS’
around symphysis — posterior
shoulder delivered first.

Figure 3.1 Axillary traction.
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3.4.3 Materials and Methods

A retrospective review of clinical records of women who experienced shoulder dystocia between
1 January 2006 and 31 December 2013 was conducted. All women gave birth within Counties
Manukau Health (CMH), Auckland. Participants were identified from the hospital database

Casemix.

The study was approved by the Southern Health and Disability Ethics Committee (HDEC),
reference: 14/STH/154.

The inclusion criteria for the study were women with a singleton fetus, cephalic presentation
beyond 34 weeks gestation, and who experienced shoulder dystocia during vaginal birth.
Women with intrauterine fetal death before the onset of labour and major fetal abnormality were

excluded.

Shoulder dystocia was defined as those women requiring more than the normal traction usually
required or additional manoeuvres to effect delivery of the shoulders. There were a total of 52,
055 vaginal births during the study period. A total of 422 (0.81%) were identified as having

shoulder dystocia.

The maternal and neonatal records of all women experiencing shoulder dystocia during the
study period were reviewed by the lead author and an assistant. Information regarding the
manoeuvres used to resolve the dystocia and the order in which the manoeuvres were
employed were collected. McRoberts’ and suprapubic pressure were treated as a single
manoeuvre, and in CMH these manoeuvres are universally employed first. The final successful

manoeuvre was identified.
There were three main groups of internal manoeuvres:

1. axillary traction which included all manoeuvres documented as axillary traction or
removal of the posterior shoulder;

2. posterior arm delivery which was documented as such; and

3. internal rotational manoeuvres which included all manoeuvres documented as Woods'
screw, reverse Woods' screw and/or internal rotation.

Maternal information included age, parity, ethnicity, body mass index (BMI), gestation, diabetes,
induction of labour, augmentation of labour, epidural, normal vaginal birth, instrumental birth
and type, length of the first stage and second stage of labour perineal trauma, and blood loss.
Neonatal information included birthweight, APGAR score <7 at five minutes, brachial plexus
injury (BPI), clavicular and humeral fractures, hypoxic ischaemic encephalopathy (HIE), and
neonatal unit admission. Cord blood gas analysis results were not readily available during the

study period; therefore, they were unable to be collected.
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Data were collected onto a Microsoft Excel spreadsheet which was then analysed using the
Statistical Package for the Social Sciences (SPSS) version 24 (IBM, Armonk, NY, USA).
Demographic and clinical data for the three internal manoeuvre cohorts were compared.
Categorical data were compared using x2 and Fisher's exact tests. Continuous data were
compared using Student's t test (normal distribution) or Mann—Whitney or Kruskall-Wallace test
for non-normal distributions. Where differences between the cohorts were noted with categorical
data, the success rates of the internal manoeuvres were compared using X2 tests or Fisher's

exact test.
3.4.4 Results

Data were collected for the 422 women whose births were complicated by shoulder dystocia at
CMH for the period 1 January 2006 to 31 December 2013 (inclusive). The incidence of shoulder
dystocia increased from 0.54% of all vaginal births in 2006 to 1.26% in 2013 with the average

rate of shoulder dystocia over the study period being 0.81%.

Of the 422 women who experienced shoulder dystocia, a total of 226 required internal

manoeuvres to resolve the problem (53.6%). The first internal manoeuvre used was as follows:

1. axillary traction in 119 women (52.7%)
2. posterior arm delivery in 49 women (21.7%)
3. rotational manoeuvres in 58 women (25.7%)

There were no significant differences in age, BMI, parity, gestation, ethnicity, incidence of
diabetes, labour induction rates, syntocinon augmentation rates, epidural use, length of the first
stage and birthweight across three cohorts (Table 3.1). The axillary traction cohort was less
often preceded by ventouse than the posterior arm delivery and rotational manoeuvres cohort
(p=0.03). The overall success rate of the first internal manoeuvre was no different if the
ventouse was used or not (p=0.56). Labour induction rates between the cohorts neared
statistical significance (p=0.07) but the overall success rate of the first internal manoeuvre was
no different if it was preceded by labour induction (x? p=0.59). Only 13 women had forceps
deliveries with no statistically significant difference between the cohorts (p=0.13), and the
overall success rate of the first internal manoeuvre was no different if it was preceded by
forceps delivery (p=0.71). Length of the second stage of labour was significantly different
between the cohorts (p=0.03) with the posterior arm delivery cohort having a median second
stage 26 minutes longer than the axillary traction cohort and 1 minute longer than the rotational
manoeuvres cohort. Again, the distribution of the length of the second stage was no different if
the first internal manoeuvre was successful or not (p=0.025). Median length of the first stage

was not significantly different for the three cohorts (p=0.19).

38



Manuscript 2 - Axillary Traction: An Effective Method of Resolving Shoulder Dystocia

Table 3.1 Demographics and clinical characteristics of first internal manoeuvre cohorts

Axillary traction Posterior arm Rotational P-value
delivery manoeuvres
Characteristics
Age, years, median 29.0 31.0 28.0 0.261
Body mass index, median 30.2 28.1 31.8 0.70t
Parity
Nulliparous 35 (29.4%) 19 (38.8%) 18 (31.0%) 0.49
Multiparous 84 (70.6%) 30 (61.2%) 40 (69.0%)
Gestation, weeks, median 40.1 40.1 40.0 0.501
Ethnicity
European 22 (18.5%) 14 (28.6%) 9 (15.6%) 0.15
Ma3ori 10 (8.4%) 5 (10.2%) 11 (19.0%)
Pacifica 44 (37.0%) 9 (18.4%) 20 (34.5%)
Indian 21 (17.6%) 13 (26.5%) 9 (15.5%)
Chinese 5 (4.2%) 4 (8.2%) 3 (5.2%)
Other 17 (14.3%) 4 (8.2%) 6 (10.3%)
Diabetes
Type 1 0 1 (2.0%) 0 0.40%
Type 2 2 (1.7%) 2 (4.1%) 3 (5.2%)
Gestational diabetes 11 (9.2%) 6 (12.2%) 7 (12.1%)
Labour characteristics
Labour induction 21 (17.6%) 16 (32.7%) 10 (17.2%) 0.07
Syntocinon augmentation 34 (28.6%) 19 (38.8%) 15 (25.9%) 0.30
Epidural 25 (21.0%) 14 (29.2%) 15 (25.9%) 0.50
Forceps delivery 5 (4.2%) 6 (12.2%) 2 (3.4%) 0.13%
Ventouse delivery 23 (19.3%) 20 (40.8%) 16 (27.6%) 0.03
Length of first stage, h, median 5.875 6.0 6.75 0.19t%
Length of second stage, min, median 33.0 59.0 40.5 0.03t
Birth weight, g, median 4060 4080 4090 0.77t

tKruskall-Wallace test.
tFisher exact test.

Axillary traction was used as a second internal manoeuvre for 14 women (Table 3.2), posterior
arm delivery as a second manoeuvre for 14 women and rotational manoeuvres for 10 women.
Overall, there was no significant difference in the success rates of the different second

manoeuvres (p=0.71).
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Overall, there was a highly significant difference (p<0.001) in the success rates of the first used
internal manoeuvres (Table 3.2). In 119 (52.7%) cases the first internal manoeuvre used was
axillary traction. This was successful in 114 cases (95.8%) and no further manoeuvres were
required. Of the five which failed with axillary traction as the first internal manoeuvre, three were
successfully delivered with the second use of axillary traction by a different practitioner, one with
rotational manoeuvres and one with rotational manoeuvres followed by posterior arm delivery.
The success rate of axillary traction as a first internal manoeuvre was significantly greater than
that for rotational manoeuvre (p<0.001) and posterior arm delivery (p=0.025). In 49 (21.7%)
cases posterior arm delivery was used as the first internal manoeuvre and was successful in 42
(85.7%) cases. In the seven cases where posterior arm delivery failed, one was delivered with a
second attempt of the posterior arm, four with rotational manoeuvres and two with axillary
traction. The success rate of use of posterior arm delivery was significantly less than that of use
of axillary traction (p=0.025) but much higher than that of rotational manoeuvres (p<0.01). A
third internal manoeuvre was required for just seven women; again, there being no significant
difference in success rates (p=0.52).

Table 3.2 Successrates ofthefirstthree internal manoeuvres used

Success n (%) Failure n (%) Total n P-value
First manoeuvre
Axillary traction 114 (95.8) 5(4.2) 119 <0.001
Posterior arm 42 (85.7) 7 (14.3) 49
Internal rotation 28 (48.3) 30 (51.7) 58
Total 184 (81.4) 42 (18.6) 226
Second manoeuvre
Axillary traction 12 (85.7) 2(14.3) 14 0.71¢
Posterior arm 11 (78.6) 3(21.4) 14
Internal rotation 7 (70.0) 3(30.0) 10
Total 30 (78.9) 8 (21.1) 38
Third manoeuvre
Axillary traction 4 1 5 0.521
Posterior arm 1 0 1
Internal rotation 0 1 1
Total 5 2 7
tFisherexacttest.

There were no significant differences in neonatal and maternal complication rates between
those managed without internal manoeuvres and those requiring any internal manoeuvres
except for BPI. All BPI were Erb’s palsies and all but five had recovered before hospital
discharge. Axillary traction had been used for only one of these babies and all had recovered by
three months of age (Table 3.3).
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Table 3.3 Complications with and without internal manoeuvres

No internal Any internal p-value
manoeuvres manoeuvres
Neonatal:
APGAR <7 at 5mins 8 (4.1%) 16 (7.1%) 0.18
Brachial plexus injury 15 (7.7%) 37 (16.4%) 0.02
Clavicle fracture 3 (1.5%) 3 (1.3%) 0.72 (a)
Humerus fracture 1 (0.5%) 5 (2.2%) 0.22 (a)
Hypoxic Ischaemic Encephalopathy: 0.28 (a)
Grade 1 0 2
Grade 2 0 0
Grade 3 1 1
Neonatal Unit admission: 22 (11.3%) 34 (15.0%) 0.26
Maternal:
Blood loss (mL): 0.90 (b)
Mean 477 458 0.35
Perineum:
Episiotomy 41 (21.1%) 63 (28.8%)
Second degree laceration 57 (29.4%) 51 (23.3%)
Third/Fourth degree laceration 18 (9.3%) 16 (7.3%)

tFisher exact test.
tKruskall-Wallace test.

There were no significant differences in the complication rates (Table 3.4) of the different first
manoeuvres inrelation to perineal trauma (p=0.36), total neonatal birth injuries (p=0.39), and

neonatal nerve palsies (p=0.70). There were just three recorded cases with HIE.
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Table 3.4 Complications associated with internal manoeuvres

Axillary traction Posterior Rotational p-value
arm delivery manoeuvres

Neonatal:
APGAR < 7 at 5 mins 1 (0.8%) 3 (6.1%) 12 (20.1%) <0.001(a)
Brachial plexus injury 17 (14.3%) 10 (20.4%) 10 (17.2%) 0.70
Clavicular fracture 3 (2.5%) 0 0 0.15 (a)
Humerus fracture 1 (0.8%) 1 (2.0%) 3 (5.3%) 0.21(a)
Hypoxic Ischaemic Encephalopathy: 0.59(a)
Grade 1 2 0 0
Grade 2 0 0 0
Grade 3 0 0 1
NNU admission 18 (15.1%) 6 (12.2%) 10 (17.2%) 0.7
Maternal:
Blood loss (mL) 0.03 (b)
Mean 373 560 546
Perineum 0.36(a)
Episiotomy 28 (22.2%) 21 (43.8%) 14 (24.1%)
Second degree tear 24 (20.9%) 13 (22.9%) 16 (27.6%)
Third/fourth degree tear 9 (7.8%) 3 (6.3%) 4 (6.9%)

tFisher exact test.
tKruskall-Wallace test.
NNU, neonatal unit

3.4.5 Discussion

Management of shoulder dystocia involves the use of both internal and external manoeuvres
to overcome the problem; yet there is a lack of RCTs to compare their effectiveness. Such
trials would not be feasible because of the difficulty in obtaining informed consent from all
women for different manoeuvres when managing an uncommon complication of vaginal birth.
Furthermore, every measure possible to resolve the problem is required without the
restriction of one defined set of manoeuvres as would be required with a RCT. The internal
manoeuvres currently used to resolve shoulder dystocia, therefore, have been implemented

largely because of case reports, individual practitioner experience and expert opinion. °°

Mackenzie et al.* report increasing rates of shoulder dystocia with a trend of 0.3% per year.
The rates of shoulder dystocia in the current study were seen to increase from 0.54% in
2006 to 1.26% in 2013. This is an increasing trend of 0.12% per year, comparable with the

study by Mackenzie et al.*

The average BMI in the study population was 30.87 which is categorised as obese?and there is
evidence that maternal obesity and fetal macrosomia is associated with shoulder dystocia. ***

The results of this study show that axillary traction show that axillary traction was a highly
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successful manoeuvre when used as the first internal manoeuvre (95.8%) and no further
manoeuvres were required. Posterior arm delivery also had a significant success rate (85.7%)
when used as the first internal manoeuvre but was not as successful as axillary traction.
Posterior arm delivery was significantly more successful than rotational manoeuvres (48.3%)

but neither manoeuvre was as successful as axillary traction.

The choice of the first internal manoeuvre was not affected by ethnicity, maternal age, BMI,
maternal diabetes, gestation, labour induction, syntocinon augmentation, epidural, length of the
first stage, forceps delivery, or birthweight. Posterior arm delivery was significantly more likely to

be the first manoeuvre used in women who had longer second stage or ventouse delivery.

Shoulder dystocia is associated with birth injuries such as BPI, skeletal fractures, birth asphyxia
and neurological injury.** 1t is likely that the higher rate of BPI seen in the group managed by
internal manoeuvres was due to the use of multiple manoeuvres and/or the severity of the

shoulder dystocia.

In this study, axillary traction had been used for a large number of women with no evidence of
increased adverse effects on the neonate. There was a slightly lower incidence of birth injuries
in the axillary traction group, but this was not statistically significant. There were no statistical
differences in the number or Erb’s palsies and total birth injuries in any of the groups. From this
case series, there is no indication that axillary traction increases the risk of BPI. Shoulder
dystocia is associated with high rates of BPI%*® and is possibly related to excessive traction on
the fetal head rather than the internal manoeuvres used to resolve the problem.*” The amount of
traction applied to the fetal head in all cases in the study population was unable to be assessed

due to lack of documentation.

The results of this study show that axillary traction is a very effective manoeuvre for resolving
shoulder dystocia with no increased adverse outcomes to the neonate and should be

considered as the first-line management when an internal manoeuvre is required.
3.4.6 Benefits and Limitations of the Study

One of the main benefits of this study is that there were multiple ethnicities and high average

BMI in the study population which means that the results are applicable to most women.

The limitations of the study are acknowledged. There was no consistency in the definition of
shoulder dystocia and diagnosis was based on clinical judgement. However, as the cases of
shoulder dystocia in the study population all required an internal manoeuvre to resolve the
problem, there is an assumption that the shoulder dystocia was significant. The head to body
delivery intervals were seldom recorded, so this measure, often used in diagnosis and
assessing the severity of shoulder dystocia,*®is not available. However, this measure of severity
may not be applicable to this study population as it is usual practice to wait for the next

contraction following birth of the head before attempting delivery of the shoulders.
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Data collection was difficult because there was no formal method for documenting shoulder
dystocia. It is possible that not all of the manoeuvres used have been recorded, with only the
manoeuvre that resolved the shoulder dystocia being recorded. Even when a proforma was
introduced in 2010 to capture the order of the manoeuvres used and the length of time each
manoeuvre was attempted, it was often not complete, and methods of management were

extracted from the clinical notes.

It is also unclear as the why the practitioner chose a particular manoeuvre as there were no
clinical criteria s to when to use each manoeuvre. This may be related to individual practitioners
who manage shoulder dystocia depending on their training and experience, or to the perceived
difficulty of the shoulder dystocia. Resident Medical Officers who had worked in other hospitals
may not have been exposed to axillary traction and may, therefore, have been more likely to

use delivery of the posterior arm or rotational manoeuvres.

3.4.7 Conclusion

This retrospective study showed a significant increase in the rate of shoulder dystocia for
women in the study period (0.54-1.26%). The reason for this increase is unknown but may be

related to the high level of diabetes and obesity in the study population.

Axillary traction is found to be a highly successful manoeuvre when used as the first internal
manoeuvre (95.8%). Removal of the posterior arm also had a significant success rate (85.7%)
when used as the first internal manoeuvre but was not as successful as axillary traction but
significantly more successful than internal rotation. There were slightly less birth injuries in the

axillary traction group and, although not statistically significant, warrants further investigation

This study, therefore, provides good evidence that axillary traction has a high success rate and
a low complication rate and can be used for all women. Axillary traction should be

recommended as the first internal manoeuvre attempted when shoulder dystocia occurs.
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Chapter Four: Manuscript 3
Changing Practice in Shoulder Dystocia

4.1 Introduction

This chapter presents the manuscript ‘Changing Practice in Shoulder Dystocia’. In the prelude
of this chapter, | present the research methodology used to write the narrative of my own
personal journey which has led to a change in practice in how shoulder dystocia is managed,
particularly in New Zealand. This narrative has been accepted for publication in The Practicing
Midwife and is presented in this chapter in the format required for that journal. The email
acceptance of this article states, “this work is an excellent example of ‘research in action’ with
great applicability to clinical practice” (Appendix A). A declaration of authors’ contributions is

also included.

4.2 Research Approach

The third step of this research project was the writing of a qualitative narrative which allows the
reader to capture the rich data within stories. The purpose of a writing a narrative is to describe
my own personal and professional learning experiences which has ultimately led to a change in
practice in how to manage shoulder dystocia. This description is based on the events that have
happened throughout my own personal and professional journey. This is not just a simple
description; however, rather an exploration of what happened and what can be learned. The
focus is on how individuals or groups make sense of events and actions in their lives through

examining the story (Riessman, 1993).

As a method, this narrative begins with my own experiences expressed in a lived and told story.
The procedure of implementing this research method focuses on the chronological reporting
and meaning of the individual's experience (Czarniawska, 2004). This narrative describes the
problem of shoulder dystocia and how that problem came about. The story of my own reflection
of practice is highlighted when | realised that | needed to navigate a complex problem which
had arisen in my own clinical practice which was not able to be resolved by the traditionally
taught techniques (Schon, 1991). Schon (1991) described how practitioners face a crisis in
confidence in such situations and the narrative highlights the crisis | faced. Reflection and
challenging current practices has been described as the hallmark of professional behaviour.
(Shepard & Jensen, 2002)

The narrative also describes how the process of innovation began (Byers, 2017; White, 2011),
as | believed | had identified a gap in evidence-based practice and was passionate about
improving the quality of care. The process of critical thinking which requires scientific analysis
and evaluation and is self-directed and self-disciplined (Ennis, 1962), is evident in the narrative
as the process of the discussions, research, and change process in clinical practice is

described.
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This narrative, however, is not just simple description. It is an exploration of what happened,
what emerged, what was learned, and how it informed the next step. The events occurring
throughout my own personal journey are an example of the new emerging fourth paradigm of
research where qualitative and quantitative approaches conjoin, and more flexible real time data
are presented (Rapport & Braithwaite, 2018). This approach adds available and emerging data
from a wide range of sources to the traditional methods of data collection in order to present a
more clear and complete picture. As a result, research occurs in ‘real time’ settings and the data
are fluid, exploratory, shared, emergent, and flexible (Rapport & Braithwaite, 2018). This
approach also allows multi-disciplinary and creative insights which enables the researcher to
bring about change with greater clarity and realistic implementable goals. (Rapport &
Braithwaite, 2018). A change in practice in how shoulder dystocia is managed with improved

success rates has occurred as a result of this research.

In order to share knowledge as widely as possible, and ensure other clinicians have the ability
to learn the manoeuvre, | have created a YouTube video which outlines how to perform the
manoeuvre of axillary traction. The video can be found using the following link:
https://youtu.be/F1FVACUWOXY
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4.3 Authors’ Contributions

My contribution as the first author is under the guidance of Associate Professor Judith McAra-
Couper as principal supervisor and Associate Professor Peter Larmer as associate supervisor

and was co-authored as follows:

Principal Author: Lesley Ansell
Contribution: 80%. Preparation and writing of the manuscript and suggested revisions in

preparation for publication.

f

: N
L Paseld
Signed ... =~ L Date......4" May 2020......

Co-Author: Associate Professor Judith McAra-Couper

Contribution: 10%. Supervision of the writing, provision of feedback, and formatting advice.

Signed.......coooiiiiiie Date......4" May 2020......

Co-Author: Associate Professor Peter Larmer

Contribution: 10%. Supervision of the writing, provision of feedback, and formatting advice.
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4.4 Article for Publication

441 Title

Changing Practice in Shoulder Dystocia: A Midwife’s Journey

4.4.2 Introduction

Shoulder dystocia is a childbirth emergency which can result in significant maternal and
neonatal trauma, and even neonatal death. Shoulder dystocia is defined as failure of the
anterior, posterior, or both fetal shoulders to enter the pelvic cavity following the vaginal birth of
the fetal head [1]. This potentially life-threatening emergency is one of the most alarming
problems midwives face, but the relative rarity of shoulder dystocia means there is little

opportunity to become ‘expert’ in dealing with the problem [1].

This article presents my personal and research journey which led to a change in practice when
presented with shoulder dystocia. This journey led to the recommendation and subsequent
adoption into practice that axillary traction be the first internal manoeuvre attempted when
shoulder dystocia occurs. This change in practice is presented along with an explanation of how

to ‘do’ axillary traction.

4.4.3 The Journey

| withessed a severe shoulder dystocia where the failure of the McRoberts’, suprapubic
pressure, internal rotational manoeuvres and then an attempt at delivery of the posterior arm
resulted in a complete fracture of the humerus. The baby was born by literally being ‘dragged’
out by the broken arm and required full resuscitation. Following this traumatic experience, |
spent many hours reflecting on the events of that birth. | thought about the attempt at delivery of
the posterior arm and the shock | felt when | heard the humerus fracture. The midwife who
eventually delivered the baby explained the difficulty she had in trying to locate the fetal elbow
because both fetal shoulders had remained above the pelvic brim. In trying to locate the elbow
she only manged to grasp the upper arm and the subsequent traction against the arm had
caused the fracture. The traction had caused some movement in the shoulder and so she
continued to pull on the damaged arm until the shoulder eventually descended below the pelvic
brim and she was able to pull the baby through the pelvis. | asked her why she did not grasp the
fetal shoulder and use that to pull the baby down (my thought had been that if any child was
trapped anywhere the natural reaction is to secure the child under their armpits to attempt to
pull them free). Her response was “that’s not what we are taught”! That was a fair comment—it
was not what we were taught. | began to question what | would do if | was in the same situation
again. It was evident that the manoeuvres we had been taught in our emergency skills days had

failed in this situation and | realised the enormity of the practice problem we were facing.
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4.4.4 Discussion with Colleagues and the Start of the Research Journey

| began to discuss management of shoulder dystocia with other colleagues, a number had been
in similar situations with the failure of the internal rotational manoeuvres and delivery of the
posterior arm. | reflected on the need to move the fetal shoulders through the pelvis. This made
me think more about the possibility of using the fetal axilla but in a way that would secure the
arm firmly against the body so to prevent traction being applied to the humerus which could
result in a fracture. Traction could then be driven through the fetal axilla to move the shoulder
through the pelvis. Also, it seemed reasonable that if a hand is placed into the pelvic cavity, the
fetal shoulder is located first before the fetal elbow. | began to question why we would by-pass
the axilla which it is a more accessible and tangible place to secure the fetus and then apply

traction to move the shoulder through the pelvis.

| researched the management of shoulder dystocia and found that the literature promoted the
HELPERR mnemonic and the internal rotational manoeuvres of Rubins’ I, Woods’ screw or
delivery of the posterior arm [2]. | also investigated the mechanism of normal birth of the
shoulders. Once the fetal head is born the shoulders enter the pelvic cavity through the pelvic
brim in the oblique or transverse diameter (the larger diameters at the inlet). The shoulders then
rotate to the antero-posterior (A-P) diameter of the pelvis and the anterior shoulder lies behind
the symphysis pubis. Restitution occurs whereby the fetal head externally rotates and the
shoulders rotate forwards in the pelvic cavity [3]. This enables the shoulders to be born with the
bisacromial diameter in the A-P diameter of the pelvic outlet [4]. Delivery of the shoulders is,
therefore, facilitated by making use of the widest diameter at the outlet. The pubic arch acts as
a ‘pivot’ for the anterior shoulder and the posterior shoulder is born first [5]. Literature from the
early 1990s supports that if birth is allowed to progress normally and unassisted that the
posterior shoulder in most cases is spontaneously born first [6]. Using this principle, it seemed
reasonable that locating and grasping the posterior shoulder and applying traction to bring it
down through the pelvis (while the anterior shoulder pivots around the symphysis in the same

way as normal birth) could achieve birth during shoulder dystocia.

| began work as a Clinical Midwifery Educator at Auckland University of Technology (AUT), and
during that time there were many discussions about the management of shoulder dystocia.
These discussions often included the use of a doll and pelvis with demonstrations of how to ‘do’
axillary traction. As a result, | was encouraged to investigate the viability of axillary traction as a
method of resolving shoulder dystocia. Subsequently, shoulder dystocia became the subject of
my Masters in Health Science Degree (MHSc) at AUT. This study [7] identified the difficulties
practitioners had with both remembering and performing the internal manoeuvres, described in
HELPERR, as well as their lack of effectiveness at times. When attempting the internal
rotational manoeuvres practitioners, without being aware, had often used axillary traction by

‘accident’ with success in resolving the shoulder dystocia.

50



Manuscript 3 - Changing Practice in Shoulder Dystocia

445 Axillary Traction in Practice

During the course of the Masters’ study, other clinicians | worked with became aware of axillary
traction and had witnessed traction being used with a good deal of success. They requested to
be taught the manoeuvre and began to use it themselves in practice, again with a good degree
of success. Axillary traction began to ‘creep’ into practice. The Senior Medical Officers (SMOs),
Resident Medical Officers (RMOs), and midwives working in the area embraced the use of
axillary traction. Frequently, clinicians would contact me to tell me they had used it and how
effective it was. As a result, the method of axillary traction for managing shoulder dystocia was
reviewed by the Obstetric Quality Forum at Counties Manukau Health (CMH), Auckland, New
Zealand in 2009 and a new guideline including axillary traction was approved. As a result of that
guideline, axillary traction was also included in the Practical Obstetrical Multi-Professional

Training (PROMPT) emergency skills and drills training courses.

The original guideline only included a description of how to perform axillary traction but the most
recent updated version (2018) includes photographs to assist with the description. The following

is an excerpt from the 2018 guideline showing how to ‘do’ axillary traction:

4. Axillary traction

« Slide hand along fetal neck POSTERIORLY to shoulder

e Grasp posterior shoulder with thumb and first finger

e Place second finger on top of arm and hold down firmly

e Apply axillary traction to follow the curve of the sacrum. The anterior fetal shoulder
will ‘pivot’ around the symphysis pubis and the posterior shoulder will be delivered
first.

e The degree of traction required to may be very significant. Applying traction through

the axilla only and not against the fetal arm is unlikely to cause injury.

» Slide hand along fetal neck posteriorly to shoulder
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» Grasp posterior shoulder with thumb and first finger

» Place second finger on top of arm

» Apply axillary traction to follow the curve of the sacrum:

» Anterior shoulder ‘pivots’ around the symphysis pubis — the posterior shoulder is
delivered first:
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4.4.6 Spreading the Word

The word about the use of axillary traction began to spread. In September 2010 | presented at
the New Zealand College of Midwives (NZCOM) 11 biennial national conference highlighting
axillary traction ‘as an alternative and effective strategy for the management of this obstetric

emergency... .

The session was extremely well attended, and | began to receive requests from midwives and
midwifery educators for the shoulder dystocia power point presentation to be used as a teaching
resource in midwifery schools throughout New Zealand. The presentation was repeated at
Waitakere Hospital (Auckland, New Zealand) the following month at the request of the midwifery
clinical educators. An application to the NZCOM to have axillary traction included in the
mandatory clinical skills training programme for midwives was, however, declined in 2010
(anonymous, personal communication, Feb 1, 2010) on the basis that the manoeuvre had not
been evaluated. Further research on my part led me to realise that the internal rotational
manoeuvres (Rubins’ Il, Woods’ screw) or delivery of the posterior arm had not been objectively

evaluated either [8], but these manoeuvres were still being taught in New Zealand.

In 2012, the findings of the qualitative study for management of shoulder dystocia by axillary
traction was published in Midwifery [7]. Following that publication, | was approached by more
midwifery educators and managers from several District Health Boards in New Zealand who
wanted to include it in their shoulder dystocia guidelines and emergency skills training days.

As a result of the anecdotal success of axillary traction, | was also approached by the Pacific
Women’s Health Unit at Auckland University to write a chapter on the management of shoulder
dystocia, including the use of axillary traction for the Pacific Emergency Maternal and Neonatal
Training Manual. | have received feedback that axillary traction had been used a number of

times in the Pacific islands with a great deal of success.
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The word continued to spread. Midwifery students, new staff midwives, and RMOs had heard
about the manoeuvre and would approach me to teach them ‘how do it'. Many hours have been
spent in the clinical area with a doll and pelvis with clinicians learning and practicing the
manoeuvre. Often it was referred to as ‘Lesley’s’ manoeuvre’ and if a shoulder dystocia had
occurred there were discussions around whether ‘Lesley’s’ manoeuvre’ had been used and if it
had worked. On virtually every occasion it seemed to have worked; and if it had not worked for
one clinician, then it usually did so if another clinician who was more experienced with the use
of axillary traction took over.

4.4.7 Anecdotal Evidence to Research

As the anecdotal success of axillary traction grew, it became clear we needed further research
to prove that axillary traction was effective in resolving shoulder dystocia. In 2014, | decided to
undertake research to examine the success rates of the manoeuvres used to resolve shoulder
dystocia. Axillary traction had been ‘introduced’ in 2009 so | decided to review the pre and post
axillary traction years. | applied to the hospital research department for permission to conduct
an audit of births complicated by shoulder dystocia from 2006 (3 years before introduction) and
2012 (3 years after introduction) to see if there was any evidence to support the use of axillary
traction. Permission was granted by the hospital research department to undertake the study.
Ethics approval was sought and granted by Southern Health and Disability Ethics Committee

(reference: 14/STH/154) and shoulder dystocia became the subject of my doctoral work.

The doctoral study investigated the effectiveness of axillary traction when shoulder dystocia
occurs. This retrospective review of internal manoeuvres used in the management of shoulder
dystocia is the first to document the use of axillary traction for a large number of women. Of the
422 women who experienced shoulder dystocia, a total of 226 (53.6%) required internal
manoeuvres to resolve the problem. The first internal manoeuvres used were classified as

axillary traction, posterior arm delivery, or internal rotational manoeuvres.

The results of the study demonstrated a highly significant difference (p<0.001) in the success
rates of the first used internal manoeuvres. In 52.7% cases the first internal manoeuvre used

was axillary traction which was successful in 95.8% of cases and no further manoeuvres were
required. The success rate of axillary traction as a first internal manoeuvre was significantly

greater than that for rotational manoeuvres (p<0.001) and posterior arm delivery (p<0.025) [9].

In October 2018, the results of that study were presented in the following poster at the Royal
Australia and New Zealand College of Obstetricians and Gynaecologists Conference in
Brisbane (Figure 4.1).
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4.4.8 Sharing Practice Knowledge

Although this has been my journey, to date it has not yet been endorsed within the wider
maternity community. In order to share this knowledge as widely as possible | have created a
YouTube video which outlines how to do axillary traction. The video can be found using the
following link: https://youtu.be/F1FVACUWOXY

449 Conclusion

Shoulder dystocia is a life-threatening complication of childbirth which has been recognised by
midwives and obstetricians for centuries. My own personal experience led me to discuss,
investigate, and research the notion of axillary traction as a method of resolving shoulder
dystocia. The results of both anecdotal and research evidence have demonstrated the
effectiveness of axillary traction for the resolution of shoulder dystocia. Axillary traction,
therefore, should be the first manoeuvre used when an internal manoeuvre is required to

resolve shoulder dystocia.
4.4.10 References

1. Gherman, R. (2002). Shoulder dystocia: An evidence-based evaluation of the obstetric
nightmare. Clinical Obstetrics & Gynecology, 45(2), 345-362. doi:10.1097/00003081-
200206000-00006

2. Royal College of Obstetricians & Gynaecologists (RCOG). (2012). Shoulder dystocia.
Guideline no. 42. London, UK: RCOG.

3. Sleep, J. (1993). Physiology and management of the second stage of labour. In V. Bennet &
L. Brown (Eds.), Myles textbook for midwives (12" ed., pp. 531-554). Edinburgh, Scotland:
Churchill Livingstone.

4. McEwan, A., & Johnson, |. (2004). The problem of shoulder dystocia. Current Obstetrics &
Gynaecology, 14, 62-67. doi:10.1054/cuog.2000.0148

5. Sutton, J., & Scott, P. (1996). Understanding and teaching optimal fetal positioning (2™ ed.).
Tauranga, New Zealand: Birth Concepts.

6. Williams, J. (1908). Obstetrics: A textbook for the use of student and practitioners (2" ed.).
London, UK: Sidney Appleton.

7. Ansell (Irving), L., McAra-Couper, J., & Smythe, E. (2012). Shoulder dystocia: A qualitative
exploration of what works. Midwifery, 28(4), 461-468. doi:10.1016/j.midw.2011.05.007

8. Gurewitsch, E., Kim, E., Yang, B., Outland, K., McDonald, M., & Allen, R. (2005). Comparing
McRoberts’ and Rubin’s maneuvers for initial management of shoulder dystocia: An
objective evaluation. American Journal of Obstetrics and Gynecology, 192(1), 153-160.
doi:10.1016/j.ajog.2004.05.055

9. Ansell, L., Ansell, D., McAra-Couper, J., Larmer, P., & Garrett, N. (2019). Axillary traction: An
effective method of resolving shoulder dystocia. Australia and New Journal of Obstetrics &
Gynaecology, 59(5), 627-633. doi:10.1111/aj0.1302

56


https://youtu.be/F1FVAcUwOXY

Discussion and Conclusion

Chapter Five:
Discussion and Conclusion

51 Introduction

This is the first study to evaluate the success rates of the manoeuvre of axillary traction for
resolution of shoulder dystocia. It provides statistical evidence of the effectiveness of axillary
traction and is the first to provide photographic/video and detailed explanation of how to perform
the manoeuvre. The main aim of this study was to test the hypothesis that axillary traction is a
successful and safe manoeuvre for the management of shoulder dystocia when an internal
manoeuvre is required. The focus of the research was to assess the success rates and any
complications of axillary traction compared to other recommended internal manoeuvres for the

resolution of shoulder dystocia.

This chapter discusses the interpretation of the findings related to the definition, diagnosis, and
documentation of shoulder dystocia. The findings of the systematic review of the literature, the
results of the quantitative study, and the change that has come about in practice as a result of
this research project are also discussed in the narrative section. The strengths and limitations of
this research are acknowledged. Recommendations for practice, education, and further

research are made prior to a final conclusion.

5.2 Definition, Diagnosis, and Documentation of Shoulder
Dystocia

Throughout the course of this research project it has become evident that there is no
standardised definition or diagnosis of shoulder dystocia. There is also no standardised
proforma for clinical documentation of the manoeuvres undertaken or timing of those
manoeuvres. The absence of this information can have a significant effect on the incidence
rates and reported results. It also makes comparisons between different management strategies

or research areas unreliable.

One definition of shoulder dystocia is ‘strong downward traction’ required. The definition of
normal traction is very subjective and can vary considerably between clinicians. Excessive
traction on the fetal head during shoulder dystocia was identified by Ansell et al. (2019) as
clinicians reported that when they felt an obstruction, the reflex action was to pull harder rather
than to stop pulling at all. Excessive downward traction on the fetal head is thought to cause
brachial plexus injury (BPI) (Dyachenko et al., 2006; Gurewitsch et al., 2006) by stretching the
brachial plexus; and although the cause of BPI is often attributed to the shoulder dystocia itself,
it is more likely that it is caused by undue traction on the fetal head in an attempt to assist the
birth of the shoulders.
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Another definition given for shoulder dystocia is head to body delivery interval (HBDI) of 60
seconds or more (Hoffman et al., 2011; Leung et al., 2011). This is problematic in that it is
common practice in many areas to wait for the next contraction following delivery of the fetal
head before attempting delivery of the shoulders. The contractions at this time may be 1-2
minutes apart or even longer, which means that during normal uneventful births the HBDI is
more than 60 seconds. In areas where it is not practice to wait for the next contraction, traction
on the fetal head begins immediately once the head is born. This practice is potentially a
problem as there may not have been time for restitution of the fetal head and shoulders and the
clinician is attempting to deliver the shoulders before they have rotated into the normal A-P
diameter of the pelvis. This is more likely to cause difficulty or delay in delivery of the shoulders
with a greater risk of fetal trauma. This definition, therefore, could result in a significant increase

in the reported incidence of shoulder dystocia.

The most common definition given ‘is additional manoeuvres beyond that of normal traction on
the fetal head to effect delivery of the shoulders’ (Gachon et al., 2016; Gherman et al., 1997;
Hoffman et al., 2011; Michelotti et al., 2018; Spain et al., 2015). Additional manoeuvres include
the external manoeuvres of McRoberts’ and suprapubic pressure, and these manoeuvres are
usually employed first. If they fail, then the clinician will usually attempt internal manoeuvres.
This would suggest that the more severe the shoulder dystocia, the more likely an internal
manoeuvre is required. This definition alone could be misinterpreted; however, as often external
manoeuvres are used prophylactically in anticipation of shoulder dystocia even when it has not
occurred. The definition of ‘additional manoeuvres beyond that of normal traction on the fetal
head to effect birth of the shoulders’ is probably the most appropriate as in normal birth these

additional manoeuvres are not required.

| believe it would be appropriate to use the definition of additional manoeuvres with further
clarification, and in conjunction with a classification relating to the severity of the shoulder
dystocia in order to provide a clear diagnosis. The terms mild, moderate, or severe are often
documented in clinical notes; yet there is no clear definition of what these terms mean. | would
suggest two classifications of mild and significant. Mild shoulder dystocia would be diagnosed if
external manoeuvres only were used and there was no neonatal injury. Significant shoulder
dystocia would be diagnosed if any internal manoeuvres were used and/or any neonatal injury
occurred regardless of which manoeuvres (either external or internal) were used. This
significant group in particular are the ones that require long term follow up as there may be
maternal or neonatal morbidity and the woman requires review and management planning in

the next pregnancy. Future research could be focused on this group.

Clinical documentation of shoulder dystocia is problematic. Accurate and complete
documentation are frequently found to be significantly lacking (LeRiche et al., 2015). Inaccurate
documentation can have a significant effect on the reported incidences of shoulder dystocia and
management of the woman'’s future pregnancies. The various definitions can influence
documentation and subsequent incidence rates as different clinicians, even working in the same

area, may apply different criteria to both the definition and the management strategies.
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Documentation of shoulder dystocia may be written in the clinical notes or entered into an
electronic record, often a significant time after the birth. Documentation should be standardised
and preferably electronic with required fields. A proforma could be available in the birthing room
whereby an attendant can immediately and accurately document the following in minutes and
seconds.

e Time of birth of the fetal head.

e Time of first attempt at birth of the shoulders by routine lateral traction.

¢ Time and type of external manoeuvres used to include number of times lateral traction
attempted.

¢ Time and type of first/second/third/etc., internal manoeuvre used. Tick boxes with the
names of the manoeuvres (axillary traction, posterior arm, internal rotation) and the
order in which they were attempted on the proforma.

o Identify which shoulder was anterior and which shoulder was posterior and which
shoulders/arms had manoeuvres applied.

e Time of birth of the fetal body.

A clear record of any maternal and neonatal injuries should be documented including follow up

at discharge, 6 months, 12 months, and beyond if ongoing sequalae.

Accurate definition, diagnosis, and documentation is critical as any woman who is diagnosed as
previously having a shoulder dystocia will require referral to obstetric services and counselling
in future pregnancies as there approximately a 13.5% risk of recurrence (Moore et al., 2008).
The discussion about management will include the appropriateness of induction of labour prior
to expected date of delivery, elective caesarean section, or conservative management.
Management will also depend on other factors such as fetal growth, maternal BMI, or maternal
diabetes. Interventions carry risks of maternal morbidity (Allen et al., 2003) and inappropriate
conservative management could result in recurrence of shoulder dystocia; hence the need to

have accurate definition and diagnosis.

Variable definitions for shoulder dystocia influence the reported incidence and success rates of
manoeuvres used and may explain the high success rate of some manoeuvres as the authors
may be dealing with less severe shoulder dystocia. If the definition of shoulder dystocia cannot
be agreed, then researching the problem and deciding appropriate management strategies are
very difficult. In general terms, any hospital which reports a very high incidence of shoulder
dystocia may be reporting the outcomes of a large proportion of less severe shoulder dystocia.
Therefore, any prospective research involving shoulder dystocia would require all involved to
have the same criteria for definition, diagnosis, and management to ensure validity of the

results.
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5.7 Systematic Literature Review

A systematic review of the literature was undertaken to explore the research currently informing
clinical practice in the management of shoulder dystocia. The aim was to identify success rates
of the commonly used internal manoeuvres (internal rotation and delivery of the posterior arm).

The manoeuvre of axillary traction was not identified in this review as the review was completed

prior to publication (Ansell et al., 2019).

The systematic review identified the lack of studies regarding the success rates of internal
manoeuvres and only seven articles which had statistical analysis of their data were eligible for
inclusion. The review also identified that the published research related to management of
shoulder dystocia is all retrospective. The difficulty with retrospective analysis is that
confounding and bias are more common, but retrospective analysis is useful in evaluating the
effects of rare conditions/situations. Shoulder dystocia is a rare event; hence, most of the

studies are retrospective.

It would be difficult to undertake a prospective study in the case of shoulder dystocia; hence my
own retrospective study which will be discussed in detail in this chapter. A randomised
controlled trial (RCT) would require informed consent prior to labour. All women would need full
discussion and explanation of all manoeuvres for a problem which occurs in approximately 1%
of vaginal births. Discussion of such a nature may cause unnecessary anxiety in those who are
not at risk of shoulder dystocia and could increase the possibility of maternal request for
caesarean section to avoid the problem altogether. A policy of elective caesarean section for
those at risk has not proven to be of benefit (Rouse et al., 1996) so such discussions could be

very counterproductive.

Wide variation in success rates of delivery of the posterior arm were also found. Spain et al.
(2015) found success rates of only 16.7% whilst Gherman et al. (1997) report success rates of
97%. Hoffman et al. (2011) reported success rates of 84.4% for delivery of the posterior arm but
the terms posterior arm and posterior shoulder were used interchangeably and the procedure

for delivering the posterior shoulder was not described which could influence the results.

The review demonstrated the lack of clarity in the definition of shoulder dystocia, the problems
of which have previously been discussed. Most authors used the definition of ‘additional
manoeuvres beyond that of normal traction on the fetal head to effect delivery of the shoulders’
(Gachon et al., 2016; Gherman et al., 1997; Hoffman et al., 2011; Michelotti et al., 2018; Spain
et al., 2015) but the definition of normal traction on the fetal head was not explained, so could
vary considerably between practitioners with possible sequelae of excessive downward traction
on the fetal head. HBDI of 60 seconds or more was used by some authors (Hoffman et al.,

2011; Leung et al., 2011) and the difficulty with this definition has been previously discussed.

The lack of studies reporting the success rates of internal manoeuvres used to resolve shoulder
dystocia were also identified in this review. Some studies evaluated the specific manoeuvres of

Rubins’ Il and Woods’ screw with wide ranging results between 10.8% and 72% (Hoffman et al.,
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2011; Spain et al., 2015) and the wide-ranging results highlight the difficulty in researching this
topic. Other studies did not identify the individual manoeuvres used and they were referred to as
‘rotational’ or ‘fetal manipulation’ (Gachon et al., 2016; Leung et al., 2011; MacKenzie et al.,
2007; Michelotti et al., 2018). Success rates for these manoeuvres were also wide ranging from
20.2-80% (MacKenzie et al., 2007; Michelotti et al., 2018). One study reported fetal
manipulation as having 100% success rate but there were only 14 cases in this study (Gachon
et al., 2016). Studies with such low case numbers are likely to have overestimated the
significance of their findings and lack of clarity of which manoeuvre was used makes

assessment of the safety of particular manoeuvres exceedingly difficult.

Wide variations in success rates of delivery of the posterior arm were also found in this review
of between 16.7% and 97% (Gherman et al., 1997; Hoffman et al., 2011; Spain et al., 2015).
Hoffman et al. (2001) used the terms posterior arm and posterior shoulder interchangeably and
the procedure for delivering the posterior shoulder was not described which could influence their
results. It is very difficult to compare success rates and attribute causation of adverse outcomes

when the manoeuvres used have not been documented, identified, or described adequately.

Reasons for the wide variation in the reported success rates with internal manoeuvres include
differences in definition of shoulder dystocia, use of different number and sequences of
manoeuvres, and problems with documentation. With regard to neonatal outcome, it is possible
that it is the severity of the shoulder dystocia itself that causes an increase in the duration of the
HBDI and the number of manoeuvres required which results in poorer neonatal outcome; rather

than the individual manoeuvres themselves having a direct effect neonatal outcome.

There are significant risks to the neonate when managing shoulder dystocia. Whilst some
studies report on neonatal outcomes associated with individual manoeuvres (Hoffman et al.,
2011; Leung et al., 2011; Michelotti et al., 2018; Spain et al., 2016) others did not (Gherman et
al., 1997). One large study demonstrated worse outcomes including low Apgar scores, BPI, and
fractures if the internal rotational manoeuvres and/or delivery of the posterior arm were required
(Michelotti et al., 2018). These finding were supported by Hoffman et al. (2011) who found
increased injury and hypoxic ischaemic encephalopathy (HIE) rates if internal manoeuvres were
required. Spain et al. (2015) reported 231 shoulder dystocia cases requiring internal
manoeuvres with no difference between different internal manoeuvres in the incidence of
neonatal complications but did find a correlation between incidence of neonatal complications
and HBDI. A report of 2540 cases of shoulder dystocia, however, demonstrated worse
outcomes including low Apgar scores, BPI, and fractures if the internal rotational manoeuvres
and/or delivery of the posterior arm were required (Michelotti et al., 2018). Therefore, it is

essential to identify the manoeuvre which causes the least (or no) damage to the baby.

Head to body delivery interval (HBDI) does have an effect on neonatal outcome and the longer
the duration taken to resolve the shoulder dystocia, the worse the neonatal outcome (Gherman
et al., 1997; Hoffman et al., 2011; Spain et al., 2015). When the duration of the shoulder

dystocia increases, the more manoeuvres are used with a significantly worse neonatal outcome
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(p<0.01) (Spain et al., 2015). The use of additional manoeuvres leading to increased HBDI was

also found to increase the rate of neonatal depression (Spain et al., 2015).

Itis likely that the wide variations in the reported success rates and outcomes highlight the
difficulty in identifying the success rates of individual manoeuvres because of the differences in
definition of shoulder dystocia, documentation of, and the number of manoeuvres used. With
regard to neonatal outcome, it is possible that it is the severity of the shoulder dystocia itself that
causes an increase in the duration of HBDI and, subsequently, the number of manoeuvres used
which results in poorer neonatal outcome rather than the individual manoeuvres themselves

having a direct effect on neonatal outcome.

None of the studies in the review assessed the experience of the attending practitioner dealing
with the shoulder dystocia. This could have a direct effect on the success rates and outcomes.
Whilst it is difficult to become expert in managing shoulder dystocia, experienced labour ward
practitioners will have more experience and confidence in dealing with the problem.
Consideration of this factor along with standardised definition, diagnosis, and documentation of

shoulder dystocia would greatly assist further research.

5.8 Quantitative Retrospective Study

A quantitative retrospective review of clinical records was undertaken for all labours complicated
by shoulder dystocia over an eight-year period (Ansell et al., 2019) in Counties Manukau Health
(CMH). Maternal and neonatal information were compared for the three cohorts of the first
internal manoeuvre documented: axillary traction, posterior arm delivery, and rotational

manoeuvres.

The results of this study (Ansell et al., 2019) show that of the women who experienced shoulder
dystocia (n=226) required an internal manoeuvre to resolve the problem. In 52.7% of cases the
first manoeuvre used was axillary traction and was statistically significantly successful
(p<0.0001) in 95.8%. Posterior arm delivery was used as the first manoeuvre in 21.7% of cases
with a success rate of 85.7% and rotational manoeuvres were used first in 27.7% of cases with
success in 48.3%. The success rate of posterior arm delivery, therefore, was significantly less
than that of axillary traction (p<0.025) but much higher than that of rotational manoeuvres
(p<0.01). There were no significant differences in the complication rates of the different first
manoeuvres in relation to total birth injuries (p=0.39) and neonatal nerve palsies (p=0.70) which
suggests that axillary traction is an effective and safe manoeuvre for the management of

shoulder dystocia when an internal manoeuvre is required.

Ansell et al. (2019) found similar success rates of delivery of the posterior arm to that of
Hoffman et al. (2011) but this manoeuvre is associated with a higher incidence of neonatal
morbidity (Hoffman et al., 2011). A report of 2540 cases of shoulder dystocia demonstrated
worse outcomes including low Apgar scores, BPI, and fractures if the internal rotational

manoeuvres and/or delivery of the posterior arm were required (Michelotti et al., 2011). Itis
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essential therefore to identify the manoeuvre which causes the least (or no) damage to the
baby.

The Ansell et al. (2019) study was conducted in CMH which has a population with many
different ethnicities including New Zealand European/Pakeha, Maori, Pacifica, Indian, and
Chinese. Counties Manukau Health (CMH) is one of the most socially deprived areas in New
Zealand and the rate of obesity and diabetes in the area is high and increasing (CMDHB, 2015).
Diabetes, obesity, and excessive weight gain in preghancy are associated with fetal
macrosomia which is a significant risk factor for shoulder dystocia (Lim et al., 2009). In 2017,
2.4% of babies in CMH were born with a significantly high birthweight of 24.5kg (CMH, 2019)
and the rates of shoulder dystocia in the area have been found to be increasing (Ansell et al.,
2019). In this study, there were no significant differences in the success rates of any internal
manoeuvres used in relation to BMI, diabetes, ethnicity, high birthweight, induction of labour,
epidural and instrumental births, and there was a high success rate for axillary traction in all
subgroups. In all of those cases, McRoberts’ and suprapubic pressure were attempted first but
both procedures can be very difficult due to the inability to flex the maternal legs or access the
area above the symphysis when there is a very large panus. It is also likely that the clinicians in
this study were dealing with more difficult cases of shoulder dystocia because of the maternal
characteristics and high birthweight. Thus, the high level of success found with axillary traction
(Ansell et al., 2019) indicates that this manoeuvre is suitable for those with significant shoulder

dystocia and is likely to be useful in all women in different communities and clinical settings.

There are no previous reports of the neonatal injury rates associated with axillary traction and
there are no randomised trials comparing the neonatal injury rates associated with other internal
manoeuvres. Ansell et al.’s (2019) study is the first and only study to report the neonatal
outcome of a large number of shoulder dystocia cases managed with axillary traction. The
procedure for delivering the shoulder, in this case, is designed to ensure that the traction used
is directed through the axilla and not against the humerus, so it is likely that there is less risk of

humeral fracture using this method.

Shoulder dystocia is an unpredictable event; so it is unlikely that any one person can become
‘expert’ in dealing with the problem. It is essential, therefore, that any manoeuvres used are
easy to remember, easy to perform, and easy to teach. Axillary traction has been described as
‘an easy manoeuvre to use’ (Ansell et al., 2012). It is important that it is an easier to use
manoeuvre for the clinician, but it is possible that it is less painful and less traumatic for the
woman. Some internal rotational manoeuvres require the fingers of both hands to enter the
vagina whilst removal of the posterior arm requires the hand to be pushed much further into the

maternal pelvis than is required for axillary traction.

This study is the first quantitative study to be published regarding the use and success of
axillary traction for managing shoulder dystocia. It provides statistical evidence of its
effectiveness and is the first to provide photographic and detailed explanation of how to perform
the manoeuvre. This manoeuvre has been presented at a midwifery conference and study days,

emergency skill training days, and has been presented in a poster at a Royal Australia, New

63



Discussion and Conclusion

Zealand College of Obstetricians and Gynaecologists (RANZCOG) meeting. A YouTube video
has been created. The published study (Ansell et al., 2019) has been cited and received
positive feedback. The word is spreading. We are now seeing many district health boards in
New Zealand incorporating axillary traction into their hospital guidelines for management of
shoulder dystocia and emergency skills training days. Clinicians are adopting it and using it
regularly, and | have received many comments from them such as “this is all | use now... it’s
fantastic... it has never let me down”. Midwifery schools are teaching axillary traction to their
undergraduate students, as well as in midwifery skills study days. Axillary traction for

management of shoulder dystocia is becoming the ‘norm’!

5.9 Qualitative Narrative

The qualitative narrative describes my own personal journey of leadership and professional
learning experiences which has ultimately led to a recognised change in practice in how to
manage shoulder dystocia. It is an exploration of my own personal experiences and the
experiences of my colleagues and other clinicians. | have been heartened by the eagerness and
willingness with which other clinicians have been keen to learn the manoeuvre of axillary
traction. Some of those were clinicians who had never been involved with a shoulder dystocia
and were simply keen to learn, but many of them were clinicians who had had a similar
experience to myself and voiced their concerns when internal rotation manoeuvres or delivery of
the posterior arm had failed. Often the baby had suffered severe morbidity, or mortality. The
detail with which they described their experiences made me realise that those memories would
never leave them, and they were very anxious that they would find themselves in the same

position again. To have this extra ‘tool’ helped to relieve some of that anxiety.

Axillary traction was introduced into practice at CMH in 2009 following the results of my
qualitative Master’s study in the topic. Anecdotal evidence of its success was available before
the qualitative study and CMH was teaching the manoeuvre as part of the emergency skills
training days. Publication of the qualitative study, however, has resulted in many areas adopting

the practice.

The published narrative article begins with my own experiences expressed in a lived and told
story. The story describes my own reflection when | believed | had identified a gap in evidence-
based practice following the failure of traditionally taught techniques to manage shoulder
dystocia. This reflection led me to challenge clinical practice as a professional. Critical analysis
made me realise that there was a complex problem to navigate and resolve which required

scientific analysis and evaluation and led to this research project.

The narrative is not just simple description. It is an exploration of what happened, what
emerged, what was learned, and how it informed the next step. As a result, the qualitative and
guantitative approaches complement each other. These creative insights enabled me to bring

about change with greater clarity and realistic implementable goals. A change in practice in how
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shoulder dystocia is managed with improved success rates has occurred as a result of this

research.

The process of change initially began following discussion and debriefing with colleagues both
in practice and in education. Following these discussions, axillary traction beginning to ‘creep’
into practice. As a result, the method of axillary traction for managing shoulder dystocia was
reviewed in 2009 by the Obstetric Quality Forum at CMH (Auckland, New Zealand) and a new
guideline including the manoeuvre of axillary traction was approved. Axillary traction was also
included in the Practical Obstetrical Multi-Professional Training (PROMPT) emergency skills

and drills training courses at CMH.

In 2010, | presented axillary traction as an alternative and effective strategy for the management
of shoulder dystocia at the New Zealand College of Midwives 11" biennial national conference
in Rotorua, which resulted in a huge response from midwives wanting to learn the manoeuvre.
Midwifery educators subsequently requested presentations at a local level. | was approached by
the Pacific Women’s Health Unit at Auckland University and wrote a chapter on the
management of shoulder dystocia including the use of axillary traction for the Pacific

Emergency Maternal and Neonatal Training Manual. | have received feedback that axillary

traction had been used a number of times in the Pacific islands with a good deal of success.

Some clinicians and educators had reservations about the validity of a qualitative study, so |
decided to undertake doctoral studies and include a quantitative study to further evaluate the
manoeuvre of axillary traction. Prior to this study, | undertook a systematic review of the
literature to see what was informing current practice; then, following ethics approval, began the
guantitative retrospective analysis to evaluate the success rate of axillary traction compared to
internal rotation and delivery of the posterior arm. This retrospective review is the first to
document the use of axillary traction for a large number of women. In 2018, the results of that
study were presented in a poster at the RANZCOG Conference in Brisbane and published in
2019 (Ansell et al.). In order to share knowledge as widely as possible | have created a
YouTube video which outlines how to perform the manoeuvre of axillary traction:
https://youtu.be/F1FVACUwWOXY

The process by which practice has begun to change is described above but it is also important
to consider that in order to change practice an acceptance by those who use that practice is
required. It is probable that the internal rotation manoeuvres of Rubins’, Woods’, and delivery of
the posterior arm (also known as the Barnum manoeuvre) have been popularised by the mana?
of the medical practitioners who described the manoeuvres and whom the manoeuvres are
named after, rather than by clear evaluation of their success. The prominence of the
practitioners, after whom the manoeuvres are named, probably influenced the adoption of those
manoeuvres into practice and to becoming part of the HELPERR pneumonic. A pneumonic is a

useful way of teaching and HELPERR became an internationally used strategy for teaching

2 Mana is a Maori concept that means: authority, control, influence, prestige or power, honour
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management of shoulder dystocia despite little evidence of the effectiveness of those internal

manoeuvres.

Throughout the course of this research | have developed a reputation in CMH of being able to
deal with difficult shoulder dystocia and this has encouraged other midwives to learn the
procedure from me. They have subsequently made it part of their practice. Midwives would
often take over from medical practitioners when the manoeuvres they were using failed, and the
midwife would deliver the baby successfully using axillary traction. This encouraged medical
practitioners to do the same. As a midwife it can be very difficult to ‘break’ into the medical world
and influence their practice but clinical practice, leadership, and publication of the quantitative
article (Ansell et al., 2019) gives the manoeuvre of axillary traction credibility amongst the
medical profession. Together, this has led to a significant change in practice in how to manage

shoulder dystocia.

5.10 Strengths and Limitations of the Study

The strengths of this research are that the data collected were for a large number of women

who required internal manoeuvres. Axillary traction was used in women with different ethnicities,
high BMI, diabetes, high birthweight, induction of labour, epidural and instrumental births with a
high success rate for all subgroups. Axillary traction, therefore, is likely to be useful in all women

in different communities and clinical settings.

The limitations of this research are acknowledged. Data collection was difficult because there
was no formal method of documenting or diagnosing shoulder dystocia, and the data were
extracted from the clinical notes. There was consistency in this research, however, as all cases

required an internal manoeuvre to resolve the problem.

This research is retrospective, as is the majority of research relating to shoulder dystocia given
it would be difficult to conduct an RCT in the circumstances. It was difficult, therefore, to control
for confounders as the there was no randomisation or possibility of blinding. Axillary traction,
however, had a very high success rate regardless of confounding factors so it is not likely that

there would be any influence from those factors.

5.11 Recommendations for Practice

A standard definition of shoulder dystocia is essential in order to minimise the risk of over or
underreporting of the problem. The most common definition of ‘additional manoeuvres beyond
that of normal traction on the fetal head to effect delivery of the shoulders’ is probably the most
appropriate, as in normal birth these manoeuvres are not required. Without a clear,
standardised definition, studying whether the rates are increasing or decreasing, and what is the

appropriate management becomes exceedingly difficult.

Classification of the severity of shoulder dystocia is required. The terms mild, moderate, or

severe are often documented in clinical notes; yet there is no clear definition of what these
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terms mean. | have argued that it would be more appropriate to use the terms mild or
significant. Mild shoulder dystocia could be classed as external manoeuvres only used and no
neonatal injury. Significant could be any internal manoeuvres required and/or any neonatal

injury. This classification would also justify the definition.

Documentation of shoulder dystocia should be standardised and preferably electronic with
required fields. Ideally, documentation should include all timing in minutes and seconds as
previously discussed. A clear record of any maternal and neonatal injuries including follow up at

discharge, 6 months, and 12 months and beyond if ongoing sequalae.

Hospital guidelines for management of shoulder dystocia should be updated to include axillary
traction as the results of this retrospective study (Ansell et al., 2019) clearly demonstrate its
effectiveness as a method of resolving shoulder dystocia when an internal manoeuvre is

required.

5.12 Recommendations for Education

One of the most important messages for education of clinicians is that when shoulder dystocia
occurs ‘do not pull’ on the fetal head. Trying to overcome the obstruction by applying excessive
traction on the fetal head causes BPI (Dyachenko et al., 2006; Gurewitsch et al., 2006), some of

which is permanent and seldom relieves the problem.

If the external manoeuvres of McRoberts’ and suprapubic pressure fail, or are difficult to
perform, use axillary traction as the first line management as it has a much higher success rate

than internal rotation and/or delivery of the posterior arm (Ansell et al., 2019).

Education regarding accurate documentation and practice with a proforma should be included in

skills training.

Include axillary traction in the emergency skills and drills training for all midwives and medical
practitioners; and identify that this manoeuvre should be attempted first when an internal

manoeuvre is required.

5.13 Recommendations for Research

It would be of value to repeat the audit of shoulder dystocia management and outcomes at CMH
once documentation is improved via a standardised proforma and electronic recording with
required fields. With improved data, more reliable information will be available about sequence
and times of manoeuvres used and HBDI. The experience of the clinician in regard to previous
management of shoulder dystocia could be recorded and whether more than one clinician was
required to resolve the dystocia. This would give an indication of whether it was the manoeuvres

or the experience of the clinician which affected the outcome.
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Ideally observers reporting neonatal and baby outcomes should be blinded as to the
manoeuvres used. Again, uniform agreement is needed for documentation proforma. This

should include reporting on any injury and which side(s) any injury occurred.

Maternal data could also be collected. The aim would be to have one person extract the birth
information and another to document all maternal data perineal trauma and, where appropriate,
levator muscle avulsion, urinary incontinence, haemorrhage, and infection. As much as

possible, this should be done for both short term and long-term outcomes.

It is possible to research the force applied to the fetal head during lateral traction, external and
internal manoeuvres. The possibility of pressure measuring gloves have previously been
suggested. Computer modelling of shoulder dystocia management in CMH could also be

considered.

A final recommendation would be to continue discussions regarding the ethics and practicalities
of having a randomised trial of axillary traction versus rotational manoeuvres as the first internal

manoeuvre to be used.

5.14 Conclusion

The manoeuvre of axillary traction for resolution of shoulder dystocia has been evaluated in this
research project. It is the first study to assess the success rates of axillary traction for
management of shoulder dystocia. The systematic review of the literature highlighted the wide
ranging reported success rates of the commonly used internal manoeuvres of internal rotation
and delivery of the posterior arm which, in part, may be due to the lack of a standardised
definition or diagnosis of shoulder dystocia and inaccuracies in documentation. It is evident,
however, that neonatal injury can occur with the use of these internal manoeuvres or when

there is a prolonged HBDI.

The quantitative study undertaken as part of this research project provides good evidence that
axillary traction is an effective manoeuvre with significantly higher success rates than internal
rotation or delivery of the posterior arm. There were no differences in neonatal outcome with the
use of axillary traction but the lack of formal neonatal follow up made this more difficult to
assess and warrants further investigation. The qualitative narrative demonstrated how to
influence a change in practice by a process of reflection, clinical dialogue, clinical leadership,

research and investigation, presentations, publications, and peer review.

This project has provided statistical evidence that axillary traction is more effective than the

commonly used internal rotational manoeuvres or delivery of the posterior arm. The manoeuvre
of axillary traction contributes to the body of knowledge in how to manage the problem with the
recommendation that axillary traction be the first manoeuvre used when an internal manoeuvre

is required to resolve shoulder dystocia.

On the day of submission of this thesis an email was received stating that the paper; Axillary

Traction: An Effective Method of Resolving Shoulder Dystocia which was published in
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Discussion and Conclusion

Australian and New Zealand Journal of Obstetrics and Gynaecology (Ansell et al., 2019) is
among the top 10% of most downloaded papers from this journal for 2018-19 (Appendix H).
This gives credibility to the value and impact of the manoeuvre of axillary traction and is another

indication of the potential this research has for challenging and changing practice.
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Appendix A: Acceptance of article for publication in The Practising
Midwife

From: Claire Feeley <claire@all4maternity.com>

Date: 22 January 2020 at 9:15:15 PM NZDT

To: Judith McAra-Couper <judith.mcara@aut.ac.nz>

Cc: "jayne@all4maternity.com™ <jayne@all4maternity.com>

Subject: RE: Literature review article Success rates of Shoulder Dystocia
managed by Internal Rotational Manoeuvres and delivery of the Posterior
Arm: A Review of the Literature

Dear Judith,

Thank you so much for making these revisions, | am delighted to accept this article and
we can publish the lit review in our May issue.

We are running a normal birth advancing practice series from September onwards, so |
would love to use the 2" article as an evidence series article in our September issue. It
will work brilliant alongside this other series- and your work is an excellent example of
‘research in action” with great applicability to clinical practice.

| appreciate that publication is some way off, but if you could send us head shots of all
the authors, twitter or insta handles, and fill in this contract and return to Jayne, cc’d in.
We’ll be in touch end of March with author proofs for the first article.

Thanks again for all your hard work and submitting with us at TPM.

Very best wishes,
Claire
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Appendix B: Joanna Briggs Appraisal Checklists for Cohort Studies

1. JB Critical appraisal checklist for cohort studies

Reviewer: Lesley Ansell Date: April 2019 Record Number: 1

Author: Michelotti, F., Flatly, C., & Kumar, S. Year: 2018

Yes No Unclear | N/A
1. Were the two groups similar and recruited from the o o i |
same population?
2. Were the exposures measured similarly to assign o i i o
people to both exposed and unexposed groups?
3. Was the exposure measured in a valid and reliable o o O m
way?
4 Were confounding factors identified? O m O m
5. Were strategies to deal with confounding factors o i O o
stated?
6. Were the groups/participants free of the outcome at o o o o
the start of the study (or at the moment of exposure)?
7. Were the outcomes measured in a valid and reliable o ] i |
way?
8. Was the follow up time reported and sufficient to m m O m
be long enough for outcomes to occur?
9. Was follow up complete, and if not, were the o o O m
reasons to loss to follow up described and explored?
10. Were strategies to address incomplete follow up m m O m
utilized?
11. Was appropriate statistical analysis used? o o O m

Overall appraisal: Include © Exclude o

Seek further info o

Comments: Success rates were not in authors outcome measures but could be calculated from

their results.

Score
8/9
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2. JB Critical appraisal checklist for cohort studies

Reviewer: Lesley Ansell Date: April 2019 Record Number: 2

Author:  Gachon, B., Desseauve, D., Fritel, X., & Pierre, F. Year: 2016

Yes No Unclear | N/A
1. Were the two groups similar and recruited from the o i i |
same population?
2. Were the exposures measured similarly to assign o o i o
people to both exposed and unexposed groups?
3. Was the exposure measured in a valid and reliable m m O m
way?
4.Were confounding factors identified? m O O m
5. Were strategies to deal with confounding factors o ] O o
stated?
6. Were the groups/participants free of the outcome at ] ] i o
the start of the study (or at the moment of exposure)?
7. Were the outcomes measured in a valid and reliable o | i o
way?
8. Was the follow up time reported and sufficient to o o O m
be long enough for outcomes to occur?
9. Was follow up complete, and if not, were the m m O m
reasons to loss to follow up described and explored?
10. Were strategies to address incomplete follow up m o O m
utilized?
11. Was appropriate statistical analysis used? O m O m

Overall appraisal: Include © Exclude o
Comments: High success rates.

Score
5/8
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3. Critical appraisal checklist for cohort studies

Reviewer: Lesley Ansell Date: April 2019 Record Number: 3

Author: Spain, J., Frey, H., Tuuli, M., Colvin, R., Macones, G., & Cahill, A. _Year: 2015

Yes No Unclear | N/A
1. Were the two groups similar and recruited from the ] ] i o
same population?
2. Were the exposures measured similarly to assign mi i i o
people to both exposed and unexposed groups?
3. Was the exposure measured in a valid and reliable i i O m
way?
4. Were confounding factors identified? m m O m
5. Were strategies to deal with confounding factors o o i o
stated?
6. Were the groups/participants free of the outcome at o | o o
the start of the study (or at the moment of exposure)?
7. Were the outcomes measured in a valid and reliable i ] i o
way?
8. Was the follow up time reported and sufficient to m m O m
be long enough for outcomes to occur?
9. Was follow up complete, and if not, were the m i m m
reasons to loss to follow up described and explored?
10. Were strategies to address incomplete follow up m m O m
utilized?
11. Was appropriate statistical analysis used? i i O m

Overall appraisal: Include o Exclude o

Seek further info o

Comments: Apart from success McRoberts and SPP success rates not given.

Score
8/9
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4. JB Critical appraisal checklist for cohort studies

Reviewer: _Lesley Ansell Date: April 2019 Record Number: 4

Author: Hoffman, M., Bailit, J., Branch, D., Burkman, R., Van Veldhusien, P.,

Lu, L.etal. Year: 2011

Yes No Unclear | N/A
1. Were the two groups similar and recruited from the o ] i o
same population?
2. Were the exposures measured similarly to assign mi i i o
people to both exposed and unexposed groups?
3. Was the exposure measured in a valid and reliable i i O m
way?
4. Were confounding factors identified? m m O m
5. Were strategies to deal with confounding factors i i O m
stated?
6. Were the groups/participants free of the outcome at o | o o
the start of the study (or at the moment of exposure)?
7. Were the outcomes measured in a valid and reliable i ] i o
way?
8. Was the follow up time reported and sufficient to m m O m
be long enough for outcomes to occur?
9. Was follow up complete, and if not, were the i i O m
reasons to loss to follow up described and explored?
10. Were strategies to address incomplete follow up m m O m
utilized?
11. Was appropriate statistical analysis used? i i O m

Overall appraisal: Include o Exclude o

Comments: Some potential confounders not included.

Score
8/8
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5. JB Critical appraisal checklist for cohort studies

Reviewer: _Lesley Ansell Date: April 2019 Record Number: 5

Author: Leung, T. Y., Stuart, O., Sahota, D. S, Suen, S.S. H., lau, T. K, & Lao, T. T. Year: 2011

Yes No Unclear | N/A
1. Were the two groups similar and recruited from the O o O m
same population?
2. Were the exposures measured similarly to assign mi ] i i
people to both exposed and unexposed groups?
3. Was the exposure measured in a valid and reliable o i m m
way?
4 Were confounding factors identified? m m O m
5. Were strategies to deal with confounding factors o i O o
stated?
6. Were the groups/participants free of the outcome at o o O m
the start of the study (or at the moment of exposure)?
7. Were the outcomes measured in a valid and reliable O i O m
way?
8. Was the follow up time reported and sufficient to m m O m
be long enough for outcomes to occur?
9. Was follow up complete, and if not, were the o i m m
reasons to loss to follow up described and explored?
10. Were strategies to address incomplete follow up O m O m
utilized?
11. Was appropriate statistical analysis used? o i m m

Overall appraisal: Include o Exclude o

Comments: Good descriptive data.

Score:
7/8
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6. JB Critical appraisal checklist for cohort studies

Reviewer: _Lesley Ansell Date: April 2019 Record Number: 6

Author: MacKenzie, I, Shah, M., Lean, K., Dutton, S., Newdick, H., & Tucker, D. Year: 2011

Yes No Unclear N/A

1. Were the two groups similar and recruited from the o ] i o
same population?

2. Were the exposures measured similarly to assign mi i i o
people to both exposed and unexposed groups?

3. Was the exposure measured in a valid and reliable i i O m
way?

4 Were confounding factors identified? m m O m
5. Were strategies to deal with confounding factors o o i o
stated?

6. Were the groups/participants free of the outcome at o | o o
the start of the study (or at the moment of exposure)?

7. Were the outcomes measured in a valid and reliable i ] i o
way?

8. Was the follow up time reported and sufficient to m m O m
be long enough for outcomes to occur?

9. Was follow up complete, and if not, were the m i O m
reasons to loss to follow up described and explored?

10. Were strategies to address incomplete follow up m m O m
utilized?

11. Was appropriate statistical analysis used? i i O m
Overall appraisal: Include o Exclude o Seek further info ©

Comments: Success rates were not in authors outcome measures but could be calculated
from their results.

Score
5/7
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7. JB Critical appraisal checklist for cohort studies

Reviewer. Lesley Ansell Date: April 2019 Record Number: 7

Author: Gherman, R., Goodwin, T., Souter, |., Neumann, K., Ouzounian, J., Paul, R. Year: 2011

Yes No Unclear | N/A
1. Were the two groups similar and recruited from the m i O m
same population?
2. Were the exposures measured similarly to assign mi ] i i
people to both exposed and unexposed groups?
3. Was the exposure measured in a valid and reliable O m m m
way?
4.Were confounding factors identified? m m O u]
5. Were strategies to deal with confounding factors o o m m
stated?
6. Were the groups/participants free of the outcome at o i i |
the start of the study (or at the moment of exposure)?
7. Were the outcomes measured in a valid and reliable o i O m
way?
8. Was the follow up time reported and sufficient to m m O m
be long enough for outcomes to occur?
9. Was follow up complete, and if not, were the o o o o
reasons to loss to follow up described and explored?
10. Were strategies to address incomplete follow up O o O m
utilized?
11. Was appropriate statistical analysis used? m m m m

Overall appraisal: Include o Exclude o

Comments: Good statistical analysis

Score
7/7
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Abstract

Background: At Counties Manukau Health in Auckland, New Zealand, axillary trac-
tion is being used when an internal manoeuvre is required for resolution of
shoulder dystocia.

Aims: This study presents the outcomes for mother and baby from use of axillary
traction and other internal manceuvres.

Materials and Methods: Retrospective review of the clinical records of mother
and baby for all labours complicated by shoulder dystocia was carried out for an
eight-year period. Maternal and neonatal information were compared for the
three cohorts of the first internal manoeuvre documented: axillary traction, poste-
rior arm delivery and rotational manoeuvres.

Results: There were 226 women who required the use ofinternal manoeuvres
with no significant differences in age, body mass index, parity, ethnicity,diabetes
incidence, induction and augmentation of labour rates, length of the first stage and
birth weight between the cohorts. Axillary traction was the firstinternal manoeu-
vreused for 119 (52.7%) with a success rate of 95.8%. Posterior arm delivery was
usedfirstfor49 (21.7%) women with a success rate of 85.7%. Rotational manoeu-
vres were used first for 58 (25.7%) women with a statistically inferior success rate
of 48.3%. There was no significant difference in the maternal and neonatal compli-
cation rates between the cohorts.

Conclusion: Axillary traction has been utilised as the first internal manoeuvre for
a large number of women with a higher success rate than other internal manoeu-
vres without any increase in maternal or neonatal morbidity. It is recommended
that this be the first internal manoeuvre attempted when shoulder dystocia occurs.

HEYWORDS
axillary traction, birth injury, posterior arm delivery, rotational manoceuvres,

shouldar dystocia

Thislsanopenaccessarticleunderthetermsofthe Creative Commons AttributionLicense, whichpermitsuse, distributionand reproductioninany
medium, provided the original work is properly clted.

E2018The Authors, Australlanand New Zealand Journalof Obstetrics and Gynaecology published by John Wiley & Sons Australla, Ltd onbehalfol Royal
Australiamand Mew Zealand College of Obstetricians and Gynaecologlists

wileyonlinelibrary.comijournallanzjog
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Shoulder dystocia and axillary traction

INTRODUCTION

Shoulder dystocia is a childbirth emergency which has signif-
icant risks to fetal and maternal outcome.’ Shoulder dysto-
ciaoccurs when eitherone orboth shoulders failto enter the
pelvic cavity.’
Currentmanagementofshoulderdystociainvolves the use of
various manoeuvres to alleviate the problem, yet there is a lack
ofrandomised controlled trials orexperiments that havedirectly

a well-coordinated sequence of manoeuvres such as those de-
scribed by the HELPERR mnemonic,’® but there is no clear evi-
dence base forthe orderof use of these manoeuvres.”’

A qualitative study carried out by Ansell etal® suggested
that axillary traction is a useful manoeuvre for the management
ofshoulderdystociawhenaninternalmanoeuvreisrequired.
To perform axillary traction the clinician’s whole hand enters
the posterior aspect of the pelvis. Regardless of which side the
fetus is facing, the fetal shoulder is located and grasped by slid-

compared their effectiveness. There are authors who recommend ing the first finger under the axilla and placing the thumb on

Enter posteriorly
Slide hand along fetal head
to neck

Grasp posterior shoulder

Grasp:

Circle first finger and thumb
around axilla

2""ﬁngcr placed on top of
arm - keep arm firmly against
chest and apply traction
through axilla only

Apply axillary traction to
follow the curve of the sacrum.
Traction may need to be very
significant

Anterior shoulder *PIVOTS®
around symphysis —
posterior shoulder delivered
first

FIGURE 1 Axillary traction.
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TAELE 1 Demeographics and clinical characteristics of first internal manoeuvre cohorts

Axillary traction

Characteristics
Age, years, median 29.0
Body mass index, median o2
Parity
Mulliparous 35 (29.4%)
Multiparous 84 (70.6%)
Gestation, weeks, median 401
Ethnicity
European 22 (18.5%)
Maori 10 (B.4%)
Pacifica 44 (37.0%)
Indian 21 (17.6%)
Chinese 5 (4.2%)
Other 17 [14.3%)
Diabetes
Type 1 0
Type 2 2 [1.T%)
Gestational diabetes 11 (9.2%)
Labour characteristics
Labour induction 21 (17.6%)
Syntocinen augmentation 34 (28.6%)
Epidural 25 (21.0%)
Forceps delivery 5 [4.2%)
Ventouse delivery 23 (19.3%)
Length of first stage, h, median 5.875
Lengthofsecond stage, min, median 3.0
Birth weight, g, median 4060

Posterior arm delivery Rotational manoceauvras P-value
31.0 28.0 0.26%
284 318 0.70¢
19 (38.8%) 18 (31.0%) 0.49
30 (61.2%) 40 (69.0%)

404 40.0 0.50¢4
14 (28.6%) 9 (15.6%) 0.15
5 (10.2%) 11 (19.0%)

9 (18.4%) 20 (34.5%)

13 (26.5%) 9 (15.5%)

4 (8.2%) 3 (5.2%)

4 (8.2%) 6 (10.3%)

1 {2.0%) o 0.40%
2 (4.1%) 3 (5.2%)

6 (12.2%) 7 (12.1%)

16 (32.7%) 10 (17.2%) 0.07
19 (38.8%) 15 (25.9%) 0.30
14 (29.2%) 15 (25.9%) 0.50
6 (12.2%) 2 (3.4%) 0.13%
20 (40.8%) 16 (27.6%) 0.03
6.0 B.75 0.19¢
59.0 40.5 0.03%
4080 4090 0.77t

tKruskall-Wallace test.
1Fisher exact test.

top ofthe shoulder.The second fingeris placed alongside the
fetal humerus to keep the arm firmly against the body. Traction
isapplied firmly and directly through the fetal axilla to follow
the sacralcurve untilthe posteriorshoulderappears overthe
perineum while the anteriorshoulder‘pivets'around the sym-
physis. Once the posterior shoulder is delivered then the ante-
rior shoulder can easily be delivered by lateral traction (Fig. 1).
This manoeuvre differs from removal of the posterior arm as
only the axillais located rather than the elbow.No attempt is
made toflex the fetalarm across the body,the fetalarmisheld
firmly against the body and no traction or pressure applied to
the humerus or elbow. The aim is to deliver the posterior shoul-
der only rather than the whole arm.

The aim of this study was to assess the effectivenass of axillary
traction when shoulder dystocia occurs. This retrospective review
ofthe internal manoeuvres used in the management of shoulder
dystociaisthe firstto documentthe use of axillary traction fora

large number ofwomen.

87

MATERIALS AND METHODS

A retrospective review of clinical records of women who ex-
perienced shoulder dystocia betweean 1 January 2006 and 31
December 2013 was conducted. All women gave birth within
Counties Manukau Health [CMH], Auckland. Participants were
identified from the hospitaldatabase Casemix.

Thestudywasapproved by the Southern Health and Disability
Ethics Committee {HDEC);Ethicsreference: 14/STH/M 5.

Theinclusion criteria forthe study were women with a single-
ton fetus, cephalic presentation beyond 34 weeks gestation and
whoexperienced shoulder dystociaduring vaginal birth. Women
withintrauterine fetaldeath before theonsatoeflabourandmajor
fetal abnormality were excluded.

Shoulder dystocia was defined as those women requiring
more than the nermal traction usually required or additionalma-

noauvres to effect dalivery of the shoulders. There weare a total
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First manoauvre
Axillary traction
Posterior arm
Internal rotation
Total

Second manoeuvre
Axillary traction
Posterior arm
Internal rotation
Total

Third manoeuvre
Axillary traction
Posterior arm
Internal rotation
Total

tFisherexacttest.

Success n (%)

114 (95.8)
42 (85.7)
28 (48.3)
184 (81.4)

12 (85.7)
14 (78.6)
7 (70.0)

30 (78.9)

Failure n (%)

5 (4.2)

7 (14.3)
30 (51.7)
42 (18.6)

2 (14.3)
3 (21.4)
3 (30.0)
8 (21.1)

PO Ty

of 52055 vaginal births during the study period. A totalof422
{0.81%) were identified as having shoulder dystocia.
The maternal and neonatal records of all women experienc-

ingshoulderdystociaduring the study period were reviewed

TABLE ! Complications with and without internal manoeuvres

No internal  Any internal
manoeuvres manceuvres P-value
MNeonatal
APGAR<Tat B(4.1%) 16 (7.1%) 0.18
5 min
Brachialplexus 15 (T.7%) 37 (16.4%) 0.02
injury
Clavicle fracture 3(1.5%) 3 (1.3%) 0.72¢
Humerusfracture 1 (0.5%) 5 (2.2%) 0.2zt
Hypoxic ischaemic encephalepathy
Graded 0 2 0.281
Grade 2 0 0
Grade 3 1 1
Neonatal unit 22 (11.3%) 34 (15.0%) 0.26
admission
Maternal
Blood loss, mL 0.90%
Mean 477 458 0.90
Perineum
Episiotomy 41 (21.1%) 63 (28.8%)
Second degree 5T (29.4%) 51 (23.3%) 0.35
laceration
Thirdfourth 18 (9.3%) 16 (7.3%)
degree
laceration

tFisher exact test.
iKruskall-Wallace test.
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TABLEZ Successratesofthefirstthree

Total n P-value

internal manoceuvres used
119 =0.001
49
58
226

14 0.71¢
14
10

8

0.521

aj & =& in

by the lead author and an assistant. Information regarding the
manoeuvres usad to resolve the dystocia and the order in which
the manoeuvres were employed ware collected. McRoberts and
suprapubic pressure were treated as a single manoeuvre andin
CMH these manocauvres are universally employed first. The final
successful manoceuvre was identified.

There were three main groups of internal manoeuvras:

1. axillary tractionwhichincluded all manoeuvres documented
as axillary traction or removal of the posterior shoulder

2. posteriorarm deliverywhichwasdocumented assuch

3. internal rotational manoceuvres which included all manoceuvres
documented as Woods' screw, reverse Woods' screw and/or

internal rotation.

Maternalinformationincluded age, parity, ethnicity, body mass
index (BMI), gestation, diabates, induction of labour, augmentation
oflabour, epidural, normal vaginal birth, instrumental birth and
type, length of the first stage and second stage of labour perineal
trauma and blood loss. Neonatalinformationincluded birthw eight,
APGAR score < T at five minutes, brachial plexus injury (BPI}, clavicu-
lar and humeral fractures, hypoxic ischaemic encephalopathy (HIE)
and neonatalunitadmission. Cord blood gas analysis results were
not readily available during the study period; therefore, they were
unable to be collected.

Data were collected onto a Microsoft Excel spreadsheet which
was then analysed using the Statistical Package for the Social
Sciences (SPS5) version 24 (IBM, Armonk, NY, USA). Demographic
and clinical data for the three internal manceuvre cohorts were
compared. Categoricaldatawere comparedusing 12 and Fisher's
exact tests. Continuous data were compared using Student's f-
test (mormal distribution) or Mann-Whitney or Kruskall-Wallace

testfornon-normaldistributions. Wheredifferences betweenthe
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TABLE 4 Complications associated with internal manoeuvres

Axillary traction Posterior arm delivery Rotational manoceuvres P-value
Meonatal
APGAR<Tat5min 1 (0.8%) 3 (6.1%) 12 (20.1%) <0.001%
Brachial plexus injury 17 (14.3%) 10 (20.4%) 10 (17.2%) 0.70
Clavicular fracture 3(2.5%) o 0 0.151
Humerus fracture 1 (0.8%) 1 (2.0%) 3 (5.3%) 0.21%
Hypoxicischaemic encephalopathy
Grade 1 2 0 ] 0.591
Grade 2 o 0 0
Grade 3 o 0 1
NMU admission 18 (15.1%) 6 (12.2%) 10 {17.2%) 0.7
Maternal
Blood loss (mL)
Mean 373 560 546 0.03%
Perineum
Episiotomy 28 (22.2%) 21 (43.8%) 14 (24.1%) 0.36¢
Second degree tear 24 (20.9%) 13 (22.9%) 16 (27.6%)
Third/fourth degree tear 9 (7.8%) 3 (6.3%) 4 (6.9%)

tFisher exact test.
tKruskall-Wallace test.
NMU, neonatal unit

cohorts were noted with categorical data the success rates of the
internal manoeuvres were compared using xz tests or Fisher's

exact test.

RESULTS

Data were collected for the 422 women whose births were compli-
cated by shoulder dystociaat CMH for the period 1 January 2006
to 31 December 2013 (inclusive). The incidence of shoulder dys-
tocia increased from 0.54% of all vaginal births in 20086 to 1.26%
in 2013 with the average rate of shoulderdystocia overthe study
period being 0.81%.

Ofthe 422 women who experienced shoulder dystocia, a
total of 226 required internal manoeuvres to resolve the problem

(53.6% ). Thefirstinternalmanceuvreusedwas asfollows:

1. axillary traction in 119 women (52.7%)
2. posteriorarm delivery in 49 women (21.7%)

3. rotationalmanceuvresin 58 women [25.T%).

Therewere no significantdifferencesinage, BMI, parity, ges-
tation, ethnicity, incidence of diabetes, labour induction rates,
syntocinon augmentation rates, epidural use, length of the first
stage, and birth weight in the three cohorts (Table 1). The axil-
larytractioncohortwaslessoftenprecededbyventouse thanthe
posteriorarm deliveryand rotationalmanoeuvres cohort (F0.03).
The overall success rate of the first internal manoceuvre was no
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different if the ventouse was used or not (¢ 0.56). Labour induc-
tionrates between the cohorts neared statistical significance (¢
0.07) but the overall success rate of the first internal manoeu-
vre was no different if it was preceded by labour induction L-_z F
0.59). Only 13 women had forceps deliveries with no statistically
significantdifference between the cohorts (0.13) and the overall
success rate of the firstinternal manoeuvre was no different if it
was preceded by forceps delivery (# 0.71). Length of the second
stage of labour was significantly different between the cohorts
(# 0.03) with the posterior arm delivery cohort having a median
second stage 26 min longer than the axillary traction cohortand
18.5 min longer than the rotational manceuvres cohort. Again,
the distribution of the length of the second stage was no differ-
entif the first internalmanceuvre was successful ornot (¢ 0.25).
Medianlength ofthe first stage was not significantly different for
the three cohorts (# 0.19).

Overall there was a highly significant difference (* <0.001) in
the successratesofthe firstusedinternalmanoeuvres (Table Z).
In 119 (52.7%) cases the firstinternal manceuvre used was axillary
traction.Thiswas successfulin 114 cases (95.8% )and no further
manoeuvras were required. Of the five which failed with axillary
traction as the firstinternal manoceuvre, three were successfully
delivered with the second use of axillary traction by a different
practitioner, one with rotational manoeuvres and one with rota-
tional manoeuvre followed by posterior arm delivery. The success
rate of axillary traction as a firstinternal manoeuvre was signifi-
cantly greaterthan thatforrotationalmanoeuvres(# < 0.001)and

posterior arm delivery (® 0.025).
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In 49 (21.7%) cases posterior arm delivery was used as the
first internal manoeuvre and was successful in 42 [B5.7%) cases.
In the seven cases where posterior arm delivery failed, one was
delivered with a second attempt of the posterior arm, four with
rotational manoeuvres and two with axillary traction. The success
rate of use of posterior arm delivery was significantly less than
thatofuse ofaxillary traction (#0.025) but much higherthan that
of rotational manoeuvres (¢ < 0.01).

In 58 (25.7%) cases, a rotational manoeuvre was the first inter-
nal manceuvre attempted and was successful in 28 cases (48.3%)
whichis statistically less successfulthanaxillarytraction (# < 0.001)
and pesterior arm delivery (F<0.01). 0fthe 28 cases where rota-
tionalmanoeuvre wasunsuccessful as the first manoeuvre, nine
ware delivered by axillary traction, 10 with posterior arm delivery,
three with a further attempt at rotational manoeuvres and six
weredelivered withacombinationofothermanoeuvres.

Axillary traction was used as a second internal manoceuvre
for 14 women (Table 2), posterior arm delivery as a second ma-
noeuvre for 14 women and rotationalmanoeuvres for 10 women.
Overall there was no significant diference in the success rates of
the different second manoeuvres [# 0.71).

Athirdinternalmanoeuvre wasrequiredforjustsevenwomen
with again there being ne significantdiference in success rates
{7 0.52).

There were no significant differences in neonatal and mater-
nalcomplication rates between those managed withoutinternal
manoeuvres and those requiring any internal manoeuvres except
for BPI. All BPI were Erb's palsies and all but five had recovered
before hospital discharge. Axillary traction had been used for only
one of these babies and all had recovered completely by three
months of age (Table 3).

There were no significant differences in the complication rates
(Table 4) of the different first manceuvres in relation to perineal
trauma (¢ 0.36), total neonatal birth injuries [ 0.39) and neona-
tal nerve palsies {# 0.T0). There were just three recorded cases
with HIE.

DISCUSSION

Management of shoulder dystocia invelves the use of both in-
ternal and external manoeuvres to overcome the problem, yet
thereisalackofrandomised controlled trials (RCT)tocom-
pare their effectiveness. Such trials would not be feasible be-
cause of the difficulty in obtaining informed consent from all
women for different manoeuvres when managing an uncom-
mon complication efvaginal birth and every measure possible
to resolve the problem is required without the restriction of
one defined setefmanoeuvres as would be required with a
RCT.The internalmanceuvres currently used toresolve shoul-
der dystocia, therefore, have been implemented largely be-
cause of case reports, individual practitioner experience and

expert np1niun.5'“
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MacKenziestol'' reportincreasingratesofshoulderdystocia
withatrend of0.3% peryear.Therates of shoulderdystociainthe
studywere seentoincrease from 0.54% in 2006 to 1.26% in 2013.
Thisisanincreasingtrendof0.12% peryear,comparable withthe
study of MacKenzie ot okt

The average BMI in the study population was 30.87 which is
categorised as obese ' and there is evidence that maternal obe-
sity and fetal macrosomia is associated with shoulder d]rstucia.' 4

Theresults of this study show that axillary traction was a highly

successful manoeuvre when used as the firstinternal manoeuvre
{96.4% ) and no furthermanoeuvres were required. Posteriorarm
delivery also had a significant success rate (84.8% ) when used as
the first internal manoeuvre but was not as successful as axillary
traction. Posterior arm delivery was significantly more successful
thanrotationalmanoeuvres (46.6% ) but neithermanoeuvre was
as successful as axillary traction.

The choice of the first internal manoeuvre used was not af-
fected by ethnicity, maternal age, BMI, maternal diabetes, gesta-
tion, labour induction, syntocinon augmentation, epidural, length
of the first stage, forceps delivery or birthweight. Posterior arm de-
livery was significantly more likely to be the first manceuvre used
inwomen who had alonger second stage or ventouse delivery.

Shoulder dystocia is associated with birth injuries such as BPI,
skeletal fractures, birth asphyxia and neurclogical i|'|j‘|.n';|,|'."15 It is
likely thatthe higherrateofBPlseeninthegroupmanaged by
internal manoeuvres was due to the use of multiple manoceuvres
andior the severity of the shoulder dystocia.

In this study, axillary traction had been used for a large num-
berofwomen with no evidence ofincreased adverse effects on the
neonate. There was a slightly lower incidence of birth injuries in
the axillary traction group, but this was not statistically significant.
There were no statisticaldifferencesin the numberof Erb’s palsies
and total birth injuries in any of the groups. From this case series,
thereisnoindicationthataxillarytractionincreasestherisk ofBPI.
Shoulder dystocia is associated with higher rates of BPI'"and is pos-
sibly related to excessive traction on the fetal head rather than the
internal manceuvres used to resolve the pmh]ﬂm.”Tha amountof
tractionapplied to the fetalheadinallcasesinthe studypopulation
wasunabletobe assessed due tolack ofdocumentation.

The results of this study show that axillary traction is a very
effective manoeuvre for resolving shoulder dystocia with no in-
creased adverse outcomes to the neonate and should be consid-
ered as the first-line management when an internal manoeuvre

is required.

Benefits and limitations of the study

One ofthe main benefits of this study is that there were multiple
ethnicities and high average BMI in the study population which
means that the results are applicable to mostwomen.

The limitations of the study are acknowledged. There was
no consistency in the definition of shoulder dystocia and diag-

nosiswas based on clinicaljudgement. However, as the cases of
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shoulderdystociain the study population all required an internal
manoeuvre to resolve the problem, there is an assumption that
the shoulder dystocia was significant. The head-to-body delivery
time intervals were seldom recorded so this measure, often used
in diagnosis and assessing severity of shoulder d]rstmﬂa" isnot
available. However, this measure of severity may notbe applica-
ble to this study population as it is usual practice to wait for the
next contraction following birth of the head before attempting de-
livery of theshoulders.

Data collection was difficult because there was no formal
method fordocumenting shoulderdystocia.ltis possible thatnot
allofthemanoeuvresusedmayhavebeenrecorded, withonlythe
manoeuvre that resolved the shoulder dystocia being recorded.
Even whena proforma was introduced in 2010 to capture the
orderofthe manoeuvres used and the length oftime each ma-
noeuvyrewas attempted,itwasoften notcompleted and methods
ofmanagementwere extracted from the written clinicalnotes.

Itisalsounclearas towhy the practitionerchose a particular
manoeuvre as there were no clinical criteria as to when to use
each manoeuvre. This may be related to individual practitioners
who manage shoulder dystocia depending on their training and
experience or to the perceived difficulty of the shoulder dysto-
cia.ResidentMedical Officerswho had worked in otherhospitals
may not have been exposed to axillary traction and may, there-
fore, have beenmore likely to use delivery of the posteriorarm or
rotational manoeuvres.

CONCLUSION

This retrospective study showed a significant increase in the rate
of shoulderdystocia for women in the study peried {0.54-1.26% ).
Thereason forthis increaseisunknownbutmayberelated to the
highlevelofdiabetes and obesityinthe study population.

Axillary traction is found to be a highly successful manoeu-
vre when used as the first internal manoeuvre (95.8%). Remaoval
of the posterior arm also had a significant success rate [B4.8%)
whenusedasthefirstinternalmanoeuvre butwasnotassuc-
cessful as axillary traction but significantly more successful than
internal retation. There were slightly less birth injuries in axillary
traction group and although not statistically significant warrants
further investigation.

This study, therefore, provides good evidence that axil-
lary traction has a high success rate and a low complication

rate and can be used for all women. Axillary traction should be
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recommended as the first internal manoeuvre attempted when

shoulder dystocia ocours.
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Appendix D: Acceptance of article for publication in Australia and
New Zealand Journal of Obstetrics and Gynaecology

The Australian and New Zealand Journal of Obstetrics and
Gynaecology - Decision on Manuscript ID ANZJOG-2018-0289.R2

From: Caroline de Costa
Sent: Saturday, 1 June 2019 12:49 AM

To: lesley.ansell@xtra.co.nz

Cc: anzjog.eo@wiley.com

Subject: The Australian and New Zealand Journal of Obstetrics and Gynaecology - Decision on
Manuscript ID ANZJOG-2018-0289.R2

31-May-2019
Dear Mrs. Ansell:

Itis a pleasure to accept your manuscript entitled "Axillary Traction: an effective method of
resolving shoulder dystocia" (ANZJOG-2018-0289.R?2) in its current form for publication in The
Australian and New Zealand Journal of Obstetrics and Gynaecology.

Please note although the manuscript is accepted the files will now be checked to ensure that
everything is ready for publication, and you may be contacted if final versions of files for
publication are required.

Your article cannot be published until the publisher has received the appropriate signed license
agreement. Once your article has been received by Wiley for production the corresponding
author will receive an email from Wiley’s Author Services system which will ask them to log in
and will present them with the appropriate license for completion.

Thank you for your fine contribution. The Editorial Board of The Australian and New Zealand
Journal of Obstetrics and Gynaecology look forward to your continued contributions to the
Journal.

Sincerely,

Prof. Caroline de Costa

Editor, The Australian and New Zealand Journal of Obstetrics and Gynaecology

anzjog.eo@wiley.com

Editor's note: | apologise again for the extreme delay in the reviewing of your manuscript. This is
largely because we have been hoping that one of the reviewers would write an accompanying
editorial, as this is such an important topic. This may still happen but meanwhile | am accepting
your article and it will appear in the October hard copy of ANZJOG, and on EarlyView as soon
as the proofreading process has been completed.
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Appendix E: Letter to the editor

Shoulder Dystocia

Journal: The Australian and New Zealand Journal of Obstetrics and Gynaecology
Manuscript ID ANZJOG-2019-0493

Manuscript Type: Letter to the Editor

Shoulder Dystocia

Dear Editor,

Am I the only reader who notices the disparate quality of articles in ANZ]JOG? The
most recent issue, October 2019, for example.

The statistical analysis in the article by Hsieh et al (1) is robust I am sure, but the
conclusions drawn by the authors seem irrational. They briefly admit that children
with major intellectual handicap would not have taken part in any NAPLAN testing,
“our methodology may miss children with severe developmental impairments as
they may not be attending school”. Yet the authors go on to claim their conclusion,
that no intellectual harm is done by instrumental delivery, is unlikely to include
any selection bias. Is ignoring this group of children, potentially those most
effected, not a selection bias? Such an enormous selection bias makes it difficult to
draw any conclusion at all from the study.

At the other end of the spectrum is the article by Ansell et al (2). The study design
is extremely simple and the results are probably poorly controlled for
confounders. Yet to my mind, this is one of the best articles that the journal has
published in years. I can only suspect the editors thought so too, having invited the
editorial by Robson. Shoulder dystocia is an important clinical problem identified
later in the same issue of ANZJOG by Sadler et al (3), as the second commonest
peripartum cause of neonatal encephalopathy. The axillary traction technique
promoted by Ansell could not be called novel, having been practised by many of us
for decades. Still the authors, like whistle blowers, draw our attention to an
undocumented idea. I congratulate them on a very valuable clinical contribution to
obstetrics and more than that I admire them. It takes

courage to challenge the norms set by your peers.

Yours,

Author
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(1) Hsieh D., Smithers L., Black M., Lynch ], Dekker G., Wilkinson C., Strack M., and
Moi B. 2019. “Implications of vaginal instrumental delivery for children’s school
achievement: A population-based linked administrative data study. ” ANZJOG 59
(5) 677-683

(2) Ansell L., Ansell D., McAra-Couper J., Larmer P., and Garrett N. 2019. “Axillary
traction: An effective method of resolving shoulder dystocia. ” ANZ]JOG 59 (5) 627-
633

(3) Sadler L., Masson V., Belgrave S., Bennett H., van den Boom ., Miller S., and
Battin M. 2019. “Contributory factors and potentially avoidable neonatal
encephalopathy associated with acute peripartum events: An observational study.”
ANZJOG 59 (5) 699-705
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Appendix F: Letter from Dr. Steven Grant

From: Steven Grant

Sent: Monday, 9 March 2020 3:24 PM

To: lesley.ansell@xtra.co.nz

Subject: Regarding your article in the recent AJOG re Shoulder Dystocia - clarification
appreciated.

Importance: High

Dear Lesley,

| read with interest your recent article published in the October 2019 AJOG regarding Axillary Traction,
and its success rate in dealing with the problem of shoulder dystocia.

As an Obstetrician | found it very informative and helpful.

| am emailing to ask two questions though.

1. Onthe second page of the article (page 628), alongside the photographs demonstrating the
technique, you state “... Traction may need to be very significant”. Are you able to quantify
exactly how significant the traction may need to be? | appreciate this may be akin to stating
how long is a piece of string, but for those of us who would like to incorporate this technique
into our armamentarium, | would greatly appreciate some guidance. | note that on the 5t page
of the article (bottom of page 631) you comment that of those who had an unsuccessful initial
attempt at axillary traction, 3 out of 5 were successfully delivered by the same technique when
a different practitioner took over. Do you think this was (perhaps partially) due to them
applying significantly more traction than the original accoucheur?

2. Do yourecommend an episiotomy if this has not already been performed to increase success of
the procedure, and to try and reduce the incidence of third/fourth degree tears?

Thank you for any clarification you can provide. It seems an ‘easy’ technique to use in an emergency
situation, and so | would like to educate our Registrars and Midwives in it. Naturally they are going to
ask, how much traction is ‘significant’, hence my reaching out to you for your thoughts and advice.

Kindest Regards
Steven Grant
Consultant 0&G

New Plymouth.

94


mailto:steven.g@actrix.co.nz
mailto:lesley.ansell@xtra.co.nz

Appendices

From: David Ansell

Sent: Tuesday, 10 March 2020 12:55 PM

To: Steven Grant

Subject: RE: Regarding your article in the recent AJOG re Shoulder Dystocia - clarification
appreciated.

Dear Steven

Many thanks for your email and we appreciate your positive comments.

1. With regard to the very significant traction simply use as much as you need to move the
baby. Unlike applying lateral traction to the fetal head which can cause significant damage to
the baby — you can use as much traction as is needed to create movement in the shoulder (I
personally have suffered strain symptoms in the muscles of my forearm after doing this with a
severe shoulder dystocia so | know | have pulled extremely hard!). The most important thing is
to make sure that the second finger keeps the fetal arm firmly against the body and all of the
traction is driven through the axilla and not against the arm otherwise the humerus is likely to
fracture. When the same technique was used by another practitioner | think there was
significantly more traction applied but also the second practitioner was more experienced and
therefore more confident with the use of axillary traction.

2. There was no evidence from this study that there was any overall difference in perineal trauma
with any of the internal manoeuvres. When episiotomy was performed it was nearly always
done prior to delivery of the fetal head. Nevertheless, | have personally had an experience
where it was extremely difficult to move the posterior shoulder despite having a firm grasp and
it appeared that the perineal muscles were impeding progress of the shoulder. In that case
episiotomy resolved the problem immediately. My advice would be not to hesitate to do so if
required but not as a routine procedure.

| hope this is of help and please don’t hesitate to contact me if you require any further clarification.

Kind regards

Lesley Ansell

Sent from Mail for Windows 10
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Appendix G: Ethics Committee application

™ Health Health and Disability Ethics Committees
' and C/- MEDSAFE, Level 6, Deloitte House
: o7 10 Brandon Street
) El! f:‘: E’;I'ty PO Box 5013
. Wellington

g Committees

0800 4 ETHICS
hdecs@moh.govt.nz

20 October 2014

MS Lesley Ansell
209 E St Andrews Road
Epsom Auckland 1003

Dear MS Ansell
Re:  Ethics ref: 14/STHM 54
Study title: Shoulder Dystocia:A retrospective observational review to assess the

effectiveness and any complications of axillary traction compared to
other internal manoeuvres for resolving shoulder dystocia.

| am pleased to advise that this application has been approved by the Southern Health
and Disability Ethics Committee. This decision was made through the HDEC-Expedited
Review pathway.

Conditions of HDEC approval

HDEC approval for this study is subject to the following conditions being met prior to the
commencement of the study in New Zealand. It is your responsibility, and that of the
study's sponsor, to ensure that these conditions are met. Mo further review by the
Southem Health and Disability Ethics Committee is required.

Standard conditions:
1. Before the study commences at any locality in New Zealand, all relevant

regulatory approvals must be obtained.

2. Before the study commences at a given locality in New Zealand, it must be
authorised by that locality in Online Forms. Locality authorisation confirms that
the locality is suitable for the safe and effective conduct of the study, and that local
research govemance issues have been addressed.

After HDEC review
Please refer to the Standard Operating Procedures for Health and Disability Ethics
Committees (available on www.ethics.health.govt.nz) for HDEC reguirements relating to

amendments and other post-approval processes.

Your next progress report is due by 20 October 2015.

A~ 14/5TH 54 — Approval of Application — 20 Oclober 2014 Page 1 of 4
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Participant access to ACC

The Southern Health and Disability Ethics Committee is satisfied that your study is not a
clinical trial that is to be conducted principally for the benefit of the manufacturer or
distributor of the medicine or item being trialled. Participants injured as a result of
treatment received as part of your study may therefore be eligible for publicly-funded
compensation through the Accident Compensation Corporation (ACC).

Please don't hesitate to contact the HDEC secretariat for further information. We wish
you all the best for your study.

Yours sincerely,

Ms Raewyn Idoine
Chairperson
Southern Health and Disability Ethics Committee

Encl: appendix A: documents submitted appendix B:
statement of compliance and list of members

A - 14/5THMS4 - Approval of Application — 20 Oclober 2014
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Appendix A
Documents submitted

Docurnent Version Date

CV for CI 1 28 September 2014
Evidence of scientific review: This is part of the university review 1 09 July 2014
process of the doctoral proposal

Evidence of scientific review: This is the next step of the scientific |1 19 September 2014
review when all the reviewers comments have been responded to

by doctoral student

Protocol 1 30 September 2014
Application 1 -

Other (Mo Description Entered) 1 07 October 2014

A - 15 THMS54 — Approval of Application — 20 Dclober 2074
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Appendix B
Statement of compliance and list of members

Statement of compliance

The Southern Health and Disability Ethics Committee:

0 is constituted in accordance with its Terms of Reference

0 operates in accordance with the Standard Operating Procedures for Health and
Disability Ethics Committees, and with the principles of international good clinical
practice {GCF)

O is approved by the Health Research Council of New Zealand's Ethics Committee for
the purposes of section 25(1)(c) of the Health Research Council Act 1990

O is registered (number 000087 13) with the US Department of Health and Human
Services' Office for Human Research Protection (OHRP).

List of members
MNarng Calagory Appoiried Tarm Expires
N Raswsym koine Lay {consumeancommunity ooy 2072015
perspeclives)
Nirs Angelika Frank-Alexander Lay {consumeancommunity ooy 2072015
perspaclives)
D Sarah Gunningharm Nan-lay (imtersention studies) 01072012 0110702015
Assc Prof Mira Harrison-Woolryeh Man-lay (intervention studies) 011092014 01/082015
L Fiona MoCrimmon Lay (e law) 0110502014 0110802015
D Micola Swain Man-lay (observational sludies) oiov2012 014072015
O Devonie VWaaka Marn-lay (intervention studies) 011072013 /072016
D Mathew Zacharias Man-lay (healih'dsability senice | 00072012 014072015
prowvision)
hitp:/fiwww.ethics.health.govt.nz
A= 1HETHNSS - Approval of Application — 20 Oclober 2014 Page 4 of 4
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Appendix H: Email from Wiley re publication
From: Wiley

Sent: Thursday, 30 April 2020 11:04 PM

To: lesley.ansell@xtra.co.nz

Subject: Congratulations — your article is one of the top downloaded!

Congratulations — your work was one of the top
downloaded in recent publication history!

Dear Lesley,

We are excited to share that your research, published in Australian and New
Zealand Journal of Obstetrics and Gynaecology, is among the top 10% most
downloaded papers!

e Axillary traction: An effective method of resolving shoulder
dystocia

What this means for you:

e Among work published between January 2018 and December 2019,
yours received some of the most downloads in the 12 months
following online publication.

e Your research generated immediate impact and helped to raise the
visibility of Australian and New Zealand Journal of Obstetrics and
Gynaecology.

In recognition of your work, we’re pleased to offer you a certificate of
achievement.

Download vour

certificate
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