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From the President

Let’s put a stop to smoking in theatres

As theatre practitioners we are concerned with the health and
safety of our patients. We are also concerned with the health
and safety of our colleagues and ourselves. Everything we do is
governed by standards, guidelines and policies all aimed at
promoting high quality care delivery whilst minimising risk. So
why is it that every day theatre practitioners and patients are
put at risk from inhaling smoke plume?

There is limited published data, but it does signify that
dedicated smoke evacuation/extraction devices are effective
at reducing the levels of surgical smoke during surgical
procedures. Guidelines recommend the use of smoke
management systems and there are numerous products on
the market available to support this, yet the utilisation of such
systems is inconsistent. Some organisations have clear
policies in place and compliance is reported as being 100%.
Others have nothing or have inconsistency in utilisation
between theatres and disciplines or even teams.

There is no doubt that the plume created, when using
electrosurgery during procedures, contains over 150 different
chemicals, carcinogens, prions, bacteria, viruses and viable
cells. Unfortunately, there is insufficient data to allow
conclusions to be drawn on reported respiratory ill health
symptoms linked with surgical smoke exposure (Beswick &
Evans 2012).

Nonetheless, chronic irritation caused by surgical smoke can lead
to respiratory irritation, exacerbation of asthma, headaches,
nausea, mucous membrane irritations and skin irritations
(Eickmann et al 2011). What is lacking is definitive proof that
breathing in this noxious substance causes harm. Perhaps this is
why there is some reluctance around using containment systems.

Personally, I choose not to smoke cigarettes. So why is it that
when I am in an operating theatre where diathermy is being
used, I am sometimes forced to inhale the resultant smoke
produced. Hill et al (2012) showed that the surgical smoke
generated during plastic surgery procedures, in one day,
was equivalent to smoking 27 to 30 unfiltered cigarettes.

Smoking has been banned in enclosed public places so why
should it be permissible to inhale smoke in the work place?

Theatre practitioners are not the only ones at risk. There also is
a risk to patients. Not only can they be exposed to breathing in
the smoke but during certain laparoscopic procedures they
may absorb it into their blood stream. If allowed to accumulate,
the surgical smoke can also be a hinderance during these
procedures as it can affect the visualisation of organs and
tissues. This can be addressed by releasing the smoke through
a port into the atmosphere where guess what? We are again
exposed to breathing it in!

We have a duty of care to our patients and each other to
deliver high quality care and eliminate or reduce risk wherever
possible. AfPP member Kathie Nabbie has instigated a second
petition to mandate the use of smoke management systems
and we require 10,000 signatures before the government will
respond. At 100,000 signatures, this petition will be
considered for debate in Parliament. As I write this we have just
over 2000 signatures. I am asking you all to support this and
sign but also ask your friends, neighbours and relatives to sign
it too. We have the power to lobby for change and we owe it to
ourselves to protect our health, so let's do it.

Please sign the petition to make smoke evacuation
compulsory, visit https://petition.parliament.uk/petitions/
237619

Tracey Williams
President AfPP

Find AfPP on Facebook
www.facebook.com/safersurgeryuk

@SaferSurgeryUK
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From the Editor

How time flies

The photograph above was taken when I started my
nurse training 30 years ago this month, it also coincides
with life-changing events that forged my interest in the
perioperative environment. The day after this photo was
taken, a family member was admitted for emergency
cardiac surgery. Although traumatic at the time, this
experience fostered my interest in surgery and when I
qualified as a Registered General Nurse, I knew there
was only one speciality for me and I moved straight into
the operating theatre, fascinated by the surgeries that
could be performed and the one-to-one care I
could provide.

A few years after I qualified, I started work in an ENT
theatre and I remember feeling quite thankful that I had
undergone my tonsillectomy as a young child before I
saw how tonsils were removed. The brutality of tonsil
snares and guillotines was a complete shock – no
wonder I was in so much pain after surgery! Over the
past three decades, new, safer techniques have
emerged; however, Ulrica Nilsson and her team
compared postoperative behaviour and recovery in
children undergoing tonsillectomy and in this edition
indicate that pain in children undergoing tonsil surgery is
still poorly managed.

I remember working as a scrub nurse in obstetrics with
fondness. There is nothing more special than sharing
the birth of a baby with the new parents. It is unfortunate

that not all births go to plan. Post-partum haemorrhage
is one of the most dangerous complications following a
birth and requires emergency care by a multidisciplinary
team. In his article this month, Gareth Benson looks at
the causes, as well as surgical and pharmaceutical
management, of primary post-partum haemorrhage.

Although I regrettably never gained any experience in
cardiac surgery, I was privileged to perform some
general surgical procedures working in my last NHS role
as a Surgical Care Practitioner (SCP). Following on from
my own research in this area, Gabriel Campener
reminds us in his article that the presence of an SCP in a
surgical team significantly improves the patient
experience while providing quality care and support for
surgical trainees.

I never got the opportunity to work in neurosurgery, since
this type of surgery was usually performed in specialist
units. Consequently, many perioperative practitioners
are not exposed to all neurological conditions and the
care that is required. Whilst Evagelia Laopoulou and her
team explore nurses' knowledge on caring for patients
with neurological disease in this edition, their article
identifies the lack of knowledge that many practitioners
often have when caring for this group of patients.
Continuing the neurosurgery theme, in his 'Surgery of the
Past' series, Professor Harold Ellis, Emeritus Professor at
St Guys Hospital, London looks at the surgical
development in the treatment of trigeminal neuralgia –
one of the most painful conditions of the face.

Reflecting on my own perioperative journey as well as my
family's experiences reminds me how far surgery and
anaesthetics has come over the past three decades.
Technology has developed at a fast rate and we have
had to change to move with it. I feel honoured to have
been part of this past generation of perioperative
practitioners who have striven to advance perioperative
care. Long may it continue!

Julie Quick
Senior Lecturer

Faculty of Health, Education and Life Sciences,
Birmingham City University

Email: julie.quick@afpp.org.uk
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Book Review

It's Never Easy These Days

At a glance

Content. . .
Ease of use. . .
Value for money. . .

� Gareth Hollbrooke
Troubador, Leicester, 2015
ISBN: 9781784622275
PB, 272 pages, £9.99 (ebook available)

This comprehensive book has an original back story
about the legacy of service delivery and administrative
changes within the UK's National Health Service which
takes place over many decades.

The author starts off as a stores and supplies manager
with gradual promotion to senior administrator in an
amalgamated trust of several hospitals. The text travels
through a 40 year time span from the pre-Griffiths era,
covering NHS reorganisation, the internal market and
modernisation agenda to the current healthcare trust
organisation.

Each chapter is short with a glimpse of the complexities
within NHS management and administration in all its
dynamic and amusing forms. Chapters include: 'The Way
We Were', to 'Internal Market' and 'The Thatcher Years',
'Rent-a-Scope', 'Nurses, Neighbours, Car Parking Spaces
and Spend, Spend, Spend!'

The true stories are both charming and amusing
focusing on an ever evolving public health service and
its workforce, as well as the characters/personalities we
all work with. One of the most original quotes from the
book is: 'The NHS in many respects is a very unforgiving
organisation and due to the rapid changes from the
1990's onwards is not an easy environment to be
confident in'. How True!

This book is suitable for managers and administrators in
private and public sectors, bearing in mind that
management issues are similar the world over. An
interesting, light and amusing read.

Leontia Hoy
Course Director, BSc Hons/Graduate Diploma/Post Graduate

Diploma-Specialist, School of Nursing, Queen’s University Belfast
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News

News Update

Government pledges overhaul to mental
health and wellbeing support for NHS staff

Plans to give staff immediate access to dedicated
mental health support will be considered as part of the
upcoming workforce implementation plan.

The government is setting out new plans to provide
better mental health and wellbeing support to NHS staff.

The new support will be based on recommendations by
Health Education England (HEE) and could include:

• Post-incident support for NHS frontline staff, such as
peer group support or a more formal psychologi-
cal assessment.

• A dedicated mental health support service giving con-
fidential advice and support 24 hours a day.

• Fast-tracked mental health referrals for NHS employ-
ees if requested as a priority from either a GP or an
occupational health clinician.

• Improved rest spaces for on-call staff and trainees
during and after their shifts, providing security,
shower facilities and refreshments.

• An 'NHS workforce wellbeing guardian' in every NHS
organisation, responsible for championing mental
health and wellbeing support for staff.

HEE made the recommendations in its report on the
mental health and wellbeing of NHS staff and learners,
commissioned by the Department of Health and Social
Care last year.

The recommendations will be considered as part of
the 'workforce implementation plan', which will be
led by NHS Improvement Chair Dido Harding and
Leeds Teaching Hospitals Trust Chief Executive
Julian Hartley.

HEE spoke to staff whose wellbeing had been
affected by their experiences in the NHS workplace,
as well family members who had lost relatives
through suicide. They also visited organisations
that are already demonstrating good practice in
supporting staff mental and physical wellbeing to
understand how these initiatives could be rolled out
across the NHS.

The measures should help NHS organisations make
positive progress on sickness absence rates, staff
performance and retention.

The latest NHS staff survey showed that less than a third
of staff felt their organisation took positive action
towards improving their health and wellbeing.

For more information visit: https://www.gov.uk/
government/news/mental-health-and-wellbeing-sup
port-for-nhs-staff-government-pledges-overhaul

To download a copy of the report, go to: https://www.
hee.nhs.uk/our-work/mental-wellbeing-report

Contains public sector information licensed under the Open
Government Licence v3.0.

Before and after surgery: Dedicated care
offers patients a 'teachable moment' to
improve long term health

Exercise and nutritional support before an operation
could reduce the time patients spend recovering in
hospital after surgery, according to a new report from
the Royal College of Anaesthetists (RCoA).

Journal of Perioperative Practice
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The report, 'A teachable moment: delivering
perioperative medicine in integrated care systems',
showcases numerous innovative and award-winning
programmes in hospitals across England that
are improving patient care before, during and
after surgery.

The RCoA's report highlights how NHS England's new
integrated care systems (ICSs) can facilitate this wider
adoption of perioperative pathways of care. The range of
initiatives included in the report address a number of
the priorities of the Long Term Plan for the NHS,
including cancer recovery, cardiovascular care and
paediatric services.

The report focuses on the first-wave of ten ICSs across
England, and is timely, given that the Long Term Plan for
the NHS includes an ambition for all of England to be
covered by an ICS by April 2021.

The report looks at several initiatives at various
stages of the perioperative period, including in
preparation for surgery. One of these initiatives is
the WESFIT programme that is exploring the
benefits of exercise for patients undergoing
cancer treatment.

To download the report, visit https://www.rcoa.ac.uk/
system/files/IntegratedCareSystems2019.pdf

Hospital safety initiative wins national patient
safety award

A groundbreaking safety initiative adopted from the
airline industry and now used to protect patients

undergoing surgery at the Royal Blackburn and Burnley
General teaching hospitals has won a national award for
patient safety.

Known as 10,000 feet, the safety initiative came to UK
hospitals thanks to Junior Charge Nurse Rob Tomlinson,
who discovered how nurses in Australia were using the
phrase to reduce the risk of hospital theatre errors
caused by noise, distractions and poor communication.

And when Rob explained 10,000 feet to leading
healthcare safety experts, they decided the initiative
developed for hospitals in East Lancashire was the
worthy winner of the 'Patient Safety Award' category.

Award winner, Rob Tomlinson, said: "Having a safe
working environment is essential in an operating theatre
and the number one reason to introduce a unique
patient safety initiative called 10,000 feet. In simple
terms, it's a straightforward way to stop all unnecessary
noise in a theatre all allow all staff, including the
surgeon, to concentrate completely on their work."

"In operating theatres, noise and distraction are two
leading causes of 'Never Events' - serious incidents or
errors that can be avoided if proper safety procedures
are followed."

Using 10,000 feet means anyone working in the
operating theatre can say the phrase '10,000 Feet' at
any time before, during or after surgery, signalling to
other staff the need for a quiet environment to
concentrate totally on the task at hand.

10,000 feet comes from the airline industry where
during take-off and landing - before the aircraft passes
10,000 feet on ascent and after it has passed 10,000
feet on the approach - pilots must focus entirely on 'their
essential operational activities' and 'avoid non-essential
conversations'.

10,000 Feet innovator and Junior Charge Nurse Rob Tomlinson (right)
and Consultant Anaesthetist Dr Mike Pollard with the Patient
Safety Award
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ELHT is the first Trust in the UK to introduce 10,000 feet
with the initiative now being used by operating theatre
staff at the Royal Blackburn and Burnley General
teaching hospitals.

A spokesperson for East Lancashire Hospitals NHS Trust,
said: "Many congratulations to Rob on winning this well-
deserved award. 10,000 Feet is a simple, easy-to-
remember phrase which can help to reduce errors and
we're encouraging all our theatres to adopt 10,000 feet."

In addition to a positive thumbs-up from theatre staff at
Burnley and Blackburn hospitals, the national Care
Quality Commission recently praised Rob's initiative by
declaring '10,000 feet had strengthened safety
procedure in (hospital) theatres'.

The Topol Review: Preparing the healthcare
workforce to deliver the digital future

Commissioned by the Secretary of State for Health and
Social care and produced by Health Education England
(HEE); the Topol Review is an independent report which
looks at the influence technology will have on healthcare
and its workforce over the next two decades. The
review focuses on the impact that areas such as digital
health, genomics, robotics and artificial intelligence
will have.

The report is written by the prominent cardiologist and
digital medicine expert, Dr Eric Topol.

To download a copy of the report, visit: https://topol.hee.
nhs.uk/

For more information go to: https://topol.hee.nhs.uk/

Contains public sector information licensed under the Open
Government Licence v3.0.
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Viewpoint

A personal view of the harmful effects
of diathermy smoke

Kathy Nabbie

Keywords

Surgical plume / Surgical diathermy smoke / Theatres / Smoke evacuation / Health hazard / Risk management

For a long time, perioperative practitioners have been
exposed to diathermy plume. The hazards associated
with exposure emerged a number of years ago, however,
despite national guidelines on the safe use of diathermy,
few organisations seem to take the risks associated with
inhaling diathermy smoke seriously. This has led me to
petitioning the Government to take action to reduce the
risk to perioperative staff across the UK and I hope you
will join me in raising awareness of this issue and sign
my petition.

My story

My theatre career began in 1988 and after eight years
I started to experience coughing and wheezing on a
regular basis. Each time I had a common cold it would
lead to a chest infection and chronic bronchitis. My GP
use to say, 'Are you sure you do not smoke?' I have never
been a smoker and therefore he could not understand
why I was experiencing so many health problems
relating to my chest. Meanwhile, I continued to inhale
smoke in the operating theatre each time the diathermy
was used – oblivious to the risks.

Even though diathermy smoke was often suctioned away
to allow the consultant to have a clear field, a lot of the
smoke still managed to travel around the theatre,
through the vents and into the corridors outside. It even
found its way into the lifts. Other members of staff
reported health problems and one of my surgical
colleagues died of lung disease, he was also a
non-smoker.

In 1998, I was introduced to a smoke evacuation system
and what a revelation it was. It was a joy to see it in use
and what's more, I could breathe again. However, for
various reasons some surgeons were reluctant to use
smoke evacuation, so once again I continued to be
exposed to diathermy smoke on a regular basis.

In 2007, I changed specialty to breast oncoplastics.
I introduced smoke evacuation to both the oncoplastic
and plastic breast surgeons. They all found it beneficial,
especially one of the Professors of surgery who never

liked the smell of smoke and found that the suction
didn't really remove it from the working environment. He
became a great advocate of smoke evacuation and he
would not work in an operating theatre unless smoke
evacuation was available. Needless to say; I stayed in
this specialty, and there were no more common colds
escalating to chronic bronchitis.

That was when I realised that the cause of my symptoms
might be attributed to diathermy smoke and I began to
look at the literature on this. Studies have shown that
just one gram of ablated tissue is equivalent to smoking
six unfiltered cigarettes and the smoke emitted, just like
cigarettes, is mutagenic (Hill et al 2012). Benzene and
Toluene are known carcinogens which can cause cells to
mutate resulting in a harmful effect on the lungs, liver
and kidneys as well as impairing the immune system.
Both compounds are present in diathermy smoke.

In 2012, the British Association of Plastic Surgeons
(BAAPS) conducted studies with six human and 78
porcine tissue samples to find the total daily duration of
tissue ablated during five minutes of using monopolar
diathermy (Hill et al). This was measured and recorded
for a period of two months. On average, the results
showed that the total smoke collected daily was
equivalent to smoking 27 to 30 cigarettes.

The study also highlighted that only 66% of hospitals in
the UK had smoke evacuation units, many of which were
not utilized for each case. One likely contributing factor
is that in the past some surgeons found them too
cumbersome to use. Plus, despite the use of smoke
evacuation being a recommendation by the Health and
Safety Executive (HSE 2012), AfPP (2009) and the
Medicines and Healthcare Products Regulatory Agency
(MHRA 2015), it is not currently mandatory to use a
smoke evacuation unit within the theatre environment.
This is likely to be because there is no conclusive,
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validated evidence to support this. I spoke to the Care
Quality Commission (CQC) and the National Institute for
Health and Care Excellence (NICE) last year and
representatives from these organisations reiterated that
it is only a recommendation. This might be because
there is a lack of statistical data relating to surgical
smoke but surely if the HSE (2012) recommend avoiding
exposure to smoke of any kind we should be using
smoke evacuation systems routinely?

Sign the petition

As I now work in a 'smoke free' environment, I want my
colleagues to enjoy the same benefit. In November
2017, I approached the Minister for Health at a
conference in London where he was speaking. He was
interested in what I had to say and gave me his card so
that I could email him which I did. In December 2017, I
received a letter from him which stated that hospitals
should have risk assessments to encourage the use of a
smoke evacuation system. I was disheartened at this
response as I felt the way forward was to make it
compulsory just like the smoking ban in England. I have
decided to take this forward myself and AfPP are
supporting my petition to the British Government to
make smoke evacuation compulsory in theatres across
England and Wales. Ten thousand signatures are
needed for the government to respond.

Please sign the petition to make smoke evacuation
compulsory, visit https://petition.parliament.uk/
petitions/237619

Join in the conversation
#BanSurgicalSmoke
#BanSurgicalPlume

No competing interests declared
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Review

Primary post-partum haemorrhage –
Causation and management

Gareth Benson

Abstract

This paper looks to investigate the causes and management of haemorrhage in the post-partum patient, considering the

causes of obstetric bleeding and interventions that may be employed to arrest it.
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Introduction

Obstetric haemorrhage is the global leading cause of
mortality during childbirth accounting for between 27.1%
(Say et al 2014) and 28% (Chandraharan & Arulkumaran
2008) of perinatal maternal deaths . The most common
form of obstetric haemorrhage is known as primary post-
partum haemorrhage (PPH) and is defined by the World
Health Organisation (WHO) as 'a blood loss of 500ml or
more within 24hours after giving birth'. In some
developing countries the incidence of fatal PPH has
been reported to be as high as 1:1000 deliveries, in
developed countries with comprehensive medical
facilities such as the UK this risk is reduced to
1:100,000 (Drife 1997).

Risk factors associated with PPH and
risk reduction

The recognised risk factors for developing PPH include a
history of hypertensive disorder such as pre-eclampsia,
delivery by forceps or vacuum extraction, failure to
progress in the third stage of labour, previous PPH and
macrosomia (Sheiner et al 2005); however, PPH can
occur in women with none of these factors and
consequently clinical teams should be acutely prepared
to manage a PPH at even the most routine of deliveries.

Reducing the risk of both the occurrence and severity of
PPH can be achieved by considering its management
'before the event' and acting proactively with
preventative steps; these can include addressing
anaemia prior to delivery (Malhotra et al 2002), avoiding
routine episiotomy (Hartmann et al 2005) and most
importantly actively managing the third stage of labour.

Active management encompasses the administration of
a uterotonic drug, usually oxytocin, in the first minute
post-delivery and applying controlled cord traction; some
definitions of active management also include early
clamping and cutting of the umbilical cord and external
uterine massage following the delivery of the placenta
(Van Den Broek 2007). Prendiville et al (2000) found
that by actively managing the third stage of labour, the
incidence of PPH could be reduced by as much as 68%.

Causes

The cause of PPH is usually attributed to one, or
indeed a combination of four origins. Known by the
pneumonic '4Ts'.

Bleeding caused by poor tone manifests in the
presentation of an 'atonic uterus' a situation where the
post-delivery uterus fails to adequately contract. Tissue-
related bleeding is caused by retained products,
placental fragments or indeed a retained placenta left
behind inside the uterus. Traumatic bleeding is caused
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by tearing of the vagina or vulva during delivery and
thrombin relates to blood clotting disorders.

Tone

An atonic uterus after delivery is associated with high
rates of blood loss and is the main cause of PPH
accounting for up to 70% of cases (Anderson & Etches
2008). The natural physiological transit mechanism
linking the maternal and fetal circulation systems
involves spiral arteries passing from the uterus through
an interlacing mesh-like layer of myometrial fibrous
tissue into the placental bed. After delivery the
contraction of the uterus and connected myometrial
fibres causes occlusion of the spiral arteries and 'self
seals' the circulatory connections between the maternal
blood supply and the placental bed (Mukherjee &
Arulkumaran 2009). An atonic uterus occurs when this
natural contraction mechanism fails to initiate leaving
the connecting arteries to free flow into the uterine
cavity. At term, up to 20% of maternal cardiac output is
directed to the uteroplacental circulation equating to
approx 600ml/min, hence unaddressed, an atonic
uterus can cause rapid and fatal haemorrhage
(EL-Refaey & Rodeck 2003).

Uterotonics, uterine massage and bimanual
compression

Management of an atonic uterus may incorporate
several options to stem the bleeding. According to the
WHO recommendations, the administration of oxytocin
along with external uterine massage is the initial
treatment as soon as the diagnosis is confirmed. Other
uterotonic drugs may then be considered. Ergometrine,
oxytocin infusion, carboprost and misoprostol are all
indicated by The Royal College of Gynaecologists for use
in PPH (Mavrides et al 2016).

Should the uterus remain atonic and in a state of
haemorrhage after pharmaceutical intervention and
attempts to 'rub up' contraction then more invasive input
is required and the patient should be transferred to an
area of definitive care such as an operating theatre; to
reduce bleeding during the transition to such a facility
temporary measures to reduce blood loss can be used
and these include external pressure to cause
compression of the abdominal aorta and bimanual
uterine compression. Bimanual uterine compression is
achieved by placing a hand into the vagina in the form of
a fist and compressing the main body of the uterus,
another hand compresses the fundus of the uterus
externally through the abdominal wall, both hands are
compressed firmly and both apply a massaging motion
(Figure 1).

Intrauterine tamponade

Once it has been established that the haemorrhage
remains uncontrolled despite the administration of
oxytocin more invasive approaches are required, the first
choice and least invasive of these is the intrauterine
tamponade balloon.

The basic principle of the intrauterine tamponade
balloon is a capsule inserted inside the uterus and
inflated to fill the uterine cavity; this exerts an outward
pressure onto the uterine wall causing a tamponade
effect on the bleeding vessels. Many pre-existing
medical devices have been used to achieve this effect
including the Rusch urological balloon (Johanson et al
2001), and the Sengstaken–Blakemore double balloon
tube, primarily designed for the management of
bleeding oesophageal varices (Sengstaken & Blakemore
1950). However, the most widely used device designed
specifically and primarily for intrauterine tamponade is
the Bakri balloon (Figure 2). The Bakri balloon is
designed to take the shape of the uterus and can be
easily inserted either vaginally or abdominally through a
caesarean section incision. Its effectiveness can be
easily gauged and if necessary it can be easily removed.
The Bakri balloon can in many cases serve as a
definitive measure to stop the bleeding; however, in
more severe cases, it still serves to reduce haemorrhage
temporarily while surgical options are prepared.

Figure 1 Bimanual uterine compression. Source: Reproduced
with kind permission of Prof. B-Lynch
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Surgical control

The options for controlling PPH after attempting
intrauterine balloon tamponade are surgical. The most
invasive treatment for PPH is hysterectomy; this can
have negative physical and psychological effects on the
patient as well as the obvious effect on their long-term
reproductive capability. There are several surgical
options that although still invasive fall short of the
impact caused by hysterectomy; these include uterine
artery ligation and the use of compression sutures such
as the B-Lynch suture. The B-Lynch compression suture
utilises sustained external compression from a taut
brace suture to force uterine contraction, first described
in 1997 by Professor B-Lynch the method (illustrated in
Figure 3) is widely taught due to its simplicity to perform
with relatively little surgical expertise, its fertility
preserving quality and repeated studies showing positive

Figure 3 B-Lynch Compression Suture. Source: Reproduced with kind permission of Prof. B-Lynch

Figure 2 Bakri balloon. Source: ! 2007 Lisa Clark courtesy of
Cook Medical Inc, Reproduced with permission
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results. Should bleeding remain uncontrolled despite
fertility preserving surgical management such as
compression suturing the conclusive action to save the
patient from fatal haemorrhage is hysterectomy (Rossi
et al 2010).

Trauma

Traumatic injury is the second most common cause of
PPH after uterine atony and accounts for up to 20% of
cases (Anderson & Etches 2008). Trauma to the
perineum or lower vaginal structures following vaginal or
instrument assisted birth is not a rare event. The Royal
College of Obstetricians and Gynaecologists (2007)
suggest that traumatic injury to the vagina to some
degree may be observed in as many as 85% of vaginal
deliveries; the traumatic injury may be caused by an
unintended tear in the vaginal wall classified from first to
fourth degree (see Table 1), an episiotomy formed
surgically to create an increase in the size of the vaginal
opening or in some rarer cases by a tear to the cervix or
the upper internal aspect of the vagina.

Perineal tear

Management of all degrees of tear is usually surgical in
nature requiring suturing of the affected area, first and
second degree tears require suturing under direct vision,
of the skin, mucosa and if applicable underlying muscle
bed; generally using continuous sutures with an
absorbable suture material. A per rectal examination
should be performed following first and second degree
repairs to confirm the exclusion of anorectal mucosa in
the suturing. Third and fourth degree tears involving the
anal sphincters and anorectal mucosa, respectively, may
bleed profusely; repair can be complex and should be
sutured under senior clinician supervision. The use of
urethral catheterisation and vaginal packing may be
necessary to facilitate repair of third and fourth degree
tears (Chandraharan & Arulkumaran 2008).

Episiotomy

An episiotomy is an intentional incision made at the
opening of the vagina to help facilitate the passage of a
baby through the vaginal opening. There is conflicting
evidence on the benefit of routine episiotomy in
avoidance of vaginal tearing; however, there is a

recommendation by the Royal college of Obstetricians
and Gynaecologists (2007) that in the case of vaginal
instrumental delivery an episiotomy at 45�–60� of the
midline appears to have some merit. During birth an
unintended extension of the precut episiotomy can occur
causing potential damage to surrounding perineal tissue
and increased bleeding, episiotomy is not without risk
and some studies suggest a five-fold increase in the
likelihood of PPH in patients with episiotomy (Coombs et
al 1991).

Cervical/upper apex tear

Tears in the upper apex of the vagina, surrounding the
cervix, although relatively rare, are notoriously difficult to
repair due to restricted visualisation and access. The
proximity to other organs such as the bladder and
urethra is also a consideration which makes it necessary
to be performed by a senior clinician; these tears can
also bleed profusely again hindering visualisation of the
wound. Cervical tears above 2cm diameter or that bleed
actively (regardless of size) should be addressed using
figure of eight sutures along with speculum and round
forceps; the procedure will require an operating theatre
(Chandraharan & Arulkumaran 2008).

Uterine damage

Both uterine rupture and uterine inversion are serious
and potentially life-threatening complications, which can
cause PPH. Uterine rupture during late pregnancy and
labour is a rare but not insignificant risk; it is usually
associated with a scarred uterus and occurs in around
0.7% of vaginal births in women with a history of
caesarean section (Guise et al 2004). Uterine rupture
may present with symptoms of fetal bradycardia, heavy
vaginal bleeding and maternal circulatory collapse; the
management involves expedient maternal resuscitation
and surgical repair of the rupture or hysterectomy.
Uterine inversion occurs when the placenta fails to
separate from the internal uterine wall, as the placenta
is delivered it pulls on the inside surface of the uterus
turning it inside out. Poor management of the third stage
of labour, including excessive cord traction is thought to
increase the risk of uterine inversion although it is still a
rare complication of childbirth. The inverted uterus can
often be reinserted manually using the Johnson method,
in which it is directed slowly with sustained pressure

Table 1 Degrees of perineal tear

First-degree tear Injury to perineal skin and/or vaginal mucosa

Second-degree tear Injury to perineum involving perineal muscles but not involving the anal sphincter

Third-degree tear Injury to perineum involving the anal sphincter complex

Grade 3a Less than 50% of external anal sphincter thickness torn

Grade 3b More than 50% of external anal sphincter thickness torn

Grade 3c Both external anal sphincter and internal anal sphincter torn

Fourth-degree tear Injury to perineum involving the anal sphincter complex (external anal sphincter,

internal anal sphincter) and anorectal mucosa
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upwards towards the umbilicus. Other options include
laparotomy to retrieve the uterus internally; should all
options fail, decisive management is hysterectomy.

Tissue

Haemorrhage relating to 'tissue' is associated with
complications of the placenta; these include placenta
accreta, placenta praevia and retained placenta.

Placenta accreta

Placenta accreta occurs when there is an abnormal
attachment of the placenta to the uterine wall leading to
the placenta indwelling into the uterus; the condition is
generally picked up at prenatal scanning and may
require an elective caesarean section with a possible
hysterectomy. In the case of an unexpected placenta
accreta heavy bleeding may be noted during delivery of
the placenta with a need for maternal fluid resuscitation
and potentially hysterectomy. It is a relatively rare
occurrence with an incidence described in some studies
as low as 0.04% of births (Eshkoli et al 2013).

Placenta praevia

Placenta praevia is a complication associated with a
placenta that attaches low down in the uterus thus
occluding the cervical opening. The symptoms of bright
vaginal bleeding are generally seen several weeks
before delivery and so is rarely a post-partum problem,
an elective caesarean section may be required. With
partial occlusions a vaginal delivery may still be
possible, the increased chance of bleeding needs to be
considered and adequate blood transfusions available
to explore this option. Placenta praevia is relatively rare
and has a reported incidence of 0.4–0.5% of
pregnancies (Faiz & Ananth 2003).

Retained placenta

Under normal circumstances, aided by uterine
contraction the intact placenta generally separates from
the uterine wall within the first 10min after birth; in
cases where this separation is delayed there is a greater
amount of expected blood loss. Should this separation
not occur naturally, or indeed only separate partially,
leaving fragments of placenta attached to the uterus
wall, the effect is likely to be incomplete contraction of
the uterus and consequently increased bleeding.
Options for management include administration of
oxytocin and manual removal for a retained placenta;
manual or surgical removal of any retained fragments of
placenta may be indicated if uterine contraction is
impeded. A retained placenta has been shown to be
prevalent in approximately 3% of vaginal births in the UK
but has a very low mortality rate with only a single death
attributed to PPH caused by a retained placenta in the
UK between 1969 and 2005 (Weeks 2008).

Thrombin

Disorders of coagulation, although rare as a primary
cause of PPH can contribute to an increase in severity of
existing haemorrhage. These conditions include
haemophilia, HELLP Syndrome (haemolysis, elevated
liver enzyme levels and low platelets) and notably Von
Willebrand disease. Expectant mothers with a known
coagulation disorder should be closely monitored with
clotting factor testing carried out during the third
trimester of pregnancy. Delivery should take place in a
medical facility with access to multi-specialty care
including haematology, anaesthetics, obstetrics and
paediatrics. PPH is significantly more prevalent in
women with coagulation disorders and their birth plan
should include planning for the possibility of activating a
massive haemorrhage protocol.

Although a coagulation disorder is not a strict indication
for elective caesarean section, a vaginal birth should
ideally be as non-traumatic as possible with vacuum
extraction or the use of obstetric forceps avoided.
Women with a known or suspected coagulation disorder
are at higher risk of complication and should have
ongoing contact with consultants from a
multidisciplinary team at every stage of pregnancy and
post-delivery.

Conclusion

PPH remains a significant complication of childbirth,
anticipation of the potential for it to occur in even the
most routine of deliveries is paramount and having a
predecided plan B and C is a pragmatic approach.
Maternal fluid resuscitation is required for sustained
PPH regardless of the cause; this may involve activation
of a major haemorrhage protocol and may require early
specialist assistance. Hysterectomy is often the
definitive treatment; however, several fertility preserving
methods of haemorrhage control such as the Bakri
balloon and the B-Lynch compression suture provide an
option for patients who desire further pregnancy. Pre-
planned whole team-based simulation training can
address the human factors elements involved in PPH
management and can be of great use to improving the
efficiency of clinical teams when faced with an
emergency situation (Drife 1997). Forethought and
careful preparation are key to delivering the highest
possible level of care to the patient experiencing PPH.
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Clinical Feature

The presence of a Surgical Care
Practitioner in the perioperative team
is of benefit both to the patient and the
consultant-led extended surgical team

Gabriel Rene M. Campaner

Abstract

Non-medically qualified professionals have progressively advanced and developed in line with the country’s constantly

evolving health care system. Recently, increasing hospital activity, underfunding in health care and a falling number of

doctors have left the NHS perpetually underdoctored, underfunded and overstretched. As the current health care

climate demands these 'non-doctors’ to demonstrate competent knowledge and skill in providing safe and effective care,

this paper discusses limitations, the scope of practice as well as the benefits the Surgical Care Practitioner provides to

the modern extended surgical team, and most importantly – the patients under their care.
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The National Health Service (NHS) is regarded as the
best health care service provider among developed
countries ranking first in overall health care quality,
efficiency and accessibility (Davis et al 2014). Over the
years, however, there has been growing concern
regarding its ability to maintain its class leading quality
against the current health care climate. Increase in
hospital activity (Buchan et al 2016), underfunding in
health care (Dunn et al 2016), a nationwide shortfall in
doctors (Maybury 2014) and the economic uncertainty
resulting from the aftermath of the United Kingdom
European Union membership referendum (McKee 2016)
has left the NHS perpetually 'underdoctored,
underfunded, and overstretched' (RCP 2016). For quality
care to be continually accessible to all, the emphasis on
the development of extended roles such as Surgical Care
Practitioners (SCPs) has become increasingly more
relevant in the modern surgical team (Abraham
et al 2016).

Non-medically qualified professionals have helped
enhance care amidst the country's constantly evolving
health system and challenging workforce for the past 25
years. The SCP role has progressed largely since the first
curriculum standard was published in 2006 (Abraham et
al 2016). More recently, the NHS Five Year Forward View

supports the development of new roles and provides a
strategic framework by extending the workforce as an
effort to improve care delivery (England NHS 2014). As
innovations in practice must be grounded in well-
founded underpinning, the Royal College of Surgeons
(2014) strengthens the relevance of the role by
developing the curriculum framework as a structure for
training SCPs to implement surgical interventions and
perform significant roles in the patients' journey, while
under the supervision of a consultant surgeon.
Furthermore, by approving a revised prospectus and
providing clinically robust criteria, past concerns about
the non-medically qualified practitioner's lack of
regulation and approved quality standards are
addressed (RCS 2014).

The current health care climate demands that
practitioners are aware of their legal and ethical
responsibilities and are able to demonstrate the

Basildon and Thurrock University Hospital, NHS Foundation Trust,

Basildon, UK

Corresponding author:

Gabriel R Campaner, BSN, RGN, 171 Jack Clow Road, London E15 3AR,

UK.

Email: gabcampaner@gmail.com

Journal of Perioperative Practice

2019, Vol. 29(4) 81–86

! The Author(s) 2019

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/1750458918764520

journals.sagepub.com/home/ppj

http://orcid.org/0000-0002-6248-275X
mailto:gabcampaner@gmail.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/1750458918764520
journals.sagepub.com/home/ppj


necessary knowledge and skills to enable them to
provide safe and effective surgical assistance.

The relationship between law and ethics while some
consider to be closely related can be abstruse (Miola
2007). One must understand how the minimally
acceptable standards set by law and the ideal way for a
person to behave (ethics) underpin the actions of health
care professionals in an increasingly litigious society
(Herring 2016). The NHS Litigation Authority reported
10,965 new clinical negligence cases in 2015/16,
spending £950.4 million for damages paid to patients;
an increase of 23% from the previous year (NHLA 2016).
As SCPs perform roles that are historically implemented
by medically qualified members of the team, boundaries
can become at times ambiguous, hence, exposing the
practitioner to a myriad of professional and legal
liabilities (Nicholas 2010).

Unsurprisingly, the law does not provide any latitude
when assessing liability as a trainee (Nettleship v
Weston 1971). SCPs undergo a two-year intensive
Masters' level training programme, which underpins the
theoretical and practical applications of the role.
However, a learner's incompetent best as demonstrated
in the precedent of Wilsher v Essex Area Health Authority
(1998) bears no justification in the crucible of law.
Moreover, the insight to discern the need for referral as a
trainee is of paramount importance (Gouldsmith v Mid-
Staffordshire General Hospital 2007). While Newey et al
(2006) suggest that SCPs demonstrate this pertinent
skill, practitioners performing extended roles must
conscientiously work within the bounds of their
competence and distinguish when to refuse or escalate
as appropriate (HCPC 2016, NMC 2015).

The case of Donoghue v Stevenson (1932) established
an essential legal precedent that was to be the
foundation of negligence law. Duty of care according to
Herring (2016) is owed to anyone whom one may
reasonably foreseeably injure. In the performance of
their role, health care professionals legally and
professionally owe a duty of care to all patients charged
under their care (Pirie 2012). Standard is yet another
central concept of tort law that is rigorously assessed.
The landmark case of Bolam v Friern (1957) institutes
the Bolam test as a method of determining negligence.
Although the law does not specify who can perform a
particular act, it however insists that there be an
established standard. Hence, if a SCP performs this role,
they must possess the knowledge, skills and
competence to provide care equivalent to that of a
medically qualified practitioner (Cox 2010,
Dimond 2015).

Nevertheless, a criticism found in the Bolam test is its
dependence on the standards bequeathed by
distinguished 'peers' rather than standard set by law
(Samanta & Samanta 2003). The case of Bolitho v City

and Hackney Health Authority (1997) transformed tort
law by implying that not only should there be a
recognised standard, but logic and analysis must be
employed in the scrutiny of the act in question. The
paradigm shift provided an impartial perspective to the
otherwise subjective inclination of the Bolam test
(Samanta & Samanta 2003). Likewise, the decisions of
Chester v Afshar (2004) and Montgomery v Lanarkshire
Health Board (2015) challenge the Bolam test by
including material risk and reasonable alternative
modalities in the process of informed consent.

Ethical dilemmas are commonly encountered by health
care providers in the work place (Kopala & Burkhart
2005). Shortage in the workforce is believed to create
dilemmas for staff where the provision of care is
balanced against scarcity of resources and maintaining
safety (Erlen 2004). Both the NMC and HCPC maintain a
framework to guide ethical decision making in the
clinical environment (HCPC 2016, NMC 2015). However,
it is imperative for extended surgical roles to address the
general ethical principles of medical ethics to guide
decisions not inherent in their native regulatory body. As
ethics being the application of ethical reasoning to
decision making, the main theories of consequentialism
(based on consequence) and deontology (based on the
act itself) have significantly divided the approach to
bioethical inquiry (Herring 2016). Virtue ethics places
emphasis on the virtues and moral character of the
individual as epitomised in the NMC guidance on good
health and good moral character (NMC 2015).

The introduction of the SCP into the extended surgical
team has been extensively critiqued and debated since
its inception. Job titles and qualifications have been
argued to cause confusion to both patients and medical
practitioners (Cheang et al 2009), consequently raising
concerns in areas pertaining to consent (Abood 2005).
Bruce et al (2006) suggest offering patients the option
of being treated by a medically qualified practitioner, as
some patients have been shown to prefer doctors to
SCPs (Cheang et al 2009). A view debunked by a four-
year study by Martin et al (2007) suggesting that 100%
of the patients in their study were satisfied with the care
they received, 98% of which were happy to have a SCP
involved in their care. It is incumbent upon SCPs
therefore to identify their roles to provide full autonomy
to the patient's preferred course of treatment. Abraham
(2013) believes that less opposition exists when roles
are professionally identified and are clearly stated.

Abood (2005) argues that extended roles threaten the
autonomous nature of doctors and may incur
uncertainty regarding their place in health care. The
perceived lack of role clarity contributes to the negative
connotations of SCPs in clinical practice (Gray et al
2010). A multicentre study by Palan et al (2009)
revealed that cemented hip arthroplasty mean operating
time was reduced by up to 28min with a SCP as first
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assistant compared to surgical trainees assisting in the
same procedure. Moreover, Tingle et al (2016) in a five-
year multicentre study corroborates this and further
established that following a sharp learning curve, a SCP
following rigorous in house training demonstrated
significantly lower hip aspiration failure rates compared
medical practitioners across three trusts. These studies
highlight the SCP's ability to provide safe and effective
autonomous practice, as well as contributing to overall
theatre efficiency subsequently decreasing
complications of prolonged surgery such as venous
thromboembolism and surgical site infections (Kim et al
2015, Zhang et al 2015). Furthermore, Quick (2013)
believes that the holistic and continuous approach to
health care provided by non-medical practitioners
significantly improves patient experience and
satisfaction while providing the same quality of care
provided by medical practitioners (Abraham 2013,
Kumar et al 2013).

The Royal College of Surgeons (2014) specifies that
junior doctor training will not be compromised by the
introduction of SCPs. Non-medical practitioners in the
extended surgical team have been organised to support
surgical training; nonetheless, many claim they dilute
the already diminished surgical training opportunities
available to junior doctors (Scholfield 2016). Similarly,
Bruce et al (2006) also claim that consultant-led
learning will be greatly reduced if they are to be
responsible for the training and supervision of SCPs in
their team. However, Williams (2016) argues that
qualified SCPs support junior surgical training and
development by acting as first assistants, SCPs provide
trainees with a transition to independent proximally
supervised operating, thus enhancing training
experience while maintaining patient safety (Jones
Arshad & Nolan 2012). A view shared by Quick (2013)
who adds that SCPs facilitate training by coaching junior
trainees basic skills in the intraoperative setting.
Furthermore, Peckham-Cooper et al (2016) conclude
that SCPs are a valuable addition to the workforce with a
significant potential to enhance surgical training.

Non-medically qualified practitioners regularly traverse
boundaries that separate them from medically qualified
members of the team, as such; their culpability
transcends their qualification (Dimond 2015).
Accountability is being answerable to one's own
decisions (RCN 2008). It can be considered a framework
of encompassing professional, legal, ethical and
employment accountability (Caulfield 2005).
Practitioners performing extended roles must act within
the limits of their competence and boundaries of their
practice (NMC 2015). As SCPs have yet to come under
the umbrella of a role relevant governing body, they
remain under their native regulatory authorities. The
professional bodies (NMC and HCPC) stand to protect
the public from potentially harmful outcomes by

establishing regulations and providing guidance for
practice (Griffith & Tengnah 2017).

Earlier permutations of the SCP role were predominantly
unstandardised and locally based. Hence, transferability
and sustainability of practice was not feasible to other
trusts (Armitage 2006). The Royal College of Surgeons
co-authored the early curriculum framework as an effort
to establish an effective educational pathway for training
and maintain a high standard of care (DH 2006). The
Perioperative Care Collaborative (2012) subsequently
released a position statement to specify qualified
assistance by registered health care professionals and
sought to demarcate the roles and responsibilities of
each level of assistance. This established the clinical
interventional roles that are expected of the SCP and
served to clarifying confusions pertaining the scope and
delimitations of non-medically qualified practitioners
(Quick & Hall 2014). Furthermore, the recent ratification
of the new SCP curriculum framework by the Royal
College of Surgeons (2014) identified specific roles and
responsibilities expected of the SCP to serve as the
foundation for further training in the Master's level
of education.

Practitioners owe a duty of care to themselves in the
same way they do for the patients under their care.
Accountability to one's self is a hallmark of professional
competence and is fundamental to safe and effective
practice (Dimond 2015). The regulatory bodies
governing nurses and ODPs share a common standard
which demands practitioners to possess competent
knowledge and relevant skills in order to deliver a high
standard of care at all times (HCPC 2016, NMC 2015).
Moreover, as an addition to the standards imposed for
advanced non-medical roles, the AfPP (2013) initiated a
voluntary code of professional conduct for perioperative
practitioners encompassing aspects of practice that may
not be covered by their native regulatory body.

SCPs are expected to maintain active membership with
their professional governing authorities (RCS 2014).
Failing to do so exposes the practitioner to a significant
risk of liability (Dimond 2015). In the same way, all
registered professionals are expected to take part in
appropriate learning and clinical activities to maintain
knowledge and skills throughout their working life (HCPC
2016, NMC 2015). As a member of the extended
surgical team, SCPs work under the supervision of the
operating surgeon (RCS 2014). To provide safe and
effective care, it is the responsibility of the delegating
medical practitioner to ensure requisite competence
and skill is evident before designation of activities (GMC
2013). However, the accountability remains on the
individual practitioner's level of skill, knowledge and
competence for safe practice (Dimond 2015).

In keeping with acquiring the competence and skill
expected of a medically qualified practitioner, the SCP
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must embody an approach to patient care much like
their medical counterparts. Among others, knowledge
and understanding of anatomy and physiology
underpins the Royal College of Surgeons (2014)
curriculum framework for SCPs.

The study of human anatomy and physiology is
considered to be one of the fundamental pillars of
medical training (McLachlan & Patten 2006). It has
been argued that by learning the body's form and
function, practitioners are immersed in a fundamental
knowledge that permeates most of clinical practice and
informs decision making (White & Sykes 2012).
Mompeo and Perez (2003) believe that a practitioner's
awareness of normal and altered physiology supports
symptom evaluation, physical examination, as well as
interpretation of diagnostic scans and radiographs.
Similarly, a firm grounding in anatomy and physiology
allows for a more fluid language exchange between
medically qualified colleagues and can further be
utilised by the SCP to be an advocate on the patient's
behalf (McColl et al 2012).

In the operating theatre, by considering anatomical
landmarks and knowledge of physiology, appropriate
positioning can be implemented to aid optimum surgical
site exposure, preventing falls, nerve damage and
hypothermia (Servant et al 2009). Similarly, this
knowledge combined with the application of
preoperative skills such as correct shaving and
decontamination is vital to the SCP practice and is an
important component in preventing surgical site
infections (Rothrock & Seifert 2009). Moreover, during
the draping process, the SCP's understanding of
airway, breathing and circulatory management will aid
suitable access for the anaesthetic team (Servant et al
2009). Flin et al (2015) believe assisting is not just
providing extra hands, but is as well both a science and
an art. Rothrock and Seifert (2009) assert that the SCP's
skilled anticipation of the surgeon's next moves
develops a collaboration of manoeuvres that lead to a
graceful and synchronised procedure. Furthermore,
since assisting not only entails retracting tissues for an
enhanced field of vision, the SCP's skill in managing
bleeding with suction, the use of swabs, and diathermy
is vital in the perioperative stage (Rothrock &
Seifert 2009).

The application of a knot deprived of the appreciation for
anatomy and physiology can potentially lead to
disastrous outcomes (Johnson & Stulting 2007). Kirk
(2010) suggests that skilled retraction and handling of
the operative site demands an intimate understanding
of the structures and functions in underlying tissues and
is essential for safe and effective practice (Rothrock &
Seifert 2009). William Halstead's principles are
considered the gold standard for tissue handling in
surgery. As cited by Zeltzman (2012), his emphasis on
aseptic technique, meticulous tissue handling, careful

haemostasis and accurate skin apposition is of
paramount importance. Practitioners are expected to
observe and encourage aseptic technique in the
foundation of infection control. Thus, familiarity with
disease aetiology and principles of antibiotic prophylaxis
to prevent occurrence of iatrogenic and surgical site
infections is an important function of the SCP. Similarly,
appropriate evidence-based practices such as surgical
handwashing and aseptic technique can reduce risks of
surgical site infections. Moreover, during the application
of wound closure and dressing, the knowledge and
understanding of the skin and wound healing is
essential to achieving a robust wound closure free of
infection and dehiscence while healing with an
acceptable scar (Rothrock 1999). Furthermore, as
operations can be a traumatic and stressful experience,
a SCP's holistic and continuous approach to care allows
them to become their advocates not only while they are
conscious and coherent, but more importantly when
they are most vulnerable while under anaesthetic
(Cornwell et al 2012). The SCP's informed knowledge of
anatomy and physiology constitutes the foundation of
each phase of surgical practice from preoperative
examination to postoperative follow-up.

Over the years, the survival of the NHS has largely
depended on its ability to adapt with socio-economic
and political pressures. Significant efforts to modernise
the NHS have led to the growth of roles for the non-
medical members of the health care team. Although the
SCP role is yet to be unreservedly accepted, their
positive impact to the country's allegedly underdoctored,
underfunded and overstretched health care system is
irrefutable. By understanding the legal and ethical
issues surrounding the role, accepting professional
accountability and acquiring a firm grounding in
anatomy and physiology, the SCP will progressively be of
benefit to the modern extended surgical team and
ultimately find its place in the world class health care
system that is the NHS.
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Abstract

This study investigated the level of nurses’ knowledge regarding the perioperative care of neurological patients. An

author-developed questionnaire of 20 items was used in a sample of 94 hospital nurses serving in the neurology, surgery

and anesthesiology departments and the intensive care unit. The average percentage of participants with correct

answers was 49.2%. The mean value of participants’ score was 9.8 �3.4. Preexisting experience in the care of cases with

multiple sclerosis and Parkinson’s disease was positively related to the level of knowledge (p¼ 0.001 and 0.014

respectively). The ascertained level of nurses’ knowledge regarding the perioperative care of neurological patients was

moderate, questioning their adequacy to handle such cases. Previous experience in the care of particular diseases had

significantly positive impact on knowledge, suggesting potential improvement strategies through targeted education and

specialization of nurses. In conclusion, nurse’s knowledge regarding perioperative care of neurological patients was

insufficient, requiring appropriate improvement interventions.
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Introduction

Neurological diseases are generally common, with a
lifetime prevalence of 6% in the general population, and
higher among the elderly for some particular disorders
(Alzheimer's, Parkinson's, stroke, epilepsy). Surgery in
neurological patients, either related to the disease or
(more frequently) to non-neurological causes
(orthopedic, urologic, cardiovascular etc) represents a

clinical challenge. It requires the management of several
medical issues:

• Selection of the optimal surgical and anesthetic
method

• Stabilization of neurological disease
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• Consideration and handling of the existing sensory,
motor and mental deficits

• Identification of modifiable risk factors
• Appropriate regulation of neurological treatment (with

prevention of potential adverse effects and interac-
tions) and

• Diminution, recognition and care of complications
(Lieb & Selim 2008, Probasco et al 2013, Fagerlund
et al 2013, Hudson & Greene 2015).

The level of nurses' knowledge on this issue may have
considerable effect on their clinical adequacy and
therefore warrants thorough investigation.

Background

A variety of factors may hamper the perioperative
management of neurological patients, increasing
perioperative risk and complications, delaying the
recovery and extending hospitalization. These
factors are:

• multisystem disease pathology (not rarely with
serious cardiopulmonary manifestations) (Lieb &
Selim 2008, Turakhia et al 2013)

• treatment side-effects and interactions with anes-
thetic and other perioperative medications (Lieb &
Selim 2008, Blichfeldt-Lauridsen & Hansen 2012,
Probasco et al 2013, Makris et al 2014, Katus &
Shtilbans 2014)

• susceptibility to particular anesthetic techniques and
drugs (Lieb & Selim 2008, Blichfeldt-Lauridsen &
Hansen 2012, Probasco et al 2013) or to surgical
stress (Lieb & Selim 2008, Probasco et al 2013) and

• presence of motor, sensory and cognitive deficits
(Schneider 2005, Williams 2009, Probasco et al
2013, Makris et al 2014, Katus & Shtilbans 2014).

The nurse, as an integral member of the
multidisciplinary team managing the patient and
standing on the front line of this process, should be fully
aware of the above factors to fulfill his/her tasks (pre,
intra and postoperatively).

Literature review

Nonetheless, clear, detailed and comprehensive
guidelines about perioperative nursing care of
neurological patients are scarce, while the existing
relevant articles are largely focused on perianesthetic
management of particular disorders (Schneider 2005,
Williams 2009) or to specific treatment issues
(Fagerlund et al 2013). In parallel, data in the literature
about the knowledge of nurses on the issue are rare and
limited to particular aspects of the topic eg
anti-Parkinson's medications (Swarztrauber & Graf
2007) or delirium (Christensen 2014, Korkmaz et al
2015), or to indirect approaches (through the
perspective of patients and their relatives) (Anderson &

Fagerlund 2013). This study was an attempt to obtain
further and broader information about this specific and
clinically important theme.

Methods

A quantitative survey was conducted, using a specifically
developed (by the authors) questionnaire.

Sample

The study population was a purposive (non probability)
sample, including 135 nurses from three tertiary
institutions (one state and two teaching hospitals) in
Attiki (see Table 1). Certified registered nurses employed
at the surgery neurology, anesthesiology wards and
intensive care units (ICU), were considered eligible for
this study. The instrument was delivered to all nurses
meeting the above criteria and the overall response rate
was 70% (94/135).

Structure and content of the questionnaire. The
instrument consisted of two distinct parts:

• The 'informative' part included nine questions
regarding the demographic characteristics of the
participants

• The 'knowledge' part included 20 questions assess-
ing the level of knowledge on the issue.

The knowledge part was subdivided into two sections
and included seven questions focusing on the
preoperative care and main clinical manifestations of
neurological diseases and 13 questions about
postoperative complications, problems
and management.

In more detail, there were seven questions about
Parkinson's disease, four about multiple sclerosis (MS),
two about myasthenia gravis, two about stroke, two
about Alzheimer's, one about epilepsy and two questions
about perioperative risks and management of
neurological patients. This distribution was preferentially
oriented to particular diseases (eg Parkinson's, MS)
frequently exhibiting various complex and serious
perioperative problems, requiring nurses' specific
knowledge for their prevention, recognition
and management.

The selected items pertained to neurological symptoms,
pharmacological treatment (modification, side-effects,
interactions), postoperative complications and handling
of specific issues. Questions were constructed in the
form of a statement and participants were requested to
respond by choosing between the following answers: 'I
agree', 'I disagree', 'I don't know'. Each correct answer
received one point and consequently the potential score
for each participant varied between 0 and 20.
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The knowledge part of the instrument was based on
relevant literature, including systematic and other
reviews (Lieb & Selim 2008, Blichfeldt-Lauridsen &
Hansen 2012, Macellari et al 2012, Probasco et al
2013, Makris et al 2014, Katus & Shtilbans 2014)
specific educational courses (Schneider 2005), and
original articles (Williams 2009, Hu et al 2012, Chang et
al 2012, Anderson & Fagerlund 2013). Although the
structure of questionnaires of other relevant studies
investigating certain parts of the topic was generally
taken into account (Swarztrauber & Graf 2007, Korkmaz
et al 2015), the current instrument was substantially
different in terms of number, form and content of the
included items.

Content validity

The questionnaire was reviewed by a panel of experts
(professors of neurology, academic nurses and nurses
specialized in neurology) and revised according to their
remarks and suggestions. The final form of the
instrument was developed following a pilot study, which
was conducted in a selected sample of 50 nurses and
physicians to test the fitness and functional efficiency of
the items as knowledge indicators.

Statistical analysis

The collected data were analyzed using the IBM SPSS
20.0 program. Cronbach's alpha coefficient was used to
examine the internal reliability of the items giving a
relatively satisfactory result (0.719) which was also
supported by the values of the Gutman split-half and
Spearman-Brown coefficients, testing the internal split-
half reliability of the items (0.676 for both).

Data were presented as numbers and percentages
(n, %). The overall level of knowledge was expressed
in the following forms:

• The average score (mean value� standard deviation
of the scores of the 94 participants) and

• The average percentage (mean value of the
percentages of correct answers).

The data are summarized in Table 2.

Correlations of participants' characteristics with the
average score or with the answers to particular
questions were examined using t-test (to compare mean
values), Kruscal-Wallis and Mann-Whitney U test
(to compare mean-ranks) and x2 (for comparison of
frequencies). P values �0.05 were considered as
statistically significant.

Ethical considerations

The study was approved by the ethical committees and
the scientific boards of the hospitals where the research
was conducted. It was also approved by the committee
of the postgraduate course Neurological Diseases of the
Nursing Department of Technological Educational
Institute of Athens. All participants were fully informed
about the objective and the details of the questionnaire.
Participation was totally voluntary and anonymous.
Collected data remained strictly confidential.

Results

The majority of the participants were females (83%),
between 20 and 40 years old (62.6%) and with more

Table 1 Demographic and other descriptive characteristics of the participants

Characteristic n¼94 %

Gender Male 16 17.0

Female 78 83.0

Age 21–40 years 59 62,8

>40 years 35 37,3

Hospital Aiginiteio 22 23.4

Attiko 45 47.9

NIMITS 27 28.7

Present department Neurology 29 30.9

Surgery 23 24.5

Anesthesiology 42 44.7

Years of work 0–20 71 75,6

>20 23 24.5

Years of work in the present post 0–5 38 40.4

6–20 45 47.9

>20 11 11.7

Previous experience in handling neurological diseases Multiple sclerosis 42 44.7

Parkinson 69 73.4

Alzheimer 64 68.1

Myasthenia gravis 56 59.6

Epilepsy 71 75.5

Stroke 87 92.6
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than 5 years in the present post (� 60%). The most
frequently reported department of employment was
anesthesiology or ICU (44.7%). Finally, the reported
preexisting experience in handling particular
neurological diseases was varying between 44.7% for
MS and 92.6% for stroke (see Table 1).

The average score of knowledge (obtained by the
individual scores of the 94 participants) was 9.8 �3.4
(mean value �SD), ranging between 2 and 16, with
median value¼10. Alternatively, the average percentage
of knowledge (ie the mean value of the percentages of
participants with correct answers) was 49.2%. As
indicated in Table 2, percentages varied widely (1-99%)
depending on the particular question. For example, only
1% of the nurses were aware of the appropriate
postoperative handling of neurological patients with
epidural analgesia, whereas almost all (99%)
participants knew certain categories of Parkinson's
symptoms. In general, results for the questions related
to preoperative management and clinical manifestations
were better than those for questions pertaining to

postoperative complications and management (average
percentages: 60.5% and 43.1%, respectively).

Investigation of associations between knowledge level
and nurses' characteristics (hospital, department etc)
revealed that only the previous experience in the care of
MS and Parkinson cases was positively related to
knowledge. Nurses with such experience attained
significantly better results (p¼0.009 and 0.014
respectively, Table 3).

Analysis by individual item highlighted eight questions
with significant variations of the percentages of correct
answers according to particular characteristics, most
commonly the department (Table 4). Thematically, these
items were about Parkinson's (questions 4, 13, 16), MS
(questions 8, 9 11) and myasthenia gravis (questions 3,
6). A relative pertinence was observed (although
inconsistently) between item content and the
particularly prevailing (in knowledge) department. For
example, nurses from surgery were more aware of the
increased postoperative risk of deep vein thrombosis in

Table 2 Knowledge regarding perioperative care of neurological patients

Questions

Correct answers

n/% *

1 Patients with Parkinson’s may have motor, psychiatric and urinary dysfunction symptoms (True) 93=98.9
2 Patients with Alzheimer’s may experience serious respiratory failure and inability to communicate

(False)

18/19.1

3 Patients with myasthenia gravis may develop muscular weakness and respiratory failure (True) 85/90.4

4 Patients with Parkinson’s require higher doses of anti-Parkinson’s regimens before surgery (False) 27/28.7

5 In patients with a history of stroke, warfarin therapy should be discontinued before surgery and

replaced by low molecular weight heparin (bridging therapy) (True)

71/75.5

6 In some cases, there is need for plasmapheresis or administration of immunoglobulin in patients with

myasthenia gravis before surgery (True)

36/38.3

7 In epileptic patients, medications should be interrupted the day before surgery (False) 68/72.3

8 Patients with multiple sclerosis are at increased risk of postoperative vein thrombosis due to motor

defects (True)

28/29.8

9 The risk of postoperative wound disruption is increased in patients with multiple sclerosis treated with

corticosteroids (True)

43/45.7

10 Administration of immunosuppressants in patients with multiple sclerosis increases the risk of post-

operative confusion(True)

25/26.6

11 Patients with multiple sclerosis are prone to postoperative urinary dysfunction (True) 50/53.2

12 Postoperative worsening of Parkinson’s symptoms could be caused by the administration of some anti-

emetic or neuroleptic agents (True)

58/61.7

13 Parkinson’s patients are at increased risk of postoperative heart failure (False) 30/31.9

14 The risk of postoperative confusion and hallucinations is elevated in Parkinson’s patients (True) 69/73.4

15 The risk of postoperative dysphagia is increased in Parkinson’s patients (True) 46/48.9

16 Serious or lethal postoperative complications could be caused in Parkinson’s patients due to the

interaction of the MAO inhibitor selegiline with the opioid meperidine (True)

21/22.3

17 Dyskinesiain Parkinson’s and Alzheimer’s patients may seemingly improve after surgery (False) 13/13.8

18 Patients with recent history of stroke may have greater difficulty to perform deep breathing exercises

after surgery (True)

66/70.2

19 Interactions of neurological medications with antibiotics, analgesics, anti-inflammatory drugs and anti-

coagulants may worsen neurological symptoms and/or cause serious or lethal complications (True)

77/81.9

20 Neurological patients with pre-existing motor defects and receiving postoperative self-regulated epi-

dural analgesia, should be checked (for motor status) every 3-4 hours to prevent high administration

rate (False)

1/1.1

*n/% number/percentage of participants with correct answers per question (overall n¼ 94).
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MS (question 8), anesthesia/ICU nurses answered
question 3 better (pertaining to respiratory failure in
myasthenia gravis) and neurology nurses were better
informed about complications and interactions related
to particular medications, ie corticosteroids (question 9)
and selegiline (question 16).

Discussion

Study limitations

The main limitations of the current study were the
relatively small sample size (limiting the validity of the
findings) and the rather minor figure of items included in
the questionnaire (not allowing a thorough investigation
of nurses' knowledge on the issue). However, the sample
size was comparable (equal or larger) to other relevant
studies (Christensen 2014, Korkmaz et al 2015),
whereas its multicenter and multidepartment origin
provided a wider and more representative illustration of
the knowledge level of clinical nurses.

On the other hand, the number of items, although small,
was focused on clinically important (according to

literature) issues, while the brevity of the questionnaire
probably encouraged participation. This is supported by
the rather satisfactory response rate (70%). Moreover,
the items, although pertaining to different neurological
diseases, were fairly interrelated, as suggested by the
recorded Cronbach's Alpha value (>0.7) (Rattray &
Jones 2007). Nevertheless, targeted improvement
interventions (focused modifications and selected
additions of items, sample size increase) could be
considered for future studies.

Study results

In the current study, the ascertained level of nurses'
knowledge on the examining issue was moderate, as
indicated by both the average knowledge score and the
average percentage of participants with correct answers.
Interestingly, among the various characteristics of the
participants, only the preexisting experience in caring for
MS and Parkinson patients was found to be significantly
related to the level of knowledge.

These results were comparable with those of relevant
studies which also reported moderate level of

Table 4 Summary of significant correlations between nurses’ characteristics and knowledge about individual items

Characteristic Knowledge prevailing subgroup Individual item* P value**

Age 21–40 years 8 0.039

Hospital NIMTS 4 0.042

Aiginitio 6, 16 0.018. 0.002

Department Anesthesiology / ICU 3 0.001

Surgery 4, 8 0.013 0.004

Neurology 9, 11, 16 0.009 0.012 0.010

Experience in present post >20 years 13 0.013

*Only items with ascertained significant correlations between knowledge and particular nurse’s characteristics were included in this table. The figures

depicted in this column represent the numbers of the particular questions (indicated in Table 2).

**x2 test was used to compare the percentages of correct answers (for each question) between nurses’ subgroups (classified according to particular

characteristics eg 21–40 years vs >40 years of age). The prevailing subgroup for each comparison is depicted in the second column (eg 21–40 years of

age, prevailing in the comparison of correct answers for question 8, p¼ 0.039).

Table 3 Correlation between knowledge and previous experience in handling neurological diseases

Characteristic Comparing subgroup N (Total¼ 94)

Comparing score

values (Mean Rank) P value*

Previous experience in handling

neurological diseases

Multiple sclerosis Yes 42 55.63 0.009

No 52 40.93

Parkinson’s Yes 69 51.64 0.014

No 25 36.08

Alzheimer’s Yes 64 50.42 0.128

No 30 41.27

Myasthenia gravis Yes 58 49.32 0.423

No 38 44.82

Epilepsy Yes 71 49.71 0.165

No 23 40.67

Stroke Yes 87 48.41 0.253

No 7 36.21

* Mann-Whitney U test (comparing mean-rank values).
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knowledge of nurses and/or other health professionals
regarding specific neurological issues. In particular,
nurses with special training regarding postoperative
delirium and those serving in cardiosurgery ICU had a
higher level of knowledge on the issue, compared to the
untrained nurses and those serving in the corresponding
ward (Korkmaz et al 2015). Another study reported a
higher level of knowledge regarding Parkinson treatment
for specialized health professionals (nurses and
physicians) compared to their nonspecialized colleagues
(Swarztrauber & Graf 2007). Consistent with our results,
these findings indicated that only the specific experience
and/or education may lead to a higher level of relevant
knowledge. This is supported by particular studies which
demonstrate improvements in knowledge level and
competence in caring for neurological patients, following
the implementation of appropriate educational
strategies, preferentially multifaceted and including
experiential learning and a disease specific approach
(Ballard et al 2012, Reynolds et al 2016).

In our opinion, the association of knowledge level with
the preexisting experience in MS and Parkinson's
detected in the current study, could be explained (in
part) by the particularly demanding nursing care
required for these patients (Segatore 1998, Schneider
2005, Katus & Shtilbans 2014). Nurses with such
experience have possibly obtained a broader and more
complete knowledge in handling neurological patients
(potentially extending beyond the specific field of
these diseases).

The significant variations of knowledge about individual
items depending on nurses' characteristics (principally
the department) were rather expected, as participants
tended to attain better results in particular questions
with content relevant to their clinical area. However, it
was noteworthy that all significant findings were
thematically related to Parkinson's, MS and gravis. The
complex and multifaceted nature of the particular
medical issues (Segatore 1998, Schneider 2005,
Blichfeldt-Lauridsen & Hansen 2012, Katus & Shtilbans
2014) were likely to have acted as a discriminating
factor, resulting in the highlighting of the existing
knowledge differences among nurses.

Regardless of the underlying causes responsible for the
detected (or undetected) correlations, the fact that the
recorded knowledge level even for nurses with
experience in MS and Parkinson's, although relatively
higher, remained moderate, indicates the necessity for
improvement in virtually all nurses' categories.
Insufficient knowledge may affect nurses' competence to
handle neurological cases with a potential negative
impact on patient outcome (Anderson & Fagerlund
2013, Christensen 2014, Korkmaz et al 2015).

The implementation of effective educational programs
preferentially for nurses serving in the departments of

neurology, surgery, anesthesiology and ICU, may lead to
the desirable level of knowledge and subsequent
improvement of neurological perioperative nursing care
in Greece, through the adoption of and adherence to
appropriately developed clear, specific and clinically
applicable guidelines. Certain proposals, such as a
primer for nursing care of Parkinson's cases (Anderson
& Fagerlund 2013), a detailed practical guidance for the
perioperative management of orthopaedic patients with
Parkinson's (Segatore 1998) and a corresponding
guidance for perianesthesia care of the Alzheimer's
patient (Williams 2009) represent remarkable attempts
towards this direction. In addition, the potential
establishment of highly specialized nurses for particular
disorders (eg MS) should be examined (While et
al 2009).

To our knowledge, this is the first study that investigates
the level of nurses' knowledge regarding perioperative
care of neurological patients. With the exception of the
article reporting the perioperative experience of
Parkinson's patients along with their comments about
nursing care (Anderson & Fagerlund 2013), the other
relevant publications investigated health providers'
knowledge about particular aspects of care of
neurological patients, albeit not specifically about the
perioperative handling of such cases (Swarztrauber &
Graf 2007, Christensen 2014, Korkmaz et al 2015).
However, the exploratory character of our study and the
existing limitations warrant additional investigation to
confirm, elucidate and extend the findings, examining in
detail the knowledge regarding perioperative care of
each particular disease. Thus, a more complete
depiction of nurses' knowledge (with detection of
specific gaps) could be obtained, facilitating the
determination and planning of the appropriate
improvement interventions.

Conclusion

The level of nurses' knowledge regarding the
perioperative care of neurological patients was generally
moderate (although participants with experience in
particular disorders attained significantly better results),
raising questions about their clinical adequacy. The
potential negative impact of these findings (if validated)
on nurses' clinical competence necessitates the
implementation of appropriate educational interventions
to improve nurses' knowledge and, hopefully, the care
required for neurological patients undergoing surgery.

No competing interests declared.
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Original Article

Psychometric evaluation of the Post
Hospitalization Behavior Questionnaire
for Ambulatory Surgery and
postoperative behavior and recovery in
children undergoing tonsil surgery
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Abstract

The study comprised a prospective, comparative cross-sectional survey in 143 (of 390) children undergoing tonsil

surgery. Parents answered the Post Hospitalization Behavior Questionnaire for Ambulatory Surgery (PHBQ-AS), and

children answered the questionnaire Postoperative Recovery in Children (PRiC). The PHBQ-AS had positive correlation

with the PRiC and with general health. On day 10 after surgery, up to one-third of the children still reported physical

symptoms (PRiC). No gender or age differences concerning the items of behavior (PHBQ-AS) were found. The quality

of postoperative recovery (PRiC) in girls was lower, with higher levels of nausea, dizziness, coldness, and headache

compared to the boys. Children <6 years of age reported higher levels of dizziness and lower sleep quality and lower

general health.
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Introduction

Postoperative recovery in children is an individual
process with subjective experiences, affecting daily life
activities, physical and emotional comfort (Eriksson et al
2017), and behavioral changes (Karling et al 2007,
Wilson et al 2016). Tonsil surgery is a frequently
performed surgical procedure among children, and
behavioral disturbance has been reported as a common
complication (Karling et al 2007, Sathe et al 2017,
Stanko et al 2013, Wilson et al 2016). The most
frequent behavioral changes were apathy and
separation anxiety (Fortier et al 2010, Kotiniemi et al
1996, 1997), eating disturbances (Eriksson et al 2017,
Karling et al 2007, Kotiniemi et al, 1996, 1997, Sathe
et al 2017), and sleep disturbance (Eriksson et al 2017,
Karling et al 2007, Kotiniemi et al 1996, 1997), "making
a fuss about eating," and "temper tantrums" (Beringer et
al 2014). Preoperative anxiety has been found to be a risk
factor for, for example, postoperative pain, sleeping
problems, and eating problems after surgery (Kain et al
2006). Young age (Fortier et al 2010, Karling et al 2007,
Stargatt et al 2006) and being a boy (Beringer et al 2014)

have also been reported as risk factors for behavioral
changes postoperatively. Even long-lasting problematic
behavior persisting for up to four weeks after surgery has
been found in 16%–32% of children (Pearson & Hall
2017, Stargatt et al 2006). Day-case tonsil surgery plays
a prominent role in pediatric practice in many countries
(Hallenstål et al 2017).

Vernon et al (1966) developed a parent-rated
instrument, the Post Hospital Behavior Questionnaire
(PHBQ), to quantify behavioral changes in children who
undergo hospitalization due to surgery or illness in the
United States. The PHBQ comprises 27 items in six
subscales: general anxiety and regression, separation
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anxiety, eating disturbance, aggression toward authority,
apathy/withdrawal, and anxiety about sleep. For each
item, parents are asked to compare their child's
behavior before hospitalization to the child's current
behavior (post-hospitalization) on a Likert-type scale
(Vernon et al 1966). The PHBQ has been translated into
Swedish, and its psychometric properties were found to
be acceptable (Karling et al 2006). The Swedish PHBQ
includes 25 items. Two items, Does your child need a lot
of help doing things? and Is it difficult to get your child to
talk to you?, loaded poorly on any factor (<0.4), and
when this was evaluated by an expert panel these
questions were omitted (Karling et al 2006).

Jenkins et al (2015) reduce the number of items from
27 to 11, creating the Post Hospitalization Behavior
Questionnaire for Ambulatory Surgery (PHBQ-AS). The
PHBQ-AS demonstrated good internal consistency,
reliability, and concurrent validity (Jenkins et al 2015).
Since most of the tonsil surgeries among children are
performed on a day surgery basis (Alm et al 2017),
we created a modified version of the PHBQ-AS to test
construct validity and internal consistency and to
measure behavioral changes in children undergoing
tonsil surgery.

The instrument Postoperative Recovery in Children
(PRiC) was recently developed and tested in Sweden as
a questionnaire aiming to measure self-reported
postoperative recovery after tonsillectomy in children
aged 4–12 years. The results of the study provided
evidence of the reliability and validity of the PRiC as a
measure of postoperative recovery among children after
tonsil surgery. Cronbach's alpha for the total
questionnaire was 0.83. The parents reported in 59%
of the cases that the children participated very much
in answering the questions (Bramhagen et al 2016).
However, continued psychometric testing of
questionnaires measuring postoperative recovery and
post hospital behavior are needed, as well as an
assessment of these outcomes.

Purpose

The study objectives were to (1) examine the
psychometric properties of the modified Swedish version
of the PHBQ-AS, (2) describe post-hospitalization
behavior and postoperative recovery in children
undergoing tonsil surgery, and (3) explore any gender or
age differences in connection with these aspects.

Methods

Study design and population

The study employed a prospective, comparative cross-
sectional survey. A sample of 390 children undergoing
tonsil surgery (tonsillectomy or tonsillotomy/partial
tonsillectomy) and their parents were invited to

participate in answering one questionnaire each on day
10 after surgery. The children were consecutively
recruited from five different settings, four hospitals, and
one private day surgery clinic, in Sweden in 2012–2014.
The inclusion criteria were as follows: healthy children
without any chronic disease between the ages of 4 and
12 years, who were selected for day surgery and whose
parents could read, understand, and speak Swedish.

Questionnaires
PHBQ-AS. The modified version of the PHBQ-AS
consisted of nine items, that is, the two items excluded
in the Swedish version of PHBQ was also excluded in the
PHBQ-AS version. The two excluded items were: Is it
difficult to get your child to talk to you? and Does your
child need a lot of help doing things? The nine items
were answered by the parents on a five-point scale:
1¼much less than before, 2¼ less than before,
3¼ same as before, 4¼more than before, and
5¼much more than before.

Postoperative recovery in children. Postoperative
recovery was measured with the PRiC, by the children
themselves or with help from the parents. The PRiC
includes 23 items, 21 items about different aspects of
recovery in general and 2 items that are specific to tonsil
surgery (earache and blood in the mouth). The items
concern the previous 24 h and are assessed on a four-
grade scale: 1¼ not at all, 2¼ a little, 3¼much, and
4¼ very much, where "very much" indicates the lowest
level of recovery. The PRiC also includes one item of a
more general nature that addresses the children's
present general health, to be answered with: 4¼ very
good, 3¼ pretty good, 2¼ pretty bad, or 1¼ very bad.

Background data were collected from the child's medical
journal using a protocol developed a priori, concerning
gender, age, surgical procedure, and type of anesthesia.

Procedure

The invited children and their parents received verbal
and written information about the study. At discharge
from the hospital, the children received the PRiC
questionnaire for assessing postoperative recovery on
the 10th day postoperatively. Their parents received the
Swedish version of the PHBQ-AS, also to be answered on
the 10th day postoperatively, along with prepaid
envelopes. No reminder was sent out.

Ethical approval

The study was approved by the Research Ethics
Committee in Uppsala (No. 2012/106). Parents
provided written informed consent for the study, and the
children provided assent. The children could either write
their name or draw a picture on the consent form. The
researcher stated that children could withdraw from
the study at any time. Data sheets were stored in a
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locked cabinet and no identifying information
was collected.

Statistics
Power calculation. Based on the suggestions by
Ferketich (1991) of a five-to-one ratio (five individuals
per scale item) for examining psychometric properties in
a nine-item instrument, a minimum of 45 participants
would be needed to conduct principal components
analysis (Ferketich 1991). Therefore, our sample size
provided sufficient power to conduct psychometric
testing of the Swedish modified version of PHBQ-AS.

Validity to evaluate the accuracy was assessed
as follows:

1. Principal components analysis: Although the PHBQ-
AS (Jenkins et al 2015) was developed during the
time of data collection of the present study, a deci-
sion was made to determine construct validity of the
Swedish version of the PHBQ-AS, using a principal
components analysis with varimax rotation rather
than presenting all 25 items, that is, the Swedish
version of the PHBQ.

2. Construct validity is the degree to which the scores of
a questionnaire are consistent with hypotheses
based on the assumption that the questionnaire
validity measures the construct to be measured. For
a correlation coefficient 0.3< r<0.7, moderate cor-
relation was assumed.

3. Hypothesis testing: To analyze construct validity, a
priori hypotheses were set up, hypothesizing that
the PHBQ-AS would correlate moderately positively
with the PRiC and with general health measured with
Spearman rank (rho) correlation coefficients.

Internal consistency (reliability) describes consistency
and was assessed based on the following: Cronbach's
alpha coefficient was calculated to determine the
homogeneity of each factor among the items in the
PHBQ-AS.

Analysis of the PHBQ-AS and PRiC. Parent-reported
behavioral changes, PHBQ-AS, are presented as
frequencies and proportions.

The self-reported items of the PRiC are presented with
mean and standard deviation (SD) and with the
frequencies for all answers in each item.

Age was categorized dichotomously as younger children
(<6 years) or older children (�6 years), guided by the
mean age 6.5 years of the included population. Ages
were compared using the Mann Whitney U-test.

4. Differences between genders were analyzed with
Mann Whitney U-test.

All statistical analyses were conducted with SPSS 23.0
(SPSS Inc., Chicago, IL, USA). Descriptive statistics are
presented as numbers and percentages, arithmetic
means, and medians. A P-value less than 0.05, two-
tailed, was considered statistically significant.

Results

On the 10th day after the surgical procedure, a total of
37% (n¼143) of the included children answered the
PRiC, while their parents answered the PHBQ-AS. The
mean age of the responding children was 6.5 years (SD
2.3); 58% were girls (n¼82) and 42% boys (n ¼ 61).

Half of the children underwent adenotonsillotomy
(n¼60) or tonsillotomy (n ¼ 7), and the other half
underwent adenotonsillectomy (n ¼ 41) or tonsillectomy
(n ¼ 35). The main indications for the procedures were
airway obstruction/hypertrophic tonsils (n ¼ 112),
infection/inflammation such as recurrent tonsillitis (n ¼
16), and "chronic" tonsillitis (n ¼ 15). The types of
anesthesia were inhalation (78%, n ¼ 112) and total
intravenous anesthesia (22%, n ¼ 31).

Psychometric properties

A principal components factor analysis with varimax
rotation was conducted, using the nine remaining items
of the PHBQ-AS to determine whether the Swedish
version was unidimensional. The principal components
analysis resulted in a one-factor solution explaining
50.8% of the total variance (Table 1). The Cronbach's
alpha was 0.86. Construct validity showed a low positive
correlation between the PHBQ-AS and PRiC,
rho¼�0.25, P¼0.003 and a moderate correlation
between PHBQ-AS and general health, rho¼�0.30,
P¼0.000. On item level, low positive correlations were
found between seven PHBQ-AS items and 13 PRiC

Table 1 Factor loading and items in the modified version of the
Swedish version of the Post Hospitalization Behavior
Questionnaire for Ambulatory Surgery, PHBQ-AS

Item

Factor

loading

Does your child make a fuss about eating? 0.626

Does your child spend time just sitting or lying and

doing nothing?

0.708

Is your child uninterested in what goes on around

him (or her)?

0.805

Is it difficult to get your child interested in doing

things (like playing games with toys)?

0.688

Does your child have temper tantrums? 0.761

Does your child have bad dreams at night or wake

up and cry?

0.747

Does your child get upset when you leave him (or

her) alone for a few minutes?

0.853

Does your child have trouble getting to sleep

at night?

0.595

Does your child have poor appetite? 0.675
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items. The strongest correlation was found between the
items PHBQ-AS Does your child make a fuss about
eating? and the PRiC items difficulty eating (rho¼0.31,
P¼0.000) and sore throat (rho¼0.30, P¼0.000). The
highest frequencies of correlations were found in the two
PHBQ-AS items measuring fuss about eating and poor
eating. No correlations were found between two of the
PHBQ-AS items, Does your child have bad dreams at
night or wake up and cry? and Does your child get upset
when you leave him (or her) alone for a few minutes?,
and any of the PRiC items (Table 2).

Behavioral changes, PHBQ-AS

The most frequently reported negative behavioral
changes were fuss about eating (17%, n¼28) and
having a poor appetite (17%, n¼28) (Figure 1). There
were no significant differences in younger children
compared to children from six years and older in the
PHBQ-AS or on item levels. No differences were seen
between genders.

Postoperative recovery (PRiC)

The item general health was scored to be rather good,
3.7 (SD 0.5), and the majority of the children had a
relatively high quality of recovery on postoperative day
10, with 61%–98% reporting no symptoms or difficulties.
The most frequently reported symptoms were sore
throat (39%), difficulties with eating (28%), feeling sad
(20%), and feeling cold (18%). Twenty percent of the
children reported difficulties with attending daycare or
school (Table 3). Younger children reported more
difficulties with dizziness, 1.3 vs. 1.1 (P¼0.009), and
sleep 1.3 vs. 1.1 (P¼0.042), compared to the older
children. There were no differences in the other 21
items. Girls suffered more from nausea, 1.1. vs. 1.0
(P¼0.048); dizziness, 1.2 vs. 1.0 (P¼0.009); coldness,
1.4 vs. 1.1 (P¼0.001); and headache, 1.2 vs. 1.0
(P¼0.002), compared to the boys. There were no
differences in the other 19 items. A difference in age
was also seen in the item general health, in which
younger children assessed lower levels of health
compared to the older ones, 3.6 vs. 3.8 (P¼0.021). No
differences were observed between genders.

Discussion

The study examined a parent-reported questionnaire
about post-hospitalization behavior, PHBQ-AS (Jenkins et
al 2015), together with a child-reported questionnaire
about postoperative recovery, PRiC (Bramhagen et al
2016), in a group of tonsil-operated children. Our
findings from the psychometric testing suggest that the
modified Swedish version of the PHBQ-AS has good
construct validity and internal consistency. The Swedish
version of PHBQ-AS consists of 9 items, instead of 11
items as in the original PHBQ-AS (Jenkins et al 2015),
due to two items being excluded in the Swedish version
of PHBQ (Karling et al 2006). The Swedish 9-item

version of PHBQ-AS cannot be compared with the
original American 11-item version of PHBQ-AS. We also
assume that there could be cultural differences between
Sweden and the United States that also might influence
items on the scale and the psychometric properties.
Assessment of construct validity should include testing
hypotheses that can demonstrate the proposed
construct. We expected and found a positive correlation
between the PHBQ-AS and the PRiC and general health,
because they measure related concepts (behavior vs.
recovery/health), and children with behavioral changes
are expected, to some extent, to have lower quality of
recovery and general health. Jenkins et al (2015) found
a moderate positive correlation, r 0.49, between the
PHBQ-AS and the Functional Disability Inventory (FDI).
The FDI is a 15-item instrument that assesses
limitations in psychosocial and physical functioning as a
function of children's physical health (Walker & Greene
1991). In the present study, we also found some positive
correlations on item level between PHBQ-AS items and
PRiC items. The strongest correlation was noticed
between the PHBQ-AS item Does your child make a fuss
about eating? and PRiC items difficulty eating
(rho¼0.31, P¼0.000) and sore throat (rho¼0.30,
P¼0.000). Highest frequencies of correlations were
found in the two PHBQ-AS items measuring fuss about
eating and poor eating. However, we strongly suggest
that the results from both PHBQ-AS and PRiC should be
analyzed on item level, not as total scores. The reason
behind this is that we believe it is important to study
each item separately when evaluating the child's
postoperative behavior and recovery. To merge all items
(symptoms and signs) into a sum score can dilute or blur
the results and thus diminish the external validity.

The present study also aimed to describe both post-
hospitalization behavior and postoperative recovery 10
days after tonsil surgery. The results showed that 61%–
98% of the children reported no symptoms in the
different PRiC items and also scored general health as
high. However, 39% reported a sore throat and 28% had
difficulties eating on day 10 after surgery. This is in line
with other studies showing that children experienced
pain up to 14 days after tonsil surgery (Stanko et al
2013, Stewart et al 2012). Regarding the eating factor
in the behavioral changes instrument (PHBQ-AS), the
parents reported that only 15% had poor appetite. One
explanation for this discrepancy could be that the
appetite was considered to be normal, but the pain from
the sore throat made it difficult for the children to eat.

Previous research has shown that pain medications are
underused in pediatric populations (Baugh et al 2011).
This underutilization can be attributed to several factors,
including parental concerns. A behavioral measurement
can provide information to parents about the distress
and behavioral changes that children exhibit following
surgery, indicative of pain. An advantage of creating a
short form of PHBQ is that it would increase the utility of
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the tool, making it faster to complete and possibly
increase compliance, with repeated use during the
child's postoperative recovery. Pain and postoperative
recovery are individual and subjective experiences and
should be measured with self-assessment in children,
as is standard practice in adults. The PHBQ-AS could
assist parents and serve as a supplement to the

children's recovery self-reports. Parents play a crucial
role in pain management after hospital discharge,
particularly given the increases in day surgery and brief
hospitalization.

We did not find any gender differences in behavioral
changes or general health, but the PRiC results revealed
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Figure 1 Graph representing the frequency of negative behavioral changes (n¼ 140) on postoperative day 10

Table 3 The results of the individual items in the postoperative recovery in children, frequencies, mean, and median (n¼ 143)

Item

Not at all

n (%)

A little

n (%)

Much

n (%)

Very much

n (%) Media, n Mean

During the last day/night (within the last 24 h)

Have I. . .
felt like vomiting 134 (94) 8 (6) 1 (1) Not at all 1.1

thrown up 138 (97) 2 (1.5) 2 (1.5) Not at all 1.1

been feeling cold 118 (82) 18 (12) 5 (3) 2 (1) Not at all 1.2

been dizzy 126 (89) 14 (10) 22 (2) Not at all 1.0

had a sore throat 86 (61) 46 (32) 7 (5) 3 (2) Not at all 1.5

had a stomach ache 119 (83) 22 (16) 2 (1) Not at all 1.2

had an earache 116 (81) 16 (11) 8 (6) 3 (2) Not at all 1.3

had a headache 127 (89) 14 (10) 2 (1) Not at all 1.1

felt sad 114 (80) 23 (16) 4 (3) 1 (1) Not at all 1.2

had frightening dreams 116 (82) 20 (14) 4 (3) 1 (1) Not at all 1.0

had difficulty peeing 139 (98) 2 (1) 1 (1) Not at all 1.0

had difficulty pooping 132 (93) 6 (4) 4 (3) Not at all 1.0

had blood in my mouth 137 (96) 5 (4) Not at all 1.0

Have I had difficulty. . .
breathing 138 (98) 2 (1) 1 (1) Not at all 1.0

sleeping 116 (83) 20 (14) 3 (2) 1 (1) Not at all 1.2

eating 101 (72) 32 (23) 6 (4) 1 (1) Not at all 1.3

playing/being active 122 (87) 17 (12) 2 (1) Not at all 1.2

resting 121 (86) 18 (13) 2 (1) Not at all 1.2

talking 123 (87) 14 (10) 4 (3) Not at all 1.2

brushing my teeth 122 (86) 18 (13) 1 (1) Not at all 1.1

washing myself/showering 202 (85) 22 (9) 6 (3) 2 (1) Not at all 1.0

attending daycare/school 118 (80) 11 (8) 6 (4) 10 (7) Not at all 1.4
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that girls reported more nausea, dizziness, coldness,
and headache compared to the boys. No differences
were found in the other 19 items of the PRiC. Gender
differences reported in other studies include a higher
incidence of postoperative nausea and vomiting in girls,
following outpatient tonsillectomy (Sadhasivam et al
2015), and less postoperative pain in boys (Chieng et al
2013). A Swedish registry of 32,225 tonsil surgeries on
children reported no clinically relevant difference
between genders in patient-reported pain-related
outcome measurements, except for days to regular food
intake, which was somewhat higher in the girls after
tonsillectomy. One factor was that the girls tended to be
older at the time of surgery, which could influence
patient-reported outcome measures for pain (Alm et al
2017). One possible explanation in our study is that the
girls' symptoms were related to dehydration from the
influence of diet in the postoperative recovery.

Our study showed that younger children scored lower in
the item general health compared to older children.
Younger children reported more dizziness and more
problems going to sleep on day 10 after surgery. This is
in line with other studies that have reported that younger
children are at higher risk of behavioral changes after
surgery (Fortier et al 2010, Karling et al 2007, Stargatt
et al 2006). Karling et al (2007) considered that the
items in the original subscale of the PHBQ better reflect
behaviors in younger children. There was no difference
in age in the item "sore throat" to explain untreated pain
in our study. Alm et al (2017) found that older children
generally reported higher pain in patient-reported
outcome measures. It might be speculated that older
children need more support for coping with the pain and
that they also are more aware that the parents are
responsible for the pain treatment.

One limitation in the present study is the chosen follow-
up time. The pain after tonsil surgery increases a few
days after surgery before gradually decreasing, and is
often most pronounced on days 3 to 5 after
tonsillectomy (Ericsson et al 2015). We might have seen
a stronger correlation between behavior (PHBQ-AS) and
recovery (PRiC) if data collection had been performed
during that period.

Implications for clinical practice and
further research

It has previously been shown that the family structures
one-parent families (Karling et al 2007), two or more
older siblings (Stargatt et al 2006), area of residence,
and parental education (Karling et al 2007) are risk
factors for developing negative behavioral changes
postoperatively. This was not the focus of our study,
but is perhaps something worth studying in the future,
together with other sociodemographic factors that

possibly could influence postoperative recovery and
post-hospitalization behavioral changes.

This study is limited in terms of generalizability and
whether the sample size is enough for a subgroup
analysis of gender and age. Furthermore, this study was
conducted in Swedish-speaking children and their
parents. Further studies including all types of anesthesia
and surgeries should be conducted, as well as studies
including non-Swedish-speaking participants answering
in their own languages. Another limitation to be
acknowledged which may influence the results is that we
had no information about if the children had any earlier
experiences of undergoing surgery or any siblings with
experience of it.

The modified Swedish PHBQ-AS seems to be relevant for
measuring parent-reported behavioral changes in
children undergoing tonsil surgery. However, there is a
difference between the child's perspective and, for
example, the healthcare system that defines what is
good for them (Nilsson et al 2015). Children's own views
should be considered when measuring children's
postoperative recovery and care (Bramhagen et al
2016). Furthermore, to ensure that important and
relevant outcomes are measured in clinical practice and
future studies, a core outcome set developed specifically
for this purpose would be highly desirable. Such a core
outcome set would also help limit heterogeneity in
outcome reporting. There is a lack of core outcome sets
within pediatric anesthesia and surgery, both parent-
reported and self-reported among children (Pearson &
Hall 2017). We therefore suggest that parent proxy
PHBQ-AS reporting should be supplemented with
children's self-reported symptoms during the
postoperative phase, as assessed with the PRiC
(Bramhagen et al 2016). This would identify both
children with behavioral changes due to anesthesia and
surgery and those children who currently experience low-
quality postoperative recovery, such as girls and younger
children, as well as measure differences in behavior and
postoperative recovery in clinical trials. The availability of
the PHBQ-AS and the PRiC will be valuable in research
and clinical practice with children experiencing pain at
home following medical care.

Conclusion

Our findings from the psychometric testing suggest that
the modified Swedish version of the PHBQ-AS has good
construct validity and internal consistency, and it reflects
aspects of the postoperative period measured by PRiC.
Both instruments have their value and should be
implemented in the postoperative follow-up.
Postoperative recovery seems to differ between genders
and ages, presented as lower quality of recovery in girls
and younger children.
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Surgery of the Past

Neurectomy for trigeminal neuralgia

Professor Harold Ellis
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Attacks of sudden agonising pain on one or other side of
the face were well recognised in ancient times and
appear in the writings of Galen (AD 131-201) and the
Persian physicians Rhazes, in the 9th century AD and
Avicenna in the 10th century. Sir Charles Bell, surgeon
at the Middlesex Hospital, London in his textbook, The
Nervous System of the Human Body (1833), showed
that the distribution of the pain corresponded precisely
to that of the 5th cranial nerve – the trigeminal nerve.

Most patients present at or after middle age and women
are more often affected than men. The symptoms are of
sudden attacks of excruciating pain in the cutaneous
distribution of one or more branches of the 5th, the
trigeminal, cranial nerve. During these attacks, there
may be twitching of the facial muscles on the affected
side, hence the alternative name of 'tic doloreux',
(painful tic), for this condition.

The attacks may eventually become bilateral and may be
precipitated by only slight sensory stimulation – combing
the hair, shaving or brushing the teeth – and the
subject's personal hygiene may suffer because of
avoiding these activities. The pain is resistant to the
most powerful analgesic drugs and may drive the
unfortunate patient to suicide.

Excision of the sensory ganglion of the trigeminal nerve,
buried deeply on the base of the middle cranial fossa of
the skull, was suggested by the Philadelphian
neurologist W.G. Spiller and was carried out by Victor
Horsley (Figure 1), surgeon at the Hospital for Nervous
Diseases, Queen Square London in 1891, using a
temporal approach, and he continued to perform this
difficult procedure even though his first patient died
postoperatively.

The operation was taken up with great enthusiasm by
Harvey Cushing, who is regarded as the father of modern
neurosurgery and who published several articles on this
condition and its surgical treatment. Cushing started his
surgical career in Baltimore, and then moved to Boston,
to the newly opened Peter Bent Brigham Hospital in
1912, as chief of surgery. Among his many contributions

he helped overcome the problem of haemorrhage in
brain surgery, by introducing the silver clips, which bear
his name, adrenaline infiltration of the scalp along the
line of the skin incision and, most important of them all,
the surgical diathermy.

In 1900, Cushing published an important article in the
Journal of the American Medical Association entitled A
method of total extirpation of the Gasserian ganglion for
trigeminal neuralgia by a route through the temporal
fossa. This was beautifully illustrated by the author, who

Figure 1 Sir Victor Horsley
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was also an accomplished artist. By the following year, it
was found that simple division of the sensory root of the
trigeminal nerve sufficed, making removal of the
ganglion unnecessary and the operation somewhat
less hazardous.

Many theories were put forward to account for this
rather mysterious condition. These included infection by
the herpes virus. It was also known that rarely the
symptoms could be produced by a tumour in this region.
However, it was one of Harvey Cushing's trainees, Walter
Dandy, now chief of neurosurgery at the Johns Hopkins
Hospital, Baltimore, who, in 1934 published a paper in
the American Journal of Surgery in which he reported a
high incidence of vascular channels which impinged
upon the root entry zone of the trigeminal nerve found at
operation for trigeminal neuralgia. He proposed that
their pressure could be the cause of trigeminal
neuralgia. Walter Dandy, we might notice in passing, was
a complete contrast to his old chief, Harvey Cushing.
Dandy was a brilliant and very rapid operator, in contrast
to the slow, meticulous surgery of his teacher. He made
numerous important advances, including fundamental
studies on the formation and absorption of
cerebrospinal fluid, which of course was fundamental to
the understanding and treatment of hydrocephalus, and
devised the radiological technique of ventriculography

(filling the ventricular system with air) which was only
comparatively recently replaced by the CT scanner.

It was more than 40 years after Dandy's publication that
Peter Jannetta published his important study in the
Journal of Neurosurgery in 1977. By now, the operating
microscope was having a dramatic effect on
neurosurgical technique. This enabled him to make a
detailed study which confirmed an over 97% incidence
of trigeminal root compression by adjacent circle of
Willis blood vessels. The remaining 3% are due to such
causes as pressure from an acoustic neuroma,
meningioma or cholesteatoma.

The operation is now performed via a limited sub-
occipital, retromastoid approach, usually with the patient
in the sitting position and under general anaesthesia.
The dura is opened to expose the cerebello-
pontine angle.

The impinging arterial channel is dissected free and
secured away from the trigeminal nerve by means of a
plastic sponge. An extraordinary advance in technology
since Victor Horsley's pioneering craniectomy in 1900
with a hammer and chisel!
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