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editorial

Spring has sprung…
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Tēnā koutou katoa. Welcome to the September-November issue of 
The Dissector. It’s definitely late spring here and I’m very grateful 
that the days are getting longer and warmer again. 

It feels like we’ve had another tough winter, though perhaps not 
so much due to cold and wet weather this year. Hopefully we’re 
starting to see the end of the winter ills and chills. I do hope that 
you’ve been taking time to care for your own health and wellbeing, 
which is so important for nurses as we spend every day looking 
after others.

As I write this, I am looking forward to attending the 
Perioperative Nurses College (PNCNZNO) conference in Wellington 
in October. Now that we have biennial conferences, it feels like it’s 
been a long time since we have been able to gather together. I’m 
really looking forward to connecting with my colleagues throughout 
the country. I hope to see you there. 

Look out for full coverage of the 2024 PNC Conference in the 
December-February issue. There is a lot to cover!

Post-graduate study
In this issue we have two articles based on post-graduate study. It’s 
so wonderful to see research studies and assignments published in 
The Dissector and they are a wonderful way to share your learning 
with others. If you are currently studying (or have recently finished), 
we welcome your contributions. You can find out more by reading 
our writing guidelines.

Electrosurgical smoke control practices 
Electrosurgical smoke plume has been the discussion of many 
articles in previous issues of The Dissector. In this issue first 
time author Assunta Rodrigues conducted an exploratory-
descriptive qualitative research study, aiming to develop a 
better understanding of operating room staff’s attitude towards 
personnel’s attitudes towards electrosurgical smoke evacuation 
and how it influenced their practice. Assunta and her research 
supervisor Rhona Winnington have provided us with an overview 
of the study, including findings, discussion and recommendations, 
which are relevant to all nurses working with electrosurgical 
devices in the operating rooms. 

Tracheal and Endotracheal Intubation
Marvin Jr. Gonzales has provided an article based on a post-
graduate assignment from completing a Postgraduate Certificate in 
Specialty Care (Perioperative Nursing) from Whitireia. Marvin writes 
about the physiology of the respiratory system and describes the 
nursing implications for a patient when injury occurs to the trachea 
during endotracheal tube insertion. 

MRI Safety
Our medical imaging article is from Liying Duan, winner of the 
PNC Best Article award last year. Liying writes about Magnetic 
Resonance Imaging (MRI) arguing that, if safety guidelines are not 
strictly followed, MRI can be dangerous for both the patient and 
staff. Liying reviews the risks related to MRI scanning and provides 
key information required to ensure the safety of all people in the 
MRI environment.

50th Anniversary
We continue to re-publish award-winning perioperative nursing 
articles for our 50th anniversary this year. Thanks again to Karen 
Hall for delving into the archives for us, even from her holiday 
abroad! The third of our award-winning articles is Chris Brace’s 
Parental Presence in the post anaesthesia care unit (PACU). Chris’s 
article discusses the concept of parental presence in the PACU, 
arguing the benefits to staff, paediatric patients and their parents. 
This historical article, published in 1999 (Vol. No. 3) yet again 
demonstrates nursing practice concepts that remain thought-
provoking and relevant in today’s clinical environment. 

Editorial Committee
We are looking for an Editorial Committee member with a medical 
imaging background. If you are interested in joining us, please 
consider submitting a letter expressing your interest with a copy of 
your CV to the PNC secretary on pnc.sec@xtra.co.nz and include 
The Dissector Chief Editor on dissector.editor@gmail.com. For 
further information on the role and responsibilities of the editorial 
committee please contact the Chief Editor.

Noho ora mai
— Bron Taylor, Chief Editor
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table talk

Thanks for the memories
It is with great sadness that I deliver my last Table Talk for one 
of the most valuable journals of New Zealand’s perioperative 
nursing practice, The Dissector. The last two years have been truly 
successful, challenging and rewarding. 

Acknowledgements
I would like to thank first and foremost Leanne Dalley, Secretary 
of Perioperative Nurses College (PNC) of New Zealand Nursing 
Organisation (NZNO). Leanne on my left, has been a constant 
support and an amazing sounding board throughout my time 
as Chairperson and I have grown alongside her to deliver to our 
members the best support, guidance and PNCNZNO representation I 
could offer, both nationally and internationally. Thank you Leanne. 

Standing beside me on my right-hand side has been Suzanne, 
our NZNO Professional Nurse Advisor for PNCNZNO. The immense 
mentorship, leadership and insights have allowed such instrumental 
personal growth I could ever had imagined. Thank you Suzanne. 

Surrounding all of us, including myself, has been the National 
Committee of Regional Representatives of PNCNZNO, the Perioperative 
Practice Committee and The Dissector Editorial Committee. These 
members I am truly thankful to for their support, advice and ability 
to continue to strive for best practice for our patients and nurses of 
perioperative care. Thank you. 

Achievements 
Over the last two years, PNCNZNO and perioperative nursing in New 
Zealand have worked hard, brushed off the last threads of pandemics 
and natural disasters, and taken on the challenging government 
changes. These two years have been busy with pay equity, bargaining 
acts that have rolled after each other, leveraging health and safety 
in the regions and trying to raise the profile of a nurse and define the 
role of the nurse in the perioperative space. We are now using our 
political leverage to fight for staff safety and patient safety. Although 
we are in the thick of these negotiations, we can use what we learnt 
from past years to guide what we need as nurses and continue to 
deliver high quality and safe nursing practice, both in the wards and 
perioperative environments. 

I want to thank all those who have worked in these spaces and 
supported each other to rise to each occasion and embrace the 
future. Our ability to keep the spirit of nursing true and continually 
deliver safe practice and protect our patients for safe surgery has 
been an amazing effort. I especially would like to thank the National 
Committee and sub-committees of PNCNZNO for a challenging, busy 
and active year. We have persevered to deliver our member needs 
and requests, our strategic plan including regular, relative, and 
nursing focused education and we have dedicated our time and effort 
to uphold the profession of perioperative nursing in New Zealand. 

Some of our contributions include: 
• Crate Weight Standard update with NZSSA in early 2024;
• NZNO constitutional reviews -2024 NZNO Conference;
• Free perioperative webinars continued to be delivered by the 

regions;
• Medical Sciences Council review and response to AT changing 

workforce (ongoing);
• Conference development for 2026 (ongoing);

• RNAA (anaesthetic nursing) Skills and Knowledge framework 
review (ongoing);

• 2024 Regional rules structure and development;
• Multiple submissions to practices and changes that intersect with 

perioperative practice in Aotearoa New Zealand;
• International meetings with IFPN, AORN and ACORN.

All this work coincides with our strategic aims and plan of 
providing excellence in patient care, ensuring PNCNZNO is a healthy 
and sustainable organization, with a strong perioperative nursing 
workforce contributing to the on-going professional development of 
perioperative nurses. 

Conference 2024
Speaking of highlighting perioperative achievements, education 
and research, our 48th Biennial Conference held in Wellington from 
October 17-19 provided a major contribution.

This year’s theme was ‘Embracing the future: Everything counts’. 
The conference aimed to deliver recent perioperative research, 
initiatives and case studies by nurses for nurses. All those who 
attended will have come away richer for the experience, supporting 
colleagues who presented and sharing their quality improvements, 
successes and hard mahi for perioperative practice in Aotearoa, New 
Zealand. 

Education was delivered by poster presentations, breakout 
sessions, free paper presentations including keynote speakers 
specialising in perioperative practice and healthcare. A full report 
will be in the December-February issue. Look out for that.

Left to right: AORN representative Rebecca Vortman, PNC’s Cassandra Raj, 
International Federation of Perioperative Nursing (IFPN) President Patrick 
Voight, FPN AORN Board member and AORN President, Nakeisha Tolliver, 
and AORN representative Deborah Spratt at the European Operating Room 
Nurses Association Global Conference in May.

Continued on page 8.
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perioperative healthcare and patient outcomes. The choices that lean 
on the science of standards, the choices that lean on the evidence of 
science. This is the role of the nurse and this is our role. 

Lead nursing in the perioperative space

“The respect of nursing and nurses is earned through the integrity 
of nursing, this is ours to uphold”. – Cassandra Raj

Cassandra Raj Chairperson 2022 - 2024
Perioperative Nurses College

Tōpūtanga Tapuhi Kaitaiki O Aotearoa

table talk

Opportunities for perioperative impact 
Finally, I round out this last Dissector Table Talk of mine by sending 
out a challenge to all perioperative nurses to know and act upon our 
three most important key strategies which will support and guide 
you in your workplaces, but most of all protects our patients in the 
perioperative continuum of care. 

1. Nurses remain central to the composition
of the perioperative team
Aotearoa New Zealand remains focussed on retaining registered 
nurses and enrolled nurses as the team of the perioperative 
workforce. PNCNZNO is a key stakeholder in the responsiveness to the
creation of other perioperative workforces and is working to ensure 
nurses in New Zealand maintain the representation of perioperative 
healthcare professionals. 

Be a part of the change that affects your workplace.

2. Workforce development affecting surgical
health targets
PNCNZNO continues to be a part of workforce development and raises
concerns that healthcare professionals in the perioperative space 
need urgent succession and recruitment to sustain the need for 
planned elective care including acute and cancer surgery. PNCNZNO 
is concerned that workforce developments are not sufficient and 
that alternatives may be utilised to fill the gaps; i.e., Anaesthetic 
Technicians and Healthcare Assistants. 

Be a preceptor to student nurses and graduating nurses in your 
workplace

3. Role of the nurse in Perioperative
environment
Last year in July, Te Whatu Ora, Health New Zealand published the 
health workforce plan that documented large workforce gaps in 
staffing levels in surgical services. We need to ensure that nurses 
practice in the positions that require nurses. Understanding the role of 
the nurse is the first step in valuing our profession. We need to make 
an impact. We need to make a mark so employers and managers know 
that nurses are making the decisions and the choices that impact on 

Spain’s EORNA Conference Convenors, Amparo Rubio San Pedro (left), 
Esther Espunyes (right) flank PNC Chair Cassandra Raj.

Below: IFPN Board members at the 11th EORNA Global conference, Valencia 
Spain. This was in May, well before the city experienced a catastrophic flood.
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glass, dressings and other ‘tools of the trade’ were replaced by 
disposable equivalents.

“These were special times”, comments Thomas.  “There was a 
great deal of camaraderie, which helped us deal with the situations 
we were thrown into, many of us at a young age.  We were dealing 
with life and death on a daily basis.” 

The reunion involves a lunch, display and presentation at Sky 
City, Hamilton, a wonderful opportunity 
for everyone to catch up, reminisce 
and share tales of the theatre.  There 
may also be an opportunity to view a 
modern-day Waikato Hospital Theatre 
on Sunday May 18. 

Right now, the organisers are looking 
for contacts.  Many of the nurses have 
married, moved and changed address, 
and whilst the committee has a 
database of names and addresses, they 
need help finding some of the old team.  

If you have contacts with fellow 
nurses, please email Pauline with 
names and email addresses to: 
omegahealth44@gmail.com so she can 
spread the word about the reunion. █

news

Operating theatre nurses who worked at Waikato Hospital between 
the 1960s and 2015 are invited to a reunion — on May 17, 2025.

Mark Saturday May 17, 2025 in your diary.  This is the planned date 
for the reunion.  It will include a few people still working.  The event 
is being organised by Heather Glen, Jean Pettersen and Pauline 
Thomas, themselves all retired Waikato perioperative nurses. 

It is not the first reunion of these nurses.  It is 14 years since the 
last one and as Pauline Thomas puts it, “We are becoming an aging 
demographic”, so it is timely to hold this soon.  She anticipates 
between 50 and 80 attendees on the day. 

The event is really a homage to this tight-knit group of nurses 
who were specially trained in the operating theatre during a unique 
period of time in the history of nursing.  Perioperative nursing, 
which includes recovery nursing, was all learned in this arena. 

Much was happening in surgery throughout that time.  
Techniques such as laparoscopic, general and thoracoscopic 
surgical procedures were being developed.  

After the milestone of the first open heart surgery was achieved 
by Barrett Boyes in Auckland in 1958, cardiac surgery became 
a regular occurrence, as did the influx of other new surgical 
techniques, developments and refinements.  This saw growing 
complexities in the operating theatre, which placed real demands 
for all working there, but also some truly amazing results. 

Thomas herself was present at the first separation of conjoined 
twins at Waikato Hospital.  Glen was very involved in organising 
both this, the first, and the second separation of conjoined twins.  

DISPOSABLES…
This period of surgery saw the development of neuro and eye 
surgery, advancement in orthopaedic procedures, obesity and 
organ transplantation, so everything became more technical.  
Meanwhile we witnessed the move to disposable equipment as 

Sky City Hamilton is the venue for the May 
17, 2025 Waikato Operating Theatre Nurses 
reunion.

Waikato Perioperative Nurses’ Reunion 
planned in 2025

Organisers of the Waikato operating theatre nurses reunion:  Pauline 
Thomas (left), Heather Glen and Jean Pettersen.
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Introduction
Magnetic resonance imaging 
(MRI) safety is not a new topic, 
especially in the radiology 
department.  All imaging staff 
working in radiology have some 
knowledge of the magnetic field 
relating to the MRI machine 
and that metal objects must be 
excluded from the MRI scanning 
room.  However, even for 
professionals, especially those 
new to the environment or under 
pressure with staff shortages, 
working overtime, emergency 
events, or personal distractions, 
they may not always be as 
vigilant as necessary with screening procedures. 

The general public often have no understanding of the difference 
between imaging modalities.  While they may know that MRI 
involves a tunnel, there is typically limited understanding of 
the technology or risks, if it is their first scan.  It is the health 
professional’s duty to provide patients with safe care, maintain 
their own safety and meanwhile offer high quality and cost-effective 
care.  This article, based on a PowerPoint developed for radiology 
nurse education at Te Toka Tumai, Auckland, offers a refresher 
on MRI safety knowledge and provides a reminder of the need for 
continued vigilance with screening and the importance of patient 
and staff education.

Magnetic Resonance Imaging (MRI)
MRI is a unique modality using powerful and rapidly changing 
magnetic fields, radio waves and a computer to generate detailed 
diagnostic three dimensional images.  It offers detailed imaging 
of organs and tissues throughout the body to detect injury and 
disease processes, without the need for x-rays or “ionising” 
radiation.  It is particularly useful for detailed imaging of the brain, 
spinal cord and nerves, as well as muscles, ligaments and tendons.  
Because it is minimally invasive and carries no risk of radiation 

MRI safety: 

Avoiding risks related 
to MRI scanning

exposure, MRI is widely used for 
diagnostic imaging (Inaguma et 
al., 2023; Mittendorff, Young & 
Sim, 2021). 

If safe practices are followed, 
there are no known side-effects 
of a MRI examination (Inaguma et 
al., 2023; SMRT Safety Committee 
(SSC), 2017-2018). 

To generate images, the MRI 
system uses three magnetic 
fields: the static, radio-frequency 
(RF) and the time-varying 
gradient magnetic field.  The 
static magnetic field is produced 
by a large and powerful magnet.  

There are three types of 
MRI magnets: permanent magnets, resistive magnets and 
superconductive magnets (SSC, 2017-2018).  Most clinical magnets 
are superconducting utilising very cold cryogen gases to maintain 
the static magnetic field (Cross, Hoff & Kanal, 2018).  Because 
turning the magnet off, known as quenching, involves the release of 
dangerous cryogenic gases, the magnet is always left on, meaning 
the machine is dangerous even when the scanner is not in operation 
(SSC, 2017-2018).  

The MRI signal is created by radio-frequency (RF) pulses.  The 
transmit RF coil inside the MRI scanner transmits the RF energy 
to the patient, then a receive coil, positioned around the patient’s 
body in the area being imaged, detects signals from the patient.  
The gradient coils of the MRI system produce gradient magnetic 
fields that spatially vary in strength across the patient to help 
localise the signal for image formation. 

Risks associated with MRI
MRI accidents are the least frequent among all medical accidents 
(Inaguma et al., 2023).  However, if safety guidelines are not strictly 
followed, the MRI procedure can be dangerous for both the patient 
and the staff.  The three magnetic fields each have their own safety 
risks, including magnetic forces on metals, acoustic noise, tissue 

By Liying Duan

Abstract Magnetic Resonance Imaging or MRI is a valuable 
diagnostic tool using strong magnets and radio waves to 
produce detailed three dimensional images of particularly 
soft tissue organs. MRI accidents are the least frequent 
among all medical accidents. However, if safety guidelines 
are not strictly followed, MRI can be dangerous for both the 
patient and staff. Strict protocols, patient screening and both 
patient and staff education are critical to ensure patient and 
staff safety. This article reviews risks related to MRI scanning 
and highlights the key information that all staff need to be 
vigilant about to ensure the safety of all people in the MRI 
environment.
Key words: magnetic resonance imaging (MRI), MRI risks, 
patient screening, staff education 
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heating and burns, nerve stimulation and biomedical implant and 
device risk.  All these risks can potentially cause significant harm 
or even death to people around the MRI scanner (Mittendorff et al., 
2021). 

Health professionals working in radiology must have appropriate 
understanding of these risks to ensure adverse events are avoided.

In this article, issues associated with these three electromagnetic 
fields are discussed, specifically the effects associated with metallic 
devices internal and external to patients and staffs.  Other risks, 
such as the injection of gadolinium-based contrast agents, will not 
be addressed in this article. 

MRI risks related to static magnetic field
The strong static magnetic field is the primary concern related to 
MRI safety (Cross et al., 2018).  According to Shah & Aran (2023), 
the magnet in a 1.5 Tesla scanner produces a magnetic field about 
30,000 times stronger than that produced by the Earth.  The 
powerful magnetic field of the MR system can attract certain 
ferromagnetic metals, such as iron, and cause them to move 
suddenly and violently.  This is known as the projectile or missile 
effect and carries the potential for severe injury and even death to 
people in the object’s flight path (Mittendorff et al., 2021; SSC, 2017-
2018).  Stronger magnetic field strength equals stronger magnetic 
attraction, especially at the edges of the scanner bore (SSC, 2017-
2018). 

Any ferrous objects inadvertently brought into the MRI 
scanner room can be drawn into the magnetic field with force 
and potentially into the scanner.  A paper clip may travel up to 
80kms/h towards the MRI scanner in a 1.5 Tesla environment 
(SSC, 2017-2018).  The speed of these objects attracted to the 
powerful magnet is enormous, and the trajectory is unknown and 
often erratic, leading to both potential harm and possible fatal 
accidents.  Therefore, any person accessing the MRI room should be 

Examples of RF induced burns (Images from Shellock, n. d., www.MRIsafety.com, as cited in Mittendorff et al., 2021): (A) fourth-degree burn immediately 
after MRI examination on a 5-week-old baby, caused by an MR Unsafe pulse monitor. This resulted in amputation of the forearm58 (B) burn resulting from an 
MR Unsafe pulse oximeter on the finger, post-escharotomy (C) second-degree burn after MRI examination from invisible metallic microfibres in clothing (D) 
first-degree burn around a tattoo after MRI.

A

B

C

D

… the magnet in a 1.5 Tesla 
scanner produces a magnetic field 
about 30,000 times stronger than 

that produced by the Earth.

thoroughly screened to prevent any ferrous metallic objects such 
as screwdrivers, scissors, knives, and oxygen tanks from entering 
the room.  Strict guidelines regarding access, responsibilities and 
training should be established and followed to avoid the potential 
risks and ensure competent and safe practice within the MRI 
environment.

MRI risks related to radiofrequency field (RF)
The main risk of the RF field is the induction of an electrical charge 
within the body leading to RF burns.  Burns are the most frequently 
reported adverse incident associated with MRI (Mittendorff et 
al., 2021).  According to Mittendorff and his colleagues (2021), 
59 percent of MRI adverse events reported in 2019 by the FDA’s 
incident management system (MAUDE) related to thermal injury.  
Burns caused through MRI scanning are mainly due to electrically 
conductive materials brought into the scanner, direct contact with 
RF coils, proximity burns from contact with the scanner bore itself 
or an electrical loop formed by the patient’s body (Mittendorff et 
al., 2021).

Because metals conduct electricity, when devices containing 

https://onlinelibrary.wiley.com/doi/10.1002/jmrs.546
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metals are placed within the RF magnetic field, a concentration of 
electrical currents induced by RF can potentially cause excessive 
heating, leading to severe tissue damage (Mittendorff et al., 2021).  
A patient who had deep brain stimulation electrodes implanted 
for Parkinson’s disease suffered permanent neurological damage 
when having an MRI scan of the lumbar spine (SSC, 2017-2018).  
Therefore, Mittendorff et al. (2021) pointed out that obtaining 
a thorough patient medical history is necessary to identify any 
previous surgery and/or injuries involving implanted devices prior 
to an MRI examination. 

Because the skin itself is conductive, during RF deposition an 
electrical current can be induced at an area of highest resistance, 
such as where a closed loop is formed by fingers and thighs 
touching and can produce enough heat to cause tissue burns 
(Mittendorff et al., 2021).  To minimize the risks of burns, it is 
important to ensure distance between the patient and the bore of 
the scanner and that no skin surfaces touch each other by using 
insulating materials.  Meanwhile, application of RF power transfers 
energy to the patient, leading to variable degrees of temperature 
rise (Nordin et al., 2024), requiring particular care for geriatric 
or diabetic patients for whom the sensations of heat can be 
particularly disturbing. 

MRI risks related to gradient magnetic field
The interaction between the static magnetic field and the gradient 
magnetic fields during scanning makes air vibrate and leads to a 
very high acoustic noise level.  Exposure to noise in excess of 85 
decibels can cause permanent damage to the hair cells in the inner 
ear, leading to hearing loss (Kihlberg et al., 2022).  Sound levels in 
MRI can routinely be over 85 decibels which can potentially cause 
auditory damage and lead to tinnitus, discomfort, and hearing loss 
(Kihlberg et al., 2022).  Hearing protection should be provided for 
all persons remaining in the scanner room.

Electrical currents can be induced by the changing magnetic 
field gradients, which can damage implants containing electronics.  
Changing gradients can also induce electric fields in tissue, 
stimulate peripheral nerves and result in the patient experiencing 
sensations of tingling, tapping and/or pain (Cross et al., 2018).  The 
severity depends on the pulse sequence, the patient position and 
the sensitivity of the patient. 

Accidents do happen
All these potential risks exist and accidents, though less common, 
do happen.  In New Zealand, there was an accident reported by 
The New Zealand Herald in 2014 (Wynn, 2014).  A knife flew out of a 
man’s pocket while he was having an MRI brain scan in an Auckland 

Examples of projectile accidents in the MRI environment, clockwise from left: oxygen cylinder, wheelchair, stretcher bed and floor polisher. (Images from, 
Shellock, n. d., www.MRIsafety.com, as cited in Mittendorff et al., 2021)
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hospital, hitting him in the face and causing serious eye trauma and 
an orbital fracture.  When the scan started, the technician noticed 
the man was moving.  He removed keys from his pocket then the 
pocketknife.  The closed knife flew out at high speed and hit him in 
the face. 

In 2019, a radiology nurse was seriously injured at a hospital in 
northern Sweden, when caught in the strong magnetic field of the 
MRI scanner and pulled against it (Fornell, 2019).  The accident 
occurred in the mobile MRI truck located near the hospital 
entrance.  A patient was in the MRI system undergoing an imaging 
examination when the accident happened.  The hospital said the 
nurse went to the patient and was apparently wearing a weight vest 
containing ferrous metal.  Two security guards from the hospital 
came to the site to help.  Both suffered minor injuries.  The X-ray 
nurse was treated at the intensive care unit at the hospital.  The 
patient in the MRI machine was uninjured. 

Accidents can be fatal
Without adherence to the safety guidelines serious consequences 
can occur.  A six-year-old boy died after undergoing an MRI exam 
at a New York-area hospital when the machine’s powerful magnetic 
field jerked a metal oxygen tank across the room, crushing the 
child’s head (ABC News, 2001).  The canister fractured the skull 
and injured the brain of this young patient, resulting in his death 
two days later.  It was a routine imaging procedure performed post-
surgery for a benign brain tumor. 

Another fatal accident happened in early 2023 in Brazil.  A 
Brazilian man accompanying his mother for an MRI scan later 
died from injuries he received when a concealed handgun he 
was wearing pulled from his waistband, struck the MRI machine, 
discharged and shot him in the abdomen (Mcrae, 2023).  Clinical 
staff reportedly instructed both the patient and his mother to leave 
all metal items outside the scanning room as a matter of standard 
procedure, however the 40-year-old failed to do so despite verbal 
and written request. 

Classification of accident causes
In order to increase the safety of MR examinations and reduce 
the incidence of future accidents, staff require a thorough 
understanding of MRI risks.  Inaguma and colleagues conducted 
an exploratory analysis of accidents involving MRI ferromagnets 

From left: Full thickness finger burn from a pulse oximeter (from Sung et al under CC BY); Skin-to-skin contact conductive loop (“kissing”) burns on the hand 
and thigh (from Vister et al under CC BY)

Lack of communication, 3 events, 2%

Failure to check, 119 events, 69%

Lack of knowledge, 27 events, 16%%

Patient’s unawareness of ferromagnetic objects, 7 events, 4%

Under unusual psychological condition, 7 events, 4%

Misjudgments, 6 events, 3%

Others, 2 events, 1%

Fig 1. The classification of accident causes. (Inaguma et al., 2023)

based on  the Japanese database of adverse medical occurrences 
(Inaguma et al., 2023).  From a total of 104,659 accident reports 
over nine years, 172 involving the presence of ferromagnetic objects 
in the MRI room were extracted and analysed.  ‘Failure to check’ 
was the most common cause, accounting for 69 percent of all 
cases, followed by ‘lack of knowledge’ at 16 percent (Inaguma et 
al., 2023). 
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How to be safe in MRI environment
To create a safe MRI environment, staff require sound knowledge 
of the physical principles of the MRI scanner and must understand 
the associated safety risks and how to avoid adverse events from 
occurring. 

There are a wide variety of published resources and guidelines 
available to ensure safety in the MRI environment.  The Zone system 
recommended by the American College of Radiologists is widely 
adopted to restrict access to the static magnetic field in the MRI 
scanner (Shah & Aran, 2023).  It starts with Zone I in the radiology 
waiting area and attached corridors to Zone IV in the magnet room, 
with increasingly restricted patient and staff access.  There are 
signs in each area indicating passage into different zones, with 
increasing warnings about magnetic fields.  This design format 
reduces the chances of individuals accidently entering the MRI 
scanner room. 

Appropriate safely screening prior to persons entering the MRI 
control room and MRI exam room is essential.  All patients need 
to be screened and well informed before entering the scanning 
room using a written information and screening form to clarify and 
confirm prior surgeries or accidents potentially involving metal 
implants or devices.  This needs to be reinforced by face-to-face 
verbal questions and discussion prior to the scan.  Implantable 
devices must be identified by patient report, medical record, or 
screening to confirm whether they are MRI safe, conditional, or 
unsafe.  It is vital that patients remove all metallic belongings in 
advance of an MRI examination, including external hearing aids, 
watches, jewelry, cell phones, and items of clothing that have 
metallic threads or fasteners.  Additionally, makeup, nail polish, 
or other cosmetics that may contain metallic particles should be 
removed if applied to the area of the body undergoing the MRI 
examination. 

Thermoregulation around the site of new tattoo (less than two 
weeks old) can heat up and make the ink spread.  Also, some 
clothing items such as athletic wear (e.g., yoga pants, shirts, etc.), 
socks, and braces, may contain metallic threads or metal-based 
anti-bacterial compounds can heat up and cause burns.  Therefore, 
MRI facilities typically require patients to remove all potentially 
problematic clothing items prior to undergoing an MRI. 

During the examination, hearing protection is needed and cables 

or extremities must not form conductive loops or touch the bore 
of the magnet.  Communication with the patient should also be 
maintained with the patient so they can alert staff to any issues.

Screening for staff is essentially the same as for patients.  New 
nursing staff must be orientated to MRI safety and complete an MRI 
safety assessment.  Guidelines, manuals and checklists should be 
developed, implemented and adhered to at all times.  On-going 
education should be provided for staff and patients to prevent 
accidents involving the risk of magnetic objects in the MR scanner 
room.  Caution is required with emergency situations, geriatric, 
and pediatric patients because of the potential unreliability of their 
information.  

Equipment commonly found on inpatients such as ankle weights, 
pedometers, clips, and clamps also pose significant risk.  All 
clinical support equipment should be screened for safety and 
labelled clearly as MRI safe before passage into the MRI room. 

Conclusion
Most MRI-related incidents result from deficiencies in screening and 
or the lack of properly controlling access.  To promote safety in the 
MRI environment, all staff need to understand the key aspects of 
the MRI system and environment, along with safety issues and risks. 
The importance of careful MRI safety screening prior to entering 
the MRI environment is critical to prevent dangerous objects from 
entering the scan room.  All the patients undergoing MRI need to 
be informed and educated about the screening process.  Clear 
communication and close collaboration among multidisciplinary 
team members is also an important aspect of protecting individuals 
from MRI system related accidents and injuries.  

With careful screening, efficient communication, and continuous 
training, the risk for MRI-related accidents can be vastly reduced 
and a safe MRI environment ensured.
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Introduction
A patent airway is critical to 
the survival of the human body. 
The airway or the respiratory 
system is vital to supply oxygen 
and maintain organ function 
(Mekonnen et al., 2022). In this 
article, the respiratory system will 
be referred to, as the ‘airway’. The 
normal and abnormal physiology 
of the airway will be analysed, 
in relation to the physiological 
consequences of an acute 
intervention. The acute intervention is the intubation of a patient 
using an endotracheal tube. 

Moreover, nursing implications for a patient with tracheal injury 
following endotracheal intubation will be explored with a reflection 
on the author’s nursing practice, contrasted and compared with 
evidence from current literature.

Physiology of the Respiratory system
Oxygen and carbon dioxide exchange is critical to life. The 
respiratory system is the main system responsible for ventilation 
and gaseous exchange (Tortora & Derrickson, 2014). The exchange of 
gases involves delivering oxygen to the blood stream, while receiving 
and expelling waste gases such as, carbon dioxide (Farrell, 2017).

The airway is comprised of multiple organs including the nose, 
oropharynx, larynx, trachea, bronchi, bronchioles and the lungs. 
These organs facilitate the process of gas exchange in the lungs. 
Each different lobe in the lungs contain many small alveoli which 
is the primary site of gas exchange from the environment and the 
bloodstream. For example, perfusion of tissue begins and occurs 

through the alveoli in the lungs 
by transporting oxygen into the 
capillary network where oxygen 
enters the arterial system, 
ultimately perfusing tissue 
(Haddad & Sharma, 2022).

Anatomy of the upper and 
lower respiratory tracts
Anatomically, the airway is 
divided into two sections, the 
upper and lower respiratory 
tracts (Van-Scott et al., 2013). 
The upper airway is comprised of 

extra thoracic components, including the nasal cavity, oral cavity, 
nasopharynx, oropharynx and larynx (Mete & Akbudak, 2018). 
Functionally, the upper airway warms and filters inspired air to 
enable the lower respiratory tract to proceed with diffusion or gas 
exchange (Farrell, 2017). The upper airway of an adult human is 
constantly filled with airflow from the external environment with 
air consistently introduced and expelled from the body through the 
nasal and oral cavities Kumpitsch et al. (2019).

The nasal cavity and nasopharynx have a large surface area of 
complex paths that receive the air from the environment. The nasal 
cavity has rigid walls that act as supporting structures to give 
strength and reduce the likelihood of obstructions in the airway 
lumen. These respiratory organs are responsible for receiving, 
warming, filtering and humidifying inhaled air (Van-Scott et al., 
2013). In the nasopharynx, the inspired air comes in contact with a 
large surface area of ciliated mucous membranes that moistens and 
warms the inspired air to body temperature, before subsequently, 
transferring air into the epiglottis and larynx (Farrell, 2017). The 
epiglottis works primarily to deflect any liquids and solids that are 

By Marvin Jr Gonzales

Abstract Within this article the physiology of the respiratory 
system, (the airway) is explored and the nursing implications 
for the patient when injury occurs to the trachea during 
endotracheal tube insertion. The trachea is the conduit for air 
passage, but also for mucociliary clearance and the warming 
and humidification of air. A patent airway is critical to the 
survival of the human body by enabling perfusion of tissue and 
damage to the trachea can have a detrimental effect on the 
patient’s life.
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travelling through the oropharynx airway and directs them to the 
oesophagus (Van-Scott et al., 2013). 

Meanwhile the cartilaginous larynx, located midline-anterior to 
the neck, transmits air from the oropharynx and nasopharynx to the 
trachea and the tracheobronchial tree (Patwa & Shah, 2015). 

The larynx is an important organ in the airway that also protects 
the lower respiratory tract from aspirating food into the trachea. For 
example, the larynx has multiple receptors, that when stimulated 
produce a cough reflex that expels any liquids or solids from the 
airway (Van-Scott et al., 2013). Additionally, the larynx contains the 
vocal cords which are responsible for generating sound (Suarez-
Quintanilla et al., 2022).

From the upper respiratory tract, air moves further down to the 
lower respiratory tract, comprised of the tracheobronchial tree 
(Mete & Akbudak, 2018). The structure of the tracheobronchial tree 
includes the trachea, bronchi and terminal bronchioles (Van-Scott 
et al., 2013). It consists of a series of complex conducting airways 
that deliver gases from the upper airway to the trachea, down to the 
alveoli and vice versa (Patwa & Shah, 2015). Respiratory structures 
that branch from the trachea are mainly conducting pipes for gases 
as there is no gas exchange that occurs within these structural 
organs.

The trachea is a conducting airway that has vital functions in 
maintaining the normal physiology of airway conduction. It is a hollow 
cylindrical-shaped conduit that serves as a passage of air between 
the larynx and bilateral bronchi (Farrell, 2017). The trachea begins at 
the base of the cricoid cartilage and branches off into the right and 
left mainstem bronchi at the carina (Almanzar & Danckers, 2022). 

The trachea is composed of smooth muscle and cartilaginous 
rings that are structurally placed at different intervals ascending 
and descending the trachea (Farrell, 2017). It contains smooth 
muscle membranes posteriorly and 18 to 22 D-shaped cartilaginous 
rings anteriorly and laterally which play a crucial role in maintaining 
an open airway lumen by providing stability and rigidity to the 
tracheal wall (Farley & Schlicksup, 2022; Farrell, 2017). Furthermore, 
the posterior smooth muscles membranes of the trachea provide 
flexibility to allow the passage of food to the oesophagus (McCance 
& Huerter, 2014).

A patent trachea is vital to life as a conduit for air passage, but 
also for mucociliary clearance and the warming and humidification 
of air. Mucociliary clearance by the trachea is achieved by tracheal 
glands, cilia and goblet cells in the mucosa (Brand-Saberi & Scafer, 
2014). Mucociliary clearance is critical to protect the airway from 
harmful materials such as viral and bacterial pathogens, gaseous 
materials and particles. Mucociliary clearance by the trachea 
is critical to ensuring the lungs remain in a sterile condition for 
efficient functioning (Bustamante-Marin & Ostrowski, 2017).

Injury to the airway
Considering the airway’s critical functions, damage to its structures 
is detrimental to life. There are multiple risk factors that may cause 
injury to the airway. Studies suggest the aetiology of injury to the 
airway includes iatrogenic causes, blunt trauma, penetrating trauma, 
aspiration and inhalation of liquid (Farley & Schlicksup, 2022; 
Santiago-Rosado et al., 2022). Research suggests iatrogenic causes 
to be one of the most common causes of airway injuries (Farley & 
Schlicksup, 2022; Grewal et al., 2018; Kumar & Cascella, 2022).

Endotracheal intubation is one of the main causes of iatrogenic 
airway injuries. Research conducted by Farley and Schlicksup 
(2022) focusing on injuries within the trachea and tracheobronchial 

tree, claimed endotracheal intubations predispose patients to 
complications, including infection, stricture, oedema, vocal cord 
paralysis and decreased lung function. These findings concur with 
the research of Hatipoglu et al. (2016), who suggest trachea and 
tracheobronchial tree injuries also include symptoms such as cough, 
stridor, haemoptysis, dyspnoea and tachypnoea. Both papers 
concluded that injuries occurring within these structures create high 
potential for mortality and morbidity.

Endotracheal tube intubation related iatrogenic injury affects 
the normal physiology of the trachea and the airway. The normal 
physiology is affected by trauma to the trachea following prolonged 
insertion of the endotracheal tube. For example, injuries can occur 
within the trachea by creating pressure on its surrounding structures 
from over-inflation of the cuff or the use of an incorrect endotracheal 
tube size. The trachea is placed under strain and pressure and may 
develop a longitudinal tear around the membranous components 
of the cervical and intrathoracic areas. Over inflation of the cuff 
results in an injury to the proximal segment of the trachea (Farley & 
Schlicksup, 2022; Grewal et al., 2018).

Endotracheal intubation also potentially alters the normal 
physiology of the laryngeal airway. Research conducted by Kumar 
and Cascella (2022) suggests laryngeal injuries commonly occur to 
patients after endotracheal intubations, clinically manifesting with 
varying severity of oedema, granulation, ulceration and decreased 
vocal cord mobility ultimately resulting in narrowing of the airway 
lumen. Furthermore, luminal narrowing of the airway from laryngeal 
oedema contributes significantly to patient breathing difficulties 
and/or stridor post-extubation. Their research also found post-
extubation, stridor to be the leading cause of patient reintubation 
(Kumar & Cascella, 2022). This finding is critical because Kumar and 
Cascella (2022) in turn identified reintubation as a result of post 
endotracheal intubation stridor as a significant risk factor in patient 
mortality and morbidity.

The normal physiology of the laryngeal airway is altered by the 
inflammatory response triggered by an endotracheal intubation. 
The pathologic process that affects normal physiology usually begin 
after intubation, but only presents clinically after the expulsion 
of the endotracheal tube (Kumar & Cascella, 2022). For example, 
thereafter when the patient is intubated, pressure generated by 
the tube triggers an inflammatory reaction at the site of contact 
between the tube and surrounding membranes. Prolonged contact 
and pressure by the tube and the inflated cuff on surrounding 
structures of the laryngeal airway causes superficial mucosal 
damage, ultimately resulting in swelling and ulceration of the 
laryngeal airway. Most specifically, damage to mucosal membranes 
of the larynx has patients complaining of a sore throat, dysphasia 
or dysphagia, post-operatively. If not treated carefully, these 
symptoms create the cascade of poor health outcomes such as 
difficulty breathing, stridor and reintubation (Kumar & Cascella, 
2022). Moreover, Kumar and Cascella (2022) identified the risk of 
tracheal and laryngeal airway injury post endotracheal intubation 
occurs significantly in patients undergoing head and neck surgery. 

Nursing Implications
A clinical experience while caring for a patient undergoing 
comprehensive head and neck surgery identified the need for the 
author to understand the risk and complications of prolonged 
endotracheal intubation. A patient was undergoing comprehensive 
head and neck surgery for a malignant tumour. Appropriate and 
accurate nursing implications for this patient was critical for positive 
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health outcomes. For example, prior to the surgery, a surgical 
and anaesthetic plan was devised by the multidisciplinary team in 
order to identify and gather correct instruments for surgery and 
for delivering anaesthesia. Both surgical and anaesthetic teams 
identified endotracheal tube to be the anaesthesia delivery method. 
Following this, the nursing team, along with the anaesthetic team, 
ensured the correct size endotracheal tube was present and the 
preference of using low-pressure cuffs and ancillary equipment, 
such as stylets and bougies, were available.

The findings from Farley and Schlicksup (2022) and Cardillo et 
al. (2022) supported the interventions completed by the nursing, 
surgical and anaesthetic team. Both research papers suggested the 
need for a pre-operative briefing to acquire ancillary equipment, 
such as those mentioned above, as well as other equipment to 
aid in a difficult intubation, such as a flexible bronchoscope to 
aid in visualization and avoidance of airway injury. Furthermore, 
appropriate training and utilisation of trained medical personnel 
is paramount to avoid airway injury. The skill and knowledge of the 
medical personnel plays a key role in preventative treatment. For 
example, untrained professionals may cause improper manipulation 
of the airway and incorrect usage of endotracheal tube and cuff 
size that contribute to increased risk for airway injury (Farley & 
Schlicksup, 2022; Cardillo et al. 2022).

The research conducted for this essay has had a positive influence 
on the author’s nursing practice by enhancing his knowledge of 
the risks and complications of endotracheal intubation. Within 
the author’s nursing practice, he will continue to promote 
positive health outcomes for the patient by continuing to provide 
appropriate instruments to support trouble-free smooth patient 
intubation of a patient. The literature has provided crucial guidance 
about the range of different instruments available to support difficult 
intubations. The author has been educated about the importance 
of supporting the anaesthetic team during the intubation process 
including physical support through assisting with passing of 
instrumentation, or the physical act of collecting needed equipment 

for successful and safe intubation of patients. The literature 
has impacted the nursing practice of the author by enhancing 
his knowledge of the risks and complications of endotracheal 
intubation, and what to expect when caring for patients with 
endotracheal tubes both intraoperatively and postoperatively. 
Furthermore, the literature also enhanced the ability of the author 
to identify post endotracheal tube complications in a patient, thus 
enhancing his ability to react in a timely fashion to deteriorating 
clinical situations.

Conclusion
A patent airway is critical to the survival of the human body by 
enabling perfusion of tissue. The normal physiology of the airway 
has been discussed along with its abnormal responses to an acute 
intervention. The risk of airway injury is enhanced by the usage of 
endotracheal tubes for intubation. Tracheal and laryngeal oedema 
has been identified as leading outcomes of iatrogenic injury that 
alters the normal physiology of the airway. The pressure being 
generated by the process of intubation causes an inflammatory 
response in the body that manifests in varying clinical symptoms 
which health professionals must be able to identify and react 
accordingly to maintain positive health outcomes for patients. 
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Parental presence in the anaesthetic care unit

By CHRIS BRACE BN, RGON

ABSTRACT

THE trauma of hospitalisation on children has been reduced 
dramatically by the liberalisation of hospital policies in regard 
to unrestricted visiting by families/whanau. Although access 
to operating theatre remains restrictive, this move has encour-
aged the presence of parents in the anaesthetic room at the 
time of induction. In line with this more liberalised movement is 
the concept of parental presence in the Post Anaesthetic Care 
Unit (PACU) immediately post operatively. While there has been 
considerable progress on parents being present at induction, 
few hospitals have a policy that allows parents in their PACUs. 

This paper discusses the concept of parental presence and im-
plications for nurses. It provides background information, dis-
cusses the benefits to all parties and highlights a deficiency in in 
patient care that the author perceives. 

MAJOR changes in the expectations of parents when children 
are  hospitalised have occurred over the last 30 years, with par-
ents now expecting to play a major role in the healthcare of their 
child. In past years, parents were required to remain separated 
from their child and accept the decisions of medical teams with-
out either their input or opinion.

Nowadays, parents expect to be part of the healthcare team 
within the hospital setting, developing a partnership with health 
professionals to achieve positive outcomes for their children. 
This increased participation of parents in the care of their chil-
dren is widely considered to have improved the quality of care 
for the hospitalised child (Calley and Smith, 1991).

Although unrestricted visiting in the hospital ward and the 
encouragement of parental involvement with the child’s care 
has lessened the trauma of hospitalisation for the child, this 
liberty and encouragement’ often stops at the entrance to 
the operating theatres. There has been a slow increase of 
parents welcomed into the anaesthetic room to be with their 
child at induction, but there has been little welcome into PA-

CUs. The decision to allow parents into the PACU is often 
based on tradition or policies rather than family needs (Jack-
son et al,1997).

Parental presence in the anaesthetic room

The movement for the liberalisation of parental visiting rights 
was encouraged by child psychologists in the late 1950s as 
the adverse impact of separation from parents on the child in 
hospital was recognized. 

Around 1967, numerous international studies on the effects of 
parental presence during a child’s anaesthetic induction indi-
cated that children were less anxious and less distressed when 
accompanied by parents.

These studies also showed there were no lasting effects on 
children not accompanied by parents, other than separation 
anxiety (Holt and Maxwell, 1994).

Johnson et al (1992) reported that when parents had difficulty 
coping with the stress of their child’s induction, this stress ap-
peared to affect the child dramatically and these children were 
more anxious than children whose parents did not accompany 
them. LaRosa, Nash et al. (1995) stated that a premedication 
generally is not required if the parent is present at induction, 
thus with the elimination of sedation before surgical proce-
dures, there is often a shortening of the recovery time following 
anaesthesia.

Anaesthetists remain deeply divided on the question of parental 
presence in the anaesthetic room with reasons varying from risk 
of infection, the speed of of the development of complications 
on induction and the level of anxiety in the parent, which may 
influence the child (Johnston et al., 1992).

Hannallah and McGill (1992) found that of the anaesthetists 
who encouraged parental presence at the time of induction, 
few were happy about parents being present during recovery 
time due to the volatility of children as they emerge from an-
aesthesia.

There has been a slow increase of parents welcomed into an-
aesthetic rooms with their children in New Zealand, with pa-
rental presence during induction of anaesthesia still remaining 
controversial. With the acceptance of parents into the anaes-
thetic room at induction, the concept of parents in the PACU 
immediately following surgery should seriously be considered. 
It is a natural progression from parents being present at induc-
tion to allowing access to the PACU, as the induction period 
is a time of operational emergencies just as common as the 
emergence period. The benefits of a child going under anaes-

This issue’s From the Archives article was first published in the 
July 1999 issue of The Dissector (Vol. 27, No. 3). Thanks to 
Karen Hall for her diligence in the archives of the New Zealand 
Nurses Organisation.
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thesia calmly becomes extremely significant to the PACU nurse 
with the short acting anaesthetic agents that are in favour and 
readily available today. These agents make the it more likely the 
child will emerge from the anaesthetic in the same psychologi-
cal state as they were at induction i.e. distressed, or calm and 
relaxed.

Stress on the hospitalised child

Human beings consciously and unconsciously accept a situa-
tion as harmful, potentially harmful or challenging. The degree 
of stress given to each situation is relative to the effects of that 
situation on a person’s well-being. While in hospital, the child 
experiences unfamiliar routines and equipment, as well as pain-
ful procedures in which typically, the child responds with anxi-
ety brought about by fear of the unknown.

In this threatening environment, the child depends on the par-
ent for support, therefore it is not surprising that separation 
anxiety experienced by both the child and the parent takes on a 
particular importance when surgery is involved (Hannallah and 
McGill, 1992).

One of the greatest fears of children undergoing surgery is sep-
aration from their parents. 

Anticipation of a surgical procedure can be extremely stressful 
to both parent and child, with the child’s stress being increased 
by the parent’s tension and anxiety. The child’s ability to adjust 
to the hospital may depend upon how the parent adjusts to 
the situation. This adjustment consists of the parent’s ability to 
control anxiety, give emotional support, accept the reality of the 
child’s illness and handle visiting opportunities. Some parents 
cope with stress by selectively restricting their awareness of a 
situation; others engage in actively seeking more information 
and discussing experiences whereas still others will use avoid-
ance and active coping to help prevent emotional trauma sec-
ondary to hospitalisation.

Therefore, hospitals should consider the ability to modify the 
experiences to meet the adjustment capabilities of both child 
and parent. The child who continues to have a degree of control 
over a situation will remain less anxious and fearful, empow-
ering the parent to adapt and cope with the situation (Korsh 
1991).

Numerous studies over the last few decades have demon-
strated the negative psychological effects of  hospitalisation on 
children (Vernon et al., 1989). Along with these studies, nurses 
have endevoured to relate to the concern of decreasing distress 
experienced by children who are hospitalised.

Evaluation the levels of anxiety and stress placed upon the situ-
ation of the child undergoing surgery and entering the theatre 
area by the parents is an indication as to how the child will cope 
with the new experience. The whole atmosphere of a large im-
personal PACU is not conducive to a stress-free recovery. Chil-

dren are surrounded by adult patients, with no familiar sights 
or sounds, an environment that may influence them to become 
distressed, agitated and difficult to calm. Even if the parent 
is required in the PACU, there can be a delay as parents may 
have to wait in a ward or cafeteria, often a distance from the 
theatre suites, in which time the child has frequently become 
distraught.

Although pre-operative preparation has been largely addressed, 
little has been done to reunite the parent and child in the strange 
and stressful immediate post-operative environment. The child 
is surrounded by strange people in ‘funny clothes’ while par-
ents pace the hallways, wondering “is my child awake yet’?” or 
“it’s been ages, what has happened?”

Benefits of parental presence 

Schaffer and Emerson (1994) identify three stressful periods in 
a child’s hospitalisation. Firstly, the admission to hospital; sec-
ondly, the painful procedures; and thirdly the immediate post-
operative period.

If the immediate post-operative period is one of the most 
stressful periods for a child, nurses must ask themselves if they 
are wasting a valuable asset to a child’s care by excluding par-
ents from the PACU. Parental presence has been found to be 
beneficial in the anaesthetic room and it is likely to be equally as 
beneficial in the similarly stressful environment of PACU.

Kain et al. (1996), in a study of parental presence in the PACU, 
indicated that by being present in the PACU after surgery, both 
parents and child were reassured. 

There has been, and undoubtedly will continue to be, contro-
versy surrounding whether there should be parental presence 
in the PACU and with most hospitals containing a PACU which 
cares for both adults and children, there has been slow pro-
gress towards accepting this scenario.

A paediatric hospital in Auckland has a policy for parental visit-
ing in the PACU that has been successfully in use for a num-
ber of years, resulting in the children being more relaxed and 
co-operative if repeat visits to the area are required as there is 
a positive memory (Auckland Hospital 1995). Undoubtedly the 
fact that all the patients are children has made it easier to im-
plement such a policy whereas the combined child/adult PACU 
means a far more complicated scenario and requires an entirely 
different focus to the process. It is quite possible though for 
hospitals to designate a small area of PACU to the paediatric 
patients and thus enable parents to be present.

Parental visiting in the PACU can be a positive experience 
for both parents and child, as well as a useful purpose being 
served.

Parents state that visiting has a reassuring effect on them and 
they believe it has a similar effect on their children. They also 
believe they are able to reassure their children simply by their 
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presence and their ability to comfort and physically hold them. 
They believe it is not necessary to physically care or undertake 
tasks for their children but see their role as comforter.

Nursing issues

The majority of complications following surgery will occur in the 
PACU, with 75 percent of all anaesthetic complications occur-
ing in the PACU (Drain, 1994), 

Therefore it is an area of unpredictabilily where every patient 
has the potential for complication. Because of this, children 
may be placed into an area where potentially it may be psycho-
logically unsafe for them to be.

The argument voiced by PACU nurses against parents being 
present is usually “if something happens we do not have time 
to take care of the patient and the parent also” (Murphy, 1994). 
When considering this issue, remember that if a patient is in-
jured during PACU care, and this is caused by the nurse’s neg-
ligence, the nurse is liable whether or not the family member is 
present. If a parent faints or is in need of the nurse’s attention, 
by transferring that attention to the parent it could be argued 
that this action would reduce the care provided to the patient.

Principle Four of the Code of Conduct for Nurses and Midwives 
written by the Nursing Council of New Zealand states “the 
nurse takes care that a professional act or omission does not 
have an adverse effect on the safety and well-being of patient/
clients” (Nursing Council of New Zealand, 1995).

Even though the nurse’s responsibility is to the patient, she/he 
has an unwritten responsibility to use reasonable care to pre-
vent a parent from injury whilst in the PACU. Nurses’ concerns 
may then be valid. If a situation is not planned and carefully 
controlled, the·nurse may not have time to take care of both the 
parent and the child.

Policy issues

Whether parents should or should not be allowed to visit their 
children in the PACU should be a carefully considered institu-
tional policy that has taken into consideration both the advan-
tages and the problems that could arise. There must be a clear, 
decisive policy based on sound principles which includes:

1,  Preparation — Parents should be told ahead of time what to 
expect and what will be expected of them so that the expe-
rience is safe and positive for all concerned. If time permits, 
a pre-operative visit to PACU is encouraged.

2,  Restrictions — The parent’s role should be outlined careful-
ly and restricted to the purpose for which they are present 
and those only that they are able to perform, e.g. provi.de 
comfort and reassurance.

3,  Liaison — There should be a liaison nurse/person made 
available to co-ordinate visits.

4,  Emergency plans — There should be a procedure that all 
staff are familiar with for quickly and safely removing the 
parent from the situation before an emergency arises.

The parents should always be given the choice of not being 
present if they so wish.

Under no circumstances should nursing resources take into 
consideration a parent being present and this policy must pro-
vide for additional resources if and/or when required.

It is important that a decisive policy is formulated so that each 
individual nurse has the confidence to make rational decisions 
regarding parental presence, without feeling care of the child 
will be compromised.

As there are few hospitals in New Zealand with separate PACUs 
for adults and children, issues of confidentiality and privacy 
arise. Human nature means there will always be the parent who 
is more interested in the other patients once they have assured 
themselves that their child’s condition is satisfactory.

This important issue must be debated and a process formu-
lated to prevent as little breaching of patients’ rights to privacy 
and confidentiality. This can be accomplished by the use of cur-
tains or mobile screens and ensuring there is always someone 
available to escort the parents when they arrive or leave the 
unit.

The role of the PACU nurse

Parental visits to the PACU can have a positive effect on patient 
care by providing children with reassurance, security, comfort 
and emotional support (Fina et al, 1997).

The primary focus of the PACU nurse is the patient — wheth-
er child or adult. The nurses’ decision on whether the parent 
should be admitted to the PACU is therefore totally depend-
ent on how she/he perceives the child’s condition, despite pre-
operative expectations of the parent. The final decision must be 
the individual nurse’s responsibility to determine.

Clear guidelines must be available to the nurse to enable her/
him to make that decision. Children are unpredictable and will 
often react in a way opposite to what is expected of them. It 
is certainly true that a parent knows their child better than the 
nurse, but no one, not even the parent, can predict the child’s 
behaviour.

Children develop specific attachments to individuals and a fear 
of strangers at approximately seven months of age (Schaffer 
and Emerson, 1994).

In my experience, little benefit is gained by a parent being pre-
sent, unless there is an exceptional reason, with infants younger 
than seven months as one is able to comfort and reassure the 
majority of this age group with a cuddle. The benefit of parental 
presence in this age group is undoubtedly to the parent.

There are times when the parent should be encouraged to be 
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with the child immediately. The parent of a child who repeatedly 
needs to return for a procedure or a parent who may have more 
knowledge of the child’s condition than the nurse is a welcome 
addition to the PACU team e.g. the child with epidermolysis 
bullosa, a condition so rare that the parent is often far more 
knowledgeable about the care needed than the nurse.

Guidelines for parental visits 

Theatre tours pre-operatively have been introduced in some 
hospitals which allay apprehension and ensure a familiarity with 
surroundings and attire. The difficulty in arranging a pre-oper-
ative visit to the PACU is expanded by the fast turnaround of 
bed allocation in the wards, which means the child is often not 
admitted until the day of surgery. This frequently allows no time 
for pre-operative·visits or any in-depth education to be given.

Hospitals should provide an area close to the operating thea-
tres which can be used as a waiting room for parents as it is 
often difficult to find parents immediately post  operatively due 
to the surgical team’s inability to predict the length of time in 
surgery. Guidelines for the expectations of parents in the PACU 
should be drawn up and given to parents when the child is first 
admitted, or at a pre-admission visit.

The activity which is occurring in the PACU at the time is an 
issue that will affect whether to be in favour of a parental vis-
it. Parents should not be allowed to enter the PACU until the 
child’s airway is considered to be safe , vital signs are stable 
and until the child is screened off from any patient present to 
avoid a breach of privacy.

When parents are admitted to the PACU, an explanation of the 
equipment being used should be given and if possible, the par-
ent should be encouraged to nurse the child, comforting and 
talking to them, thus helping to maintain the focus onto the 
child and away from other patients. Parents may require gentle 

guidance on when and how to comfort their child as the atmos-
phere may be overwhelming and frightening.

Research into the effects of parent/child hospitalisation have 
assisted in the acceptance of parents’ increased participation 
in the care of their children. This increased parental participa-
tion has flowed into the operating theatres with an increase in 
the number of parents being present at induction in the anaes-
thetic rooms. Despite these moves, the PACU remains an area 
where parents are discouraged visit more than encouraged 
within New Zealand.

PACU nurses should be encouraging the presence of parents 
into their PACUs, focusing on the positive gains from this and 
utilising the parent’s presence to improve the care to the child 
whilst under their care. Clear policies should be formulated to 
assist nurses in assessing the appropriateness of parents in the 
PACU and clearly state what the expectations are from the par-
ents.

Parental participation in the care of their child in PACU can be 
beneficial to patients and families, as well as be rewarding to 
nurses. Therefore, are PACU nurses wasting a valuable asset to 
their patient care? Literature would point to the answer to this 
question being in the affirmative.

Although logically parental presence may be difficult to encour-
age in combined adult/child PACUs, the benefits to parents, 
child and the nurse would prove to be advantageous.

PACU staff must focus on the advantages to the parents and 
child of encouraging parental presence in the PACU.

About the author: Chris Brace is the Charge Nurse of the Post 
Anaesthetic Care Unit, Operating Theatres, Waikato Hospital. 
She has been in this position for the last five years, coming from a 
background of Intensive Care nursing. She is a RGON and gained 
her Bachelor of Nursing in 1997 from Waikato Polytechnic
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Introduction
ESS is generated during 
electrosurgical tissue dissection 
in the operating theatre (OT). 
ESS is equivalent to unfiltered 
cigarette smoke containing toxic, 
mutagenic and carcinogenic by-
products of combustion (Croke, 
2020; Hill et al., 2012; Tan & 
Russell, 2019; Tomita et al., 1981; 
Vortman et al., 2021). 

OT personnel’s exposure to ESS 
during laparoscopic and robotic 
surgeries may cause eyes, nose 
and throat irritation, headache, 
dermatitis, dizziness, pulmonary 
conditions, blood disorders (Ball 
& Gilder, 2022; Zakka et al., 2020) and transmission of human 
papillomavirus (Hu et al., 2021) and Hepatitis B (Kwak et al., 
2016). 

Concerns were raised about the potential transmission of SARS-
CoV-2 through ESS (Bogani et al., 2021). In patients, inadequate 
evacuation of ESS during laparoscopic surgery increases the 
risk of carbon monoxide toxicity (Marsh, 2012) and port-site 
metastasis in tumour resection (Mowbray et al., 2013). Moreover, 
the presence of viable bacteria in ESS can cause surgical-site 
infections, leading to higher hospitalisation costs (Schultz, 
2015). The occupational hazard posed by ESS in the OT demands 
effective control measures to protect both healthcare personnel 
and patients (Stanley, 2019; Vortman et al., 2021; Zakka et al., 
2020). 

Despite the availability of ESSE devices and policies, the 
implementation of effective ESS control measures remain 
inconsistent worldwide (Giersbergen et al., 2019; Tan & Russell, 
2019). 

NZ Health and Safety at Work Strategy states that work-related 
respiratory diseases are preventable when utilising appropriate 

control measures, but data on 
this is lacking (New Zealand 
Government, 2018). 

The NZ Ministry of Health 
(MOH) began a campaign 
towards a smoke-free nation 
by 2025 (MOH, 2021), however 
the critical need for a healthier 
smoke-free work environment 
to benefit OT patients and 
personnel has not received 
much impetus. Nevertheless, 
there is growing international 
momentum towards addressing 
ESS, with legislation enacted in 
parts of Australia and several 
American states (AORN, 2021; 

New South Wales Government, 2015; WorkSafe Victoria, 2021), 
and mandatory ESSE policies being adopted by several European 
countries (Watters et al., 2022). 

Both, the NZ Nurses Organisation and Perioperative Nurses 
College endorse the elimination of ESS (Manchester, 2018; 
McCamish, 2018), yet there is currently no national-level 
mandate. As such, there is a dearth of qualitative research on 
ESS control practices among OT personnel (Ball & Gilder, 2022; 
Stanley, 2019), with very few studies on ESSE in nursing literature 
(Vortman et al., 2021). 

Objectives
To explore and develop a greater understanding of OT personnel’s 
attitudes toward ESS and ESS control practices, and to mitigate 
the risks of ESS exposure for both patients and personnel.

Method and methodology
The methodological framework for this study is EDQ research, 
which entails both exploration and in-depth description of the 
phenomenon of interest (Hunter et al., 2019). 

This research, conducted between May 2021 to June 2022, 

Exploring Electrosurgical  
Smoke Control Practices among 

Operating Theatre Personnel: 
A QUALITATIVE STUDY

By Assunta Rodrigues and Rhona Winnington 

Abstract: Despite increasing evidence on the hazardous nature of 
electrosurgical smoke (ESS), inconsistent electrosurgical smoke 
evacuation (ESSE) is a concern among operating theatre (OT) 
personnel at a large tertiary hospital in New Zealand (NZ). This 
exploratory-descriptive qualitative (EDQ) study aimed to develop 
a better understanding of OT personnel’s attitude towards ESS 
and how it influenced their ESS control practice. Using semi-
structured interviews with OT personnel and a reflexive thematic 
data analysis approach, findings revealed that ESSE is poorly 
implemented in laparoscopies. Education of OT personnel across 
disciplines about ESS and its evacuation could influence positive 
attitudes toward ESS control practice to promote a healthy, 
smoke-free OT environment for patients and personnel. 
Keywords: Electrosurgical smoke, surgical smoke/plume, smoke 
evacuation, diathermy smoke and compliance. 
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involved two hospitals within a large district of Te Whatu Ora 
Health NZ, consisting of a total of 16 operating theatres covering 
a wide range of surgical specialties, namely orthopaedics, 
obstetrics, gynaecology, urology, ear, nose and throat and general 
surgeries.

Participant recruitment occurred using an advertising poster 
strategy detailing the research project and the contact email 
of the gatekeeper (Cooper & Bogossian, 2020). A purposeful 
sample of six OT personnel including two nurses, two surgeons, 
an anaesthetist and an anaesthesia technician, who met the 
inclusion and exclusion criteria (see Table 1) were recruited for 
individual semi-structured virtual interviews (Hunter et al., 2019; 
Cooper & Bogossian, 2020). 

A participant information sheet and consent form were 
forwarded to potential participants. Ethical approval was 

granted by Auckland University of Technology Ethics Committee, 
reference number 21/276 and the study registered with locality 
authorisation. 

Data collection and analysis
The researcher conducted semi-structured interviews that 
lasted 60 minutes, during non-working hours at the participants’ 
convenience to mitigate researcher-participant power imbalance 
(Hunter et al., 2019). Open-ended questions were asked regarding 
attitudes and perceptions about ESS, and its control practices 
in the OT (see Table 2). Following written and verbal consent to 
participate, interviews were audio-recorded and transcribed 
verbatim by the researcher.

A reflexive thematic data analysis approach was followed as 
shown in Table 3 (Braun & Clarke, 2021). A blackboard was utilised 
to collate relevant codes with data extracts and analyse codes. 
This facilitated a combination of codes to form potential themes 
using thematic mapping (Braun et al., 2019). The researcher 
developed the codes and themes that led to the identification of 
three major themes (see Figure 1). This was then reviewed and 
agreed by the supervisor. 

Findings
Table 4 shows the participants’ demographic characteristics. 

ESS was identified as a controllable occupational hazard in the 
OT. However, these findings emphasize inconsistent ESSE with 
inherent risk of ESS exposure to OT patients and personnel. Data 
analysis unveiled three major themes: 
1. Education on ESS and ESSE across disciplines 
2. Attitudes and perceptions about ESS and ESSE
3. Barriers and facilitators to ESSE 

Findings indicated OT personnel’s knowledge and awareness 
of the risks of ESS are directly related to their attitude towards 
and perception of ESS, which in turn is found to influence their 
ESS control practice. Participants reported experiencing routine 
odour of ESS in the OT, nausea, headaches, and in one instance, 
a metallic taste when diathermy accidentally came in direct 
contact with metallic implants. They expressed concerns about 
potential lung damage, exacerbation of pre-existing conditions, 
transmission of carcinogens from electrosurgically dissected 
malignant tissue, and plausible COVID-19 transmission risks 
through aerosolised ESS. 

Education on ESS and ESSE across disciplines 
Participants emphasized that the key to achieving consistent 
and effective ESSE is by educating all OT personnel across 
disciplines about ESS and ESSE. Importantly, only one 
participant had received training on surgical smoke safety, and 
most participants were unaware of the potential risks associated 
with ESS (see Table 5). 

Figure 1. Thematic mapping

Table 1: Inclusion and Exclusion criteria

Inclusion Criteria Exclusion Criteria

OT personnel working for more than six months at the hospital 

and have encountered ESS during electrosurgical procedures
Senior management such as Charge Nurses

Participants from all genders, ethnicities, and various surgical 

sub-specialties between the ages of 23 to 65 years
Non-clinical OT personnel

Participants who voluntarily signed their informed consent Nurses from the first hospital, the researcher was a Charge Nurse there

Surgeons, Anaesthetists, Anaesthetic Technicians from both hospitals but Nurses only from the second hospital 

Table 2: Semi-structured interview protocol

Questions began with “please can you tell me”, and were used 
to probe further

What does the term ESS mean to you?

How has your understanding of ESSE been developed? 

If, how and from whom do new OT personnel learn to effectively 
evacuate ESS? 

What are the barriers and enablers of effectively evacuating ESS 
within the OT?

Why do you think OT personnel do not consistently utilise ESSE?

How do you feel about the current ESSE practice at your hospital?
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Attitude and perceptions about ESS and ESSE
Participants who perceived ESS as harmful displayed a 
positive attitude towards ESSE, recognising its importance and 
complexity. Concerns were raised that the potential harm of ESS 
was not highlighted in the OT compared to other occupational 
hazards. They noted the lack of caution in practicing ESSE among 
OT personnel, resulting in inadvertent exposure to hazardous 
ESS. They drew a parallel between ESS and cigarette smoke, 
highlighting its link to carcinogens and expressed uncertainty 
about long-term health risks (see Table 6). 

Barriers and facilitators to ESSE
A significant barrier to effective ESS control practices among OT 
personnel was the lack of knowledge and education about ESS 
and ESSE. Other barriers included a resistant culture to change, 
noisy ESSE equipment, bulky diathermy pencil with inadequate 
length for deep cavities and ineffective laparoscopic filters with 
infrequent use of ESSE in laparoscopies, which was often surgeon 
dependent. Facilitators for ESSE included regular audits and 
maintenance of ESSE equipment, as well as the potential influence 
of nurses as change-agents to promote ESSE. Participants 
emphasized that education on ESS and ESSE across disciplines 
was the cornerstone for achieving consistent and effective ESSE 
(see Table 7).

Notably, participants perceived laparoscopies as the largest 
barrier to ESSE (see Table 8). 

Discussion
The study revealed inconsistent and ineffective ESS control 
practices, as well as attitudes and perceptions towards ESS in 
the OT, aligning with existing national and international literature 
(Giersbergen et al., 2019; Holmes, 2016; McCamish, 2018; Steege 
et al., 2016). Poor ESSE compliance was reported in laparoscopic 
surgeries. However, existing research comparing ESS in open 

versus laparoscopic surgery is limited, with few relevant studies 
(Hsu et al., 2022; Kameyama et al., 2022; Mintz et al., 2020). 
Furthermore, the misunderstanding of participants regarding 
the danger of ESS during laparoscopies is problematic given that 
substantial amounts of ESS confined within the abdominal cavity 
is absorbed into the patient’s bloodstream via the peritoneum, 
with potentially harmful effects (Dobrogowski et al., 2015). Yet, 
one study revealed that one-third of surgeons switched to open 
appendicectomy due to laparoscopic ESSE inconsistencies and 
only a third had access to laparoscopic ESSE devices (Ielpo et al., 
2020). 

Participants reported ineffective laparoscopic ESSE filters 
that impaired surgical site visibility, prolonging intraoperative 
time and often a laparoscopic portal valve is opened to let out 
the pressurised ESS intermittently, exposing OT personnel to 
hazardous ESS. These findings align with the study by Choi et al. 
(2014), who argue that appropriate ESS control measures should 
be taken due to short and long-term ESS exposure risks. While 
the use of ESSE during laparoscopies is specifically problematic, 
the more general opinion is that ESSE is not given adequate 
attention in the OT. This is demonstrated through participants’ 
lack of knowledge regarding the composition and harmful 
effects of ESS and mechanisms for maintaining safety, with local 
policies requiring updating (Ball & Gilder, 2022; Lotfi et al., 2022). 
Specifically, despite acknowledging the noxious odours of ESS, 
OT personnel appear to remain reticent to use ESSE, perhaps due 
to lack of effective equipment, or potentially lack of appropriate 
education (Giersbergen et al., 2019), with regular updates 
required (Tan & Russell, 2019). A lack of confidence in setting 
up the local exhaust ventilation was identified in this study, and 
this may have contributed to the inconsistent use of ESSE, as 
highlighted by Steege et al. (2016). 

Interestingly, this study noted the dependence of OT personnel 

Table 3: Six-phase Thematic Analysis process (Braun & Clarke, 2021, p.331)

Phase Name of the Phase Description of the process

One
Data familiarisation and writing 
familiarisation notes

Transcribing data, reading and re-reading the data and making notes

Two Systematic data coding
Subjective coding of interesting features of the data in a systematic fashion across the entire 
data set, collating data relevant to each code

Three
Generating initial themes from 
coded and collated data

Codes conceptualised as analytical tools by the researcher to develop potential iterative 
themes by collating data

Four
Developing and reviewing 
themes

Checking if the themes work as patterns of shared meaning, united by an idea or a central 
concept by generating a thematic ‘map’ of the analysis

Five
Refining, defining, and naming 
themes

Ongoing analysis to refine the specifics of each theme, generating clear definitions and 
names for each theme and the overall story of the analysis 

Six Writing the report
Listing of final themes with vivid, compelling data extracts and final analysis of selected 
extracts relating to the research question, producing a scholarly report of the analysis

Table 4: Participants’ demographics

Participant No. P1 P2 P3 P4 P5 P6

Profession Nurse Anaesthesia Tech Nurse Surgeon Surgeon Anaesthetist

Years of experience 4.5 28 2 10 27 11

Gender F M M M F M

Age group (yrs) 23-40 50-65 23-40 23-40 40-50 23-40

Prior training in surgical smoke safety No No Yes No No No



27

The Dissector Vol. 52, No. 2, September – November 2024

Table 7: Barriers to ESSE

“I think minimal sort of education and training around it (ESSE). 
We were sort of shown how to use the smoke evac machine, and 
that’s once you know how to turn it on and that’s kind of all that 
is done ...” (P1)

“It could depend on the surgeon. I think a lot of the new young 
surgeons use it all the time I suppose … but it could be to do with 
culture like, (laughs) you know, they don’t usually use it, so why 
use it now, kind of thing.” (P2)

“A lot of my experience is that staff actually don’t know how to 
set up a smoke evacuator so that it can go in sync with (smiling) 
the diathermy machine and we often see they are plugging it in, 
but nobody has actually checked the machine is actually working 
alongside the diathermy machine.” (P3)

“I remember working with a lot of surgeons who weren’t keen on 
change, as a lot of people are, but we were sort of encouraged 
by nurses that it’s what we should be using and then there was 
a gradual trend towards everyone using it (ESSE). I personally 
haven’t undergone any sort of formal training on smoke 
evacuation or the hazards of it. The majority of it was learnt from 
nursing colleagues.” (P4)

“We have training on the principles of electrosurgical, the use of 
electrosurgery but nothing in terms of evacuation of the smoke. 
There is absolutely no training!” (P5)

on nurses in promoting the use of new technologies for safe 
practice which places nurses in the forefront for positive changes 
in ESSE. Findings revealed that it is not always a surgeon’s 
decision but the nurses trying to save on resources and costs, 
hence not utilising ESSE for short colorectal cases. However, 
Steege et al. (2016) argue that the decision about utilising ESSE 
should not be made at the discretion of an individual practitioner 
when the whole team and the patient is exposed to hazardous 
ESS. Likewise, Tokuda et al. (2020) support minimising ESS 
risks to OT patients and personnel which should take priority 
compared to costs of ESSE systems, and its effectiveness should 
increase OT personnel’s awareness of its benefits over drawbacks. 
Furthermore, Matthews (2016) argues that cost cannot be utilised 
as an excuse for failing to protect OT personnel from ESS. Despite 
noting that ESSE is a crucial component of safe surgical practice, 
a team approach is required to ensure OT personnel and patients 
remain safe. Yet, this can be problematic if surgeons are reluctant 
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to engage in the use of ESSE for a variety of reasons (Swerdlow, 
2020), thus exposing all involved to the harmful effects of toxic 
ESS (Steege et al., 2016). 

Moreover, in this study 33 percent of participants perceived 
ESS as toxic or noxious stimuli, comparing it to cigarette smoke, 
that is harmful to OT patients and personnel. This concurs with 
a seminal study by Tomita et al. (1981) that proved one gram of 
electro-surgically ablated tissue is equal to the mutagenicity of 
smoking six unfiltered cigarettes. Additionally, UK researchers in 
a plastic surgery OT proved that ESS produced on a daily average 
was equivalent to 27-30 cigarettes (Hill et al., 2012). It can be 
strongly argued that all participants in this study recognised that 
ESS should warrant as much attention as any other OT hazard. 
However, two out of six participants identified that there is a 
perceived lack of organisational support in recognising ESS as 
a safety hazard when compared to x-ray radiation and sharps. 
These findings concur with Ball (2012) and Steege et al. (2016), 
who argue that strong leadership support is a key indicator of 

Table 5: Education on ESS and ESSE across disciplines

“Number one is education! So, people need to have the 
knowledge of the harms of ESS. Have education I think for the 
entire staff and then if everybody is on the same page … in 
addition they also need to know what options are available for 
evacuation. People should feel that they can be open to talking 
about it [ESSE]. So, for instance if there is a particular surgeon 
that’s not using the smoke evacuator then a colleague or a 
nursing staff member should be able to speak up.” (P4)

“First of all, education of everybody involved in theatre. Regular 
testing of the [ESSE] equipment that we use and education. I 
think, these are the two key things.” (P5)

Table 6: Attitude and perceptions about ESS and ESSE

“I would put it [ESS] as (tone of voice stresses) harmful and 
hazardous!... If you are burning cancerous tissues and that’s 
being released out into the atmosphere around you and if you are 
breathing that straight into your lungs, there are risks of having 
any kind of transmission.” (P1)

“In theory it [ESS] means a bloody bad smell (sighs). It can 
be pretty, pretty nasty (facial expressions) if we don’t use the 
evacuator. I don’t know exactly what it (ESS) contains. The risks 
might be damage to lungs over periods of time. Some people 
might have pre-existing conditions, in which it just makes worse.” 
(P2)

“Some of our patients are intubated and they have a closed-
circuit airway but if they got spinal anaesthetic, they will be 
inhaling surgical smoke as well which they might inhale those 
toxic substances.” (P3)

“The theoretical risk of being carcinogenic, similar to cigarette 
smoke in a way…. There is also risk of transmitting infectious 
diseases, another theoretical risk of transmitting cancer particles 
or other metastatising other materials…. It’s like whenever we 
are doing any operation, we need to pay attention to the safety 
of the staff including things like radiation where we always wear 
radiation shields but for some reasons when it comes to smoke 
evacuation people are a little bit less cautious. People think that 
when you are doing laparoscopic surgery, the smoke is often 
contained and is not so much of an issue.” (P4) 

“I think it (ESSE) is a really important issue, I think that one needs 
to be talked and spoken about more.” (P6)

Table 8: Laparoscopies as the largest barrier to ESSE

“I think … everybody, every case should be using an evacuator, 
but they don’t, I know that…. And laparoscopic surgery, all they 
cause is the abdomen fills up with smoke they evacuate it into 
the air (frowns). Otherwise, where else will you evacuate? Yeah, 
you can always smell it!” (P2)

“For laparoscopic I find that the smoke evac, smoke filter thing 
doesn’t actually work all that well. So, what most people tend 
to do, is open a port, let out all of the smoke (laughs) into the 
atmosphere, which is obviously not the ideal way of doing it but 
is probably very commonly done in practice…. I think that’s a big 
area to focus on.” (P4)

“You hear the occasional stories of various colleagues who say, ‘I 
get a really bad headache’ and some lists which they do, they do 
a lot of diathermy and smoke just billows up everywhere.” (P6)
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Table 9: Recommendations

1. Update the hospital policy on ESSE (Fencl, 2017; Ogg, 2021).

2. Develop and implement an education programme on ESS and 
ESSE across disciplines with PowerPoint presentations and 
hands-on training/practice by ESSE company representatives  
focussed on educating all OT personnel (Chavis et al., 2016).

3. Raising awareness of the risks of ESS by displaying posters 
(York & Autry, 2018).  

4. Update surgeons’ preference cards in consultation with 
surgeons with appropriate ESSE products and find solutions 
to barriers (Chavis et al., 2016).

5. Ensure availability of appropriate ESSE equipment and 
supplies with material resource centre to streamline ESSE 
supply inventory (Chavis et al., 2016). 

6. Introduce an electronic prompt on the intra-operative record 
for documenting the usage of ESSE  as currently there is no 
documentation of ESSE (Ostapovych & Vortman, 2022).

7. Regular feedback from OT personnel on ESSE equipment and 
supplies; to acquire new products to meet contemporary 
needs by contacting smoke evacuation product 
representatives from multiple companies to trial samples for 
open and laparoscopic procedures (York & Autry, 2018).

8. Carry out intraoperative prospective observational audits 
on effective usage of ESSE and retrospective documentation 
audit on ESSE annually for quality assurance (Fencl, 2017).

9. Garner management support to recognise and introduce ESS 
as an occupational hazard on the Health and Safety register 
by monitoring compliance and reporting non-compliance of 
ESSE (Vollweiler, 2017).

10. Disseminate research findings to participants and the wider 
perioperative community through conference presentation 
and publication. 
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compliance with ESSE; ESS should be recognised as a hazard, with 
availability of ESSE equipment and a policy mandate to promote 
compliance with ESSE. 

Strengths and Limitations
Strengths of this study lie in the voluntary participation of OT 
personnel and the congruence, consistency, and auditability of 
the EDQ methodology. Rigorous research methods ensured the 
representation of participants’ voices. Limitations include the 
time constraint of completing the study within a year and a small 
sample size limiting generalisability to all surgical specialties. 
Sole data analysis by the researcher may have introduced 
unintentional bias.

Implications for Practice
Laparoscopies were identified as a primary challenge to effective 
ESSE, emphasising the need for targeted interventions. This 
study revealed a significant lack of education and training 
among OT personnel about ESS and ESSE, contributing to 
complacency and tolerance of ESS. Education across disciplines 
about ESS and ESSE, backed by management support and policy 
update is pivotal for enhancing knowledge, creating positive 
attitudes toward ESSE and addressing existing barriers. Senior 
OT leadership, in collaboration with surgeons, should explore 
contemporary and cost-effective ESSE equipment, especially for 
laparoscopies.

Recommendations
Evidence-based recommendations were developed to integrate 
the study findings into practice (see Table 9).

It is imperative for all OT personnel, hospitals and relevant 
organisations to collectively advocate for the adoption of 
ESSE guidelines by WorkSafe NZ, aligning with legislation. 
The proposed action plan for effective implementation of 
recommendations to ensure continuous quality improvement 
will follow the Institute for Healthcare Improvement strategy 
using Plan-Do-Study-Act cycles, grounded in the Johns Hopkins 
Evidence-Based Practice model (Dang et al., 2021, p. 64). 

Conclusion
ESS poses a controllable occupational hazard in the OT, 
demanding concerted efforts to mitigate risks for patients 
and personnel. The key to effective and consistent ESSE lies in 
comprehensive education of OT personnel across disciplines 
about ESS and ESSE, coupled with robust leadership support, 
fostering a positive attitude towards ESSE to overcome barriers 
especially during laparoscopic and robotic surgery. This study 
offers valuable insights into ESS control practices among diverse 

OT personnel in a tertiary hospital within NZ, augmenting existing 
literature on ESSE compliance. Future research should delve 
deeper into ESS control practices across diverse hospital settings 
with a larger sample size for comparative analysis.
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It is imperative for all OT 
personnel, hospitals and relevant 

organisations to collectively 
advocate for the adoption of ESSE 

guidelines by WorkSafe NZ
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Acute Behavioural Disturbance in the PACU
This webinar on acute behavioural disturbance was enlightening for 
the healthcare professionals who attended, especially those working 
in the post anaesthesia care unit (PACU).

Anastasia James, PACU Clinical Nurse Educator, adeptly navigated 
through the complexities of managing patients who exhibit 
behavioural disturbances post-surgery, offering valuable insights and 
strategies backed by literature.

The webinar began with an introduction to Anastasia’s work and 
an outline of key concepts to be explored in the presentation, as 
well an explanation of the underlying causes of acute behavioural 
disturbance in these post-op patients.

As Wellington Hospital is a trauma hospital with high acuity 
patients, the incidence for Acute Behavioural Disturbance is high, 
compared to neighbouring private hospitals with elective surgeries 
under general anaesthesia. 

PACU nurses in Anastasia’s workplace did not feel safe or 
comfortable enough to approach patients whilst they were exhibiting 
these behaviours and there was no appropriate guideline to safely 
direct staff in what to do.

The Delirium Clinical Care Standard (2021) was used as a guiding 
document in how to navigate such interactions. 

The standard indicated such acute behaviours should be dealt 
with promptly as patient and staff safety is prioritised. PACU nurses 
want to limit injury, contamination of surgical wounds, pulling out of 
arterial or peripheral lines, and indecent exposure, amongst other 
things, for the patient. 

For staff members, the aim is also to limit injury from aggressive 
behaviours, verbal abuse, task overloading, managing other patients 
who get affected and other theatres finishing their cases and wanting 
to come out to PACU. 

Anastasia discussed the role of anaesthesia, opioids, and various 
stress responses to surgery as significant contributors to acute 
agitation, aggression, confusion, and delirium in these patients. 

The contributing pre-operative factors identified were that elderly 
patients with existing delirium had a higher incidence of post-op 
delirium. Other factors included males over 65-years of age, Māori/
Pacific patients, those with anxiety, depression, drug and alcohol 
use histories, as well as patients whose surgery had previously been 
cancelled.

Post-operative contributing factors included pain and the type of 
operation, as well as the presence of urinary catheters or peripheral 
lines.

The PACU team implemented preventative measures to reduce the 

risk of acute behavioural disturbance by ensuring baseline cognitive 
assessments are completed, providing good hydration, involving 
patients’ trusted family members and utilising cognitive/mobility aids 
such as hearing aids and eyeglasses. 

Anastasia addressed the root causes, stressing the importance 
of a multidisciplinary approach, the usage of practical techniques 
and effective communication strategies when dealing with acute 
behavioural disturbances. Moreover, de-escalation skills and non-
pharmacological interventions underscored a holistic approach to 
patient care, minimising the need for restraints and sedation. 

Anastasia reinforced this by ending the presentation with her 
message that in PACU the aim is to support and safely guide the patient 
through these emotions and behaviours, not to sedate the patient. 

Attendee Feedback 
Collectively, the 32 members who viewed the live presentation of 
this webinar praised the work presented by Anastasia, stating it 
was well structured and thoroughly researched, with 99 percent of 
viewers indicating they would highly recommend it to colleagues. 
They indicated that analysis of post-operative delirium gave valuable 
insight and the utilisation of tools such as the Richmond Agitation 
and Sedation Scale (RASS), as well as the Confusion Assessment 
Method (CAM – ICU) for the intensive care unit, allowed other PACU 
nurses across New Zealand to take to their respective units. 

When asked to describe an area where respondents would 
improve/develop their professional practice, the majority identified 
a need to improve communication during de-escalation of acute 
behaviours within their units. They also highlighted the importance 
of ensuring staff are aware of the relevant guidelines and tools (such 
as those stated above), to guide the team in managing emergence 
delirium and agitation. 

Respondents were asked how the webinar would assist in their 
decision making to address equity and the majority included the 
following three themes: incorporating whanau where possible, early 
detection of risk factors and early planning for PACU, and assessing 
whether guidelines are relevant and suitable for the patient. 

To view this webinar, please go to Recorded Webinar #17 at  
https://myhealthhub.co.nz/pnc/            

Reviewer: Finau Faka’i (ADHB)

Reference
Australian Commission on Safety and Quality in Health Care. (2021). Delirium 
Clinical Care Standard. Retrieved from https://www.safetyandquality.gov.au/
sites/default/files/2021-11/delirium_clinical_care_standard_2021.pdf 

In New Zealand, Surgical Site Infections (SSIs) are estimated to 
account for 80 percent of all Hospital Acquired Infections (HAI). They 
occur in 2-4% of patients undergoing inpatient surgical procedures. 
Although most infections are treatable with antibiotics, SSIs can have 
a significant impact on morbidity and mortality after surgery.

In 2003, the estimated cost of treating hospital-acquired infections 
(HAIs) in medical and surgical patients in Auckland DHB public 
hospitals was $137 million per year.

SSIs are caused by bacteria that enter the incision during surgery.
Wellington-based Medix 21 Surgical reasons that prevention is 

better than cure, offering an innovative ultraclean air zone unit called 

Operio which ensures both the surgical site and instruments near the 
wound remain protected during the entire surgical procedure. 

The ultraclean airflow is easily aimed over the surgical site or any 
other area where there is a need to keep the sterile integrity intact.

The Operio has a unique sterile single-use protective barrier. The 
unit circulates ambient air through a HEPA filtration system and 
cleans it to prevent dangerous, airborne bacteria carrying particles 
coming into contact with the surgical site, as well as surgical 
instruments near the surgical site. Apart from the ultraclean zones, 
the Operio also has a secondary effect on all ambient air in the room, 
with HEPA filtration of 400m3/hour.

Operio – preventing Surgical Site Infections

https://myhealthhub.co.nz/pnc/
https://www.safetyandquality.gov.au/sites/default/files/2021-11/delirium_clinical_care_standard_2021.pdf
https://www.safetyandquality.gov.au/sites/default/files/2021-11/delirium_clinical_care_standard_2021.pdf
https://medix21surgical.co.nz/
https://medix21surgical.co.nz/products/ophthalmic-instruments/operio-ultraclean-air-unit/
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Karen Hall’s on-going research through past issues of The Dissector 

has produced another great historic article. In 1990, suture maker 

Davis & Geck sponsored a Theatre Nurses Scholarship in the form 

of an Essay Competition. Wellington’s Shirley’s McGirr was the 

winner with her dissertation highlighting the challenge and rewards 

of nursing a surgical patient in a bicultural context. It was published 

in 1990, Volume 7, Number 1-2. We reproduce the essay here:

Introduction

The following is an account of the perioperative nursing care for Mo-
ana, a client undergoing a total abdominal hysterectomy in response 
to a C.A cervix. The paper opens with a client profile and descrip-
tion of the initial nursing assessment and extends to describe events 
surrounding Moana’s perioperative care. Of particular interest is the 
impact of her family throughout the experience. Particular empha-
sis is given to psychosocial and cultural aspects. In conclusion an 
evaluation of the care provided for Moana is considered.

Client Profile

Moana is a 26-year-old Māori woman. A single parent with two 
sons aged two years and eight years, she is supported by a So-
cial Welfare benefit. Moana is 1.6m tall and is moderately obese, 
weighing 85 kgs. She has non-insulin dependent diabetes melli-
tus (NIDDM) which is controlled by Glibenclimide tablets — 2.5mg 
b.i.d. and diet. Moana describes herself as a light smoker — ap-
proximately six cigarettes per day. Moana lives alone with her 
youngest son but within close proximity to her large extended fam-
ily who permanently care for her older son.

Assessment

Moana was admitted to the ward the morning prior to surgery day, 
accompanied by her small son and several female relatives. She 
agreed to have a first year student nurse as her primary care-giver 
and advised she was familiar with the ward due to her recent previ-
ous admission for related diagnostic tests. 

After an initial reorientation to the ward, a loosely structured plan 
for the day was discussed with Moana and a time was set for a 
nursing assessment interview later in the day. In the interim, Moana 
was attended at intervals to ascertain and meet needs, provide 
emotional support through being present and to build a rapport 
through nurse-client contact.

The nursing assessment interview was conducted in a private room 
using the Marjory Gordon assessment framework, integrating the 
Maori Health concepts of Te Taha Wairua, Te Taha Hinengaro, Te 
Taha Tinana and Te Taha Whanau. 

Moana’s son was provided with playthings and the atmosphere 
was relaxed and as free from interruption as possible.
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 Just supply a print-ready PDF of your Business Card3M spins off healthcare
into new company

The diversified Minnesota-based US manufacturer 3M has separated 
its healthcare business into a new independent entity: Solventum 
Corporation. The separation took effect on April 1, 2024.

Prior to the separation, 3M healthcare had sales worth $US8.2 
billion in 2023 and is made up of 22,000 employees globally. 
Solventum Corporation is listed on the New York Stock Exchange as 
SOLV.

“This is an important day for 3M and Solventum, and I extend my 
sincere congratulations to members of both teams who have made 
this possible,” said 3M chairman and chief executive officer Mike 
Roman.

“Both companies are positioned to pursue their respective growth 
and tailored capital allocation plans, and I am excited to see both 
companies succeed as they innovate new solutions and create value 
for their respective stakeholders.”

3M retained 19.9% of the outstanding shares of Solventum 
common stock, which will be monetized within five years following 
the spin-off.

“Solventum is now better positioned to create long-term value 
for shareholders through greater focus on our core business, an 
enhanced ability to execute on industry-specific growth and market 
strategies and tailored capital allocation strategies,” says CEO Bryan 
Hanson.
For more information on Solventum in New Zealand, contact Raylene 
Bowmar-Wilson, rbowmar-wilson@solventum.com   █

pnc reportsIndustry news
It comes in a mobile unit or it can be pendant mounted. Medix 21 

Surgical has recently sold two units to HNZ Whanganui. HNZ Hutt is 
planning to soon place one in their new day cataract procedures.

It is a very cost-effective way to increase surgical procedure 
capacity outside the operating theatre.

Alternatively, it can be used to add another layer of protection 
from bacteria inside the operating theatre as it ambiently cleans 
the air. It can also be utilised in other parts of the hospital, like 
Radiology, where HEPA air filtration is required at a much-reduced 
cost to installing air filter systems in the ceiling.

The technology is also available in a dedicated instrument table 
(SteriStay) for prolonged procedures where instruments and implants 
are left out for long periods of time and infection is a big concern e.g. 
orthopaedics.

For more information on Operio, contact Camille Furnandiz, 
Surgical Sales Manager at Medix 21 Surgical, Mobile: 021 734 762; 
0800 633 4921 Email: camille@medix21.co.nz  

mailto:rbowmar-wilson@solventum.com
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Impressive light quality
• Shadow-free light thanks to the patented SIMEON

reflector technology 2.0

• Available in Single (SC) &amp; Multi Color (MC)

• Optimization of illumination through active shadow
management

• Impressive color rendering with CRI 88

Multidisciplinary use
• Excellent 2308 mm depth illumination

• Optimally illuminated light field at 160,000 lux in
various field sizes

• Application-oriented field adjustment from 170 to
320 mm

• Positioning of the light head from +45° to -75°

Sim.BIANCE dimmable endoscopic light 

• Dimmable and customizable: light intensity
adjustment related to the application

• Tough display: automatic reduction of display
brightness to avoid interfering light in the operating
room

High resolution camera systems

• The future of visualization: automatic camera
preparation for the Sim.LED 8000 for

• 4K and HD camera systems as well as readiness
for future camera technologies

High-end light quality for high-end applications

Looking to the future

https://www.youtube.com/watch?v=G73EHjylBRM
https://www.simeonmedical.com/downloadcenter/EN/Product_brochures/100-0019826_en_SIMEON_Sim.LED_8000.pdf
https://www.simeonmedical.com/en/products/surgical-lights/camera-and-video-systems/
https://www.keyport.co.nz/product-category/lighting/surgical-lighting/
info@keyport.co.nz
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