Queensland
Trauma Education

»

CHEST TRAUMA

Delayed
respiratory
deterioration post

blunt chest trauma
Immersive scenario

Facilitator resource kit

Clinical Skills Development Service ~ Govermment



Chest Trauma - Delayed respiratory deterioration post blunt chest trauma: Immersive Scenario
Queensland Trauma Education

Queensland Trauma Education

The resources developed for Queensland Trauma Education are designed for use in
any Queensland Health facility that cares for patients who have been injured as a
result of trauma. Each resource can be modified by the facilitator and scaled to the
learners needs as well as the environment in which the education is being delivered,
from tertiary to rural and remote facilities.

Developed by
Alison Blunt, Advanced Physiotherapist — Princess Alexandra Hospital

Reviewed by

Angelka Opie, Nurse Educator — CSDS, MNHHS

Peter Thomas, Consultant Physiotherapist — Royal Brisbane and Women’s Hospital
Fiona Jennings, Nurse Practitioner Trauma Service — Princess Alexandra Hospital
Dr Frances Williamson, Staff Specialist Emergency Physician — Metro North Health
Kimberly Ballinger, Simulation Educator — Clinical Skills Development Service

Education Working Group, Statewide Trauma Clinical Network — Clinical Excellence
Queensland

Queensland Trauma Education

Chest Trauma — Delayed respiratory deterioration post blunt chest trauma: Immersive scenario
— Facilitator resource kit

Version 2.0

Published by the State of Queensland (Clinical Skills Development Service), 2024

This document is licensed under a Creative Commons Attribution 3.0 Australia licence. To view a
copy of this licence, visit https://creativecommons.org/licenses/by/3.0/au.

© State of Queensland (Metro North Hospital and Health Service through the Clinical Skills
Development Service) 2021

You are free to copy, communicate, and adapt the work, as long as you attribute the Metro North
Hospital and Health Service through the Clinical Skills Development Service. For more information,
please contact Clinical Skills Development Service, Royal Brisbane and Women’s Hospital, Herston,
Queensland +61 3646 6500, CSDS-Admin@csds.qld.edu.au.

An electronic version of this document is available via csds.gld.edu.au/gte

Disclaimer: The content presented in this publication is distributed by the Queensland Government
as an information source only. The State of Queensland makes no statements, representations or
warranties about the accuracy, completeness or reliability of any information contained in this
publication. The State of Queensland disclaims all responsibility and all liability (including without
limitation for liability in negligence) for all expenses, losses, damages and costs you might incur as a
result of the information being inaccurate or incomplete in any way, and for any reason reliance was
placed on such information.

Clinical Skills Development Service - Version 2.0 Page 2


https://creativecommons.org/licenses/by/3.0/au
mailto:CSDS-Admin@csds.qld.edu.au
https://csds.qld.edu.au/qte/

Chest Trauma - Delayed respiratory deterioration post blunt chest trauma: Immersive Scenario
Queensland Trauma Education

About this training resource kit

This resource kit provides healthcare workers with useful resources and key practice points
to assist them to identify and manage respiratory complications in patients following blunt
chest trauma injuries.

National Safety and Quality Health Service (NSQHS) Standards

Target audience

Ward-based nursing and physiotherapy clinicians.

Duration

45-60 minutes (set-up, scenario and debriefing).

Group size

4-6 participants (or team composition applicable to local area).

Learning objectives
By the end of this session the participant will be able to:

o Identify patient and injury-related factors that place a patient at greater risk of
delayed respiratory complications post chest trauma.

e Identify three key signs of impending respiratory deterioration — poorly controlled
pain, impaired inspiration, and impaired cough.

e Demonstrate the skill of teaching a patient the correct incentive spirometry technique.

Facilitation guide

1. OPTIONAL: Utilise associated PowerPoint presentation to provide participants with
clinical management of blunt chest trauma prior to delivery of immersive scenario.

2. Facilitator to discuss the pre-simulation briefing and deliver the immersive scenario
on blunt chest trauma.

3. Utilise the supporting documents to maximise the learning throughout immersive
scenario.

4. Utilise the debriefing guide to evaluate participant performance and provide
feedback.
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Supporting documents

The following supporting documents are provided for this immersive scenario:

1.

© gk~ wn

Structured assessment and specific management
Pre-simulation briefing poster

CXR1: Day 1

CXR2: Day 2

Flowchart: Blunt Chest Trauma

PIC Score

Simulation event

This section contains the following:

A

Immersive scenario

Resource requirements

Handover card

Scenario progression
a. State 1: Initial assessment / recognition of deterioration
b. State 2: Ongoing management / secondary assessment
c. State 3: Reassessment

Debriefing guide
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Immersive scenario

Type Immersive scenario
Target audience Ward-based nursing and physiotherapy staff.
Overview 69 year old patient who is day 2 post a 2m fall from a ladder at

home. Injuries sustained include fractured ribs R) 3-7 with no
flail, right fractures to mid shaft tibia and fibula, and minor head
abrasions.

CT head, chest and pelvis were NAD except for the above rib
fractures, a R) pneumothorax, and bilateral pulmonary
contusions.

A R) intercostal catheter (ICC) was inserted in the emergency
department on admission to their local hospital.

Yesterday they underwent ORIF for the lower limb fractures
and is now on the orthopaedic surgical ward.

Learning objectives | e Identify patient and injury-related factors that place a
patient at greater risk of delayed respiratory complications
post chest trauma.

e |dentify three key signs of impending respiratory
deterioration — poorly controlled pain, impaired inspiration,
and impaired cough.

¢ Demonstrate the skill of teaching a patient the correct
incentive spirometry technique (optional).

Duration 45-60 minutes, including debrief.
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Resource requirements

Physical resources

Room setup Hospital bed in ward environment
Simulator/s Simulated patient x1 (male or female)
Simulator set up e Hospital gown and TED stockings, lying supine in bed

e Moulage: Bruising to right chest, apical and basal chest
drains attached to UWSD. Right leg in POP backslab or
Moon boot. Dressing on forehead.

Clinical equipment NIBP, ECG and Sp02 monitoring.

Nasal prongs attached to oxygen source.

ICC and UWSD set up.

Patient controlled analgesia (PCA), labelled “Morphine”.
PPE — hand sanitizer gloves.

Incentive spirometer (if available).

Fisher & Paykel — Airvo.

High flow humidification device (Airvo), HFNP interface,
circuit, water for irrigation.

Access Left cubital 1 x IVC attached to PCA system

Other e Vital signs observations chart — QADDS or iIEMR Patient
Deterioration.
e PowerPoint slides.

Human resources

Faculty 2 facilitators (physiotherapist or nurse with debriefing
experience) to take on roles of:

e scenario commander/primary debrief

e confederate nurse.

Simulation coordinators | Standardised patient — facilitators to control simulated

monitor.

Confederates Confederate nurse in room to give handover and
responses.

Other Simulation technical or faculty staff to run the vital signs

monitor (if available).
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Handover card

Handover from bedside nurse

This is Lesley, a 69 year old new admission to the orthopaedic ward overnight.

They were BIBA from home to the emergency department yesterday morning after an
unwitnessed fall of approximately 2 metres from a ladder while attempting to trim
trees. QAS reported the patient was lying on their right side with pain in the right
chest, lower leg, and minor forehead abrasions but no loss of consciousness at the
scene.

CT head, chest and pelvis were NAD except for fractured ribs R) 3-7 with no flail, a R)
pneumothorax, and bilateral lung contusions. A R) intercostal catheter (ICC) was
inserted in the emergency department on admission to their local hospital. Yesterday
they underwent ORIF for the lower limb fractures. Post-operative weight bearing
orders are for NWB on the right leg for six weeks.

Lesley has no significant PMHx, and is normally fit and well.
Lives with partner and two university-aged children.
Smoking history of 1 pack of cigarettes per day since age 22.

Lesley has slept poorly overnight due to high levels of pain and they needs to be
frequently reminded to use the PCA. | am concerned because in the last two hours
their respiratory rate has increased and SpO2 has decreased.
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Scenario progression

STATE 1: INITIAL ASSESSMENT / RECOGNITION OF DETERIORATION

up from 2 to 3 litres/min in
the last hour.”

“I have just given some
paracetamol but it doesn’t
seem to be working yet.”

“They haven’t yet mobilised
out of bed because of the
leg fractures”

“The chest drain output was
about 100mls in total
overnight”

with right leg elevated, in
back slab or Moon boot.
R) ICC minimal output, nil
bubble or swing

Vital signs Script Details Expected actions
ECG Sinus Lesley Primary survey results L Commence Primary Survey
13 H ”H
My r|b.s hurt.. A: Patent U Assesses “Pain, Inspiration, Cough
HR %9 "My pain is 6/10 at rest, and Evaluate pain levels — rest, movement
) (] — y .
92% on 10710 (”chest) when I try to B: Breathlng_ pattern looks ¢ Evaluate inspiratory capacity — observe
3L0, Vi cough. laboured, using accessory h I | ;
SpO, 2 via I can't cough, | have muscles. Reduced chest c est wa m.ovement,. auscu tate, perform
nasal phlegm stuck.” wall movement right side. incentive spirometry (if available).
prongs ‘I haven't slept a wink in 2 Unable to take full e Evaluate cough effectiveness — pain
, inspiration or cough, pain inhibi
BP/ART | 159/99 days. :nhipkl)iteli ugn, pai inhibited.
' U Recognises “red flags” for potential
RR 25 Nurse C: Well perfused deterioration.
“They keep forgetting to use ) >3 fractured ribs
Temp 38.1 their PCA.” D: GCS E3V5M6 age >55 years
GCS 14 “I've had to turn the oxygen E: Lying slumped in bed uncontrolled pain

increased WOB, RR
decreased SpO2

smoking history

pulmonary contusion
decreased mobility (leg ORIF).

U Request Acute Pain Management Service/
medical review/notify team leader.

U Nurse administered bolus morphine.
U Refer to physiotherapy if not already
involved.
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STATE 2: ONGOING MANAGEMENT / SECONDARY ASSESSMENT

Vital signs Script Details Expected actions
ECG Sinus Lesley Secondary survey results Secondary survey
HR 92 “My pain is a bit better, 5/10.” | Moist sounding cough. O Assess other injuries, order
“It’s still a bit hard to ICC site visible, dressing and investigations.
94% breathe.” connections intact.
on “It hurts when | cough.” Left calf examination NAD. Investigations
SpO: 4'—02I “'m knackered.” Pulses intact. O Septic screen — FBC, sputum
B?c?r?gs Right calf immobilized in boot or micls, CXR.
Nurse backslab, but neurovascularly intact.
BP/ART | 144/81 I'm a bit concerned about Management
this patient. | looked after N ) o
R o them on the late shift Results O Reposition high sitting in bed.
yesterday and they seem a CXR, blood and sputum results — O Hourly deep breathing exercises
Temp 37.8 bit worse today. pending. +/- incentive spirometry.

O Commenced on high flow nasal
oxygen therapy (e.g. flow rate
40L/min, Fi02 0.32 or similar).

O Acute Pain Management
Service review — consideration
for regional block.

O Medical/ICU review.

GCS 15
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STATE 3: REASSESSMENT

Vital signs Script Details Expected actions
ECG Sinus Person Assessment results Assessment
“That's a bit better Reported pain levels improved to 2/10 ' Pain, inspiratory capacity and
HR 88 (breathing).” rest, 4/10 with movement. cough.
Coughing more effectively.
96% Nurse ) - ’ : y Investigations
on Incentive spirometry performance 9
SpO:» HENP These are the C_:XR results improved. O Review CXR.
FiO, (hand hard copies of Day 1 WCC 15.1
0.32 and Day 2 CXRs to o Management
participants to review) CXR — as per image.

U Continue regular analgesia and

BP/ART | 134/79 deep breathing exercises.

RR 20

Temp 37.5

GCS 15
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Debriefing guide
Scenario objectives
e Identify factors that place a patient at greater risk of delayed respiratory

complications post chest trauma.

* Demonstrate the bedside assessment of a patient with chest trauma, including
estimation of pain, inspiratory capacity and cough effectiveness.

e Identify and act on signs of respiratory deterioration.

e Demonstrate the skill of teaching a patient the correct incentive spirometry technique
(optional).

Example questions
Exploring diagnosis

e What chest trauma “red flags” for respiratory deterioration, if any, were present in this
case scenario? Refer to flowcharts from Clinical Practice Guideline: Blunt chest
trauma (supporting documents).

e What could be some of the pathologies responsible for Lesley’s deterioration on
day 2?

e What abnormalities did you see on the CXR?

Discussing management and teamwork
e What members of the multidisciplinary team are involved in the detection and
management of respiratory deterioration?
e Why was an ICU review recommended for Lesley?

e What are some other possible options (other than a PCA) for improved pain
management for Lesley?

e How might Lesley’s other injuries have affected her presentation and management?
(possible head injury - although serious pathology excluded on CT, the timing of her
ORIF under general anaesthetic yesterday for her leg fractures).

Key moments
e Recognising the “red flags” for potential deterioration in Lesley’s history and
presentation.

e Alerting team leader/ medical team / requesting Acute Pain Management Service
review.

¢ Implementing steps to improve Lesley’s pain control and inspiratory capacity.
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Acronyms and abbreviations

Term Definition

CXR Chest x-ray

GCS Glasgow coma scale

HFNP High flow nasal prongs

ICC Intercoastal catheter

ORIF Open reduction and internal fixation
QAS Queensland Ambulance Service
CT Computed tomography

TED Thrombo-embolus deterrent

PCA Patient controlled analgesia

iIEMR Integrated electronic medical record
POP Plaster of paris

UWSD Underwater seal drain

PPE Personal protective equipment
QADDS Queensland adult deterioration detection system
BIBA Brought in by ambulance

NAD Nil abnormalities detected

NWB Non weight bearing

PMHXx Past medical history

FBC Full blood count

ICU Intensive care unit

FiO2 Fraction of inspired oxygen

WCC White cell count

Clinical Skills Development Service - Version 2.0

Page 12



Chest Trauma - Delayed respiratory deterioration post blunt chest trauma: Immersive Scenario

Queensland Trauma Education

References

1. Battle, C.E., Hutchings, H., James, K.. & Evans, P.A. (2013). The risk factors for the
development of complications during the recovery phase following blunt chest wall

trauma: a retrospective study. Injury, 44(9), 1171-6.
https://doi.org/10.1016/j.injury.2012.05.019

2. Ludwig, C. & Koryllos, A. (2017). Management of chest trauma. Journal of thor
disease, 9(Suppl 3), S172-S177. https://doi.org/10.21037/jtd.2017.03.52

3. Sadler, C., Burgess, J., Dougherty, K., & Collins, J. (2019). Bedside incentive

acic

spirometry predicts risk of pulmonary complications in patients with rib fractures. The

American Surgeon, 85, 1051-1055. https://pubmed.nchbi.nim.nih.qov/31638523

/

4. Witt, C.E., & Bulger, E.M. (2017). Comprehensive approach to the management of
the patient with multiple rib fractures: A review and introduction of a bundled rib

fracture management protocol. Trauma Surgery and Acute Care Open, 2, 1-7.
http://dx.doi.org/10.1136/tsaco-2016-000064

Clinical Skills Development Service - Version 2.0

Page 13


https://doi.org/10.1016/j.injury.2012.05.019
https://doi.org/10.21037/jtd.2017.03.52
https://pubmed.ncbi.nlm.nih.gov/31638523/
http://dx.doi.org/10.1136/tsaco-2016-000064

Chest Trauma - Delayed respiratory deterioration post blunt chest trauma: Immersive Scenario
Queensland Trauma Education

Share your feedback

Please complete our survey to help make
Queensland Trauma Education better

The survey should take no more than 5 minutes
to complete.

Scan the QR code or visit:
Evaluation Form - Clinical Skills Development Service
(csds.gld.edu.au)
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