University Hospitals of North Midlands NHS'|

NHS Trust

Standard Operating Procedure
Stoke-on-Trent Thoracic Assessment Referral and Transfer Pathway

Trauma Unit & LEH (Concise Version)

Background:

Patients with blunt thoracic injuries within the NWMNW Network need a comprehensive management
plan, with appropriate transfer and repatriation to and from the Royal Stoke University Hospital for
supportive non-operative management and chest wall reconstruction if required.

The S.T.A.R.T. pathway outlines how the blunt chest wall trauma patient can be risk stratified in the
initial Emergency Department presentation using the STUMBL rib assessment score to predict
complications in the next 48-72 hours. Individualised supportive care packages (analgesia,
physiotherapy, monitoring) can be targeted, guided by this risk score.

For patients with higher risk injuries presenting within Trauma Units who have not triggered a ‘call and
send’ hyper-acute or emergency TU to MTC transfer, it describes the referral pathway for isolated
thoracic MTC assessment referral and transfer. It is intended for use by TTLs and the wider Trauma
Team and remains consistent with the Tri-Network Guidance on this subject ®.

Introduction:

Rib fractures are common injuries, ® frequently caused by high-energy Road Traffic Collisions (RTCs)
in younger adults, and in the elderly as a result of low energy trauma such as falls or low speed RTCs
©7. They can be associated with underlying pulmonary contusions and respiratory compromise which
may not develop until 48-72 hours after injury. The risk of complications increases with age, number of
ribs fractured, presence of pre-existing chronic lung disease, and anticoagulation use. Five or more
fractured ribs should be regarded as a high risk injury with a mortality of approximately 10%“ Isolated
rib fractures can be associated with high levels of chronic pain and difficulty in returning to pre-injury
functional state®?,

The impact of associated fractures to the clavicle, scapula, sternum and thoracic spine should not be
underestimated as these can produce a ‘functional flail’ in association with a relatively small number of
rib fractures, causing a greater degree of morbidity than might otherwise be anticipated (see UHNM
Flail Classification Appendix 2).

STEP 1: Assessment with initial STUMBL Scoring
e On presentation to the Emergency Department, following appropriate initial patient assessment
management and imaging, the STUMBL score, developed by Battle et al can be completed ® see
Appendix 1 for STUMBL score card.

e This prognostic risk prediction score allows patients to be stratified into three groups, supporting the
ED clinician in deciding whether to discharge, admit to a ward or refer to critical care. It has been
subject to a multi-centre prospective validation® and has been adopted by the Midlands Critical
Care and Trauma Network guidelines on this subject® It is subject to further investigation in the
STUMBL-2 trial with the Centre for Trauma Sciences®?.
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e The STUMBL score should be used to guide clinical judgment with respect to initial

admission, analgesia and referral decisions, not replace it.

e Patients being admitted should receive S.N.O.M. (see Isolated Thoracic Trauma Management
Pathway page 5).

STEP 2: Initial Care Bundle in Emergency Department

STUMBL score 0-10 11-15 16-20 20-25 26 or greater
Consider where? Home Ward Level Ward ITU assessment
0 Levell Level2/3
Oxygen therapy? Titrate Oxygen to SpO2 Consider nasal high flow
Humidfy if high flow rate and need for invasive
ventilation
Referrals? Discharge/GP Acute Pain Team, Chest Physiotherapy
Letter
(zicggwgeer:]ciiﬁd Critical Care Outreach and escalate as Isolate_d thoracic inju_ry:
GP surgery in 4 appropriate (>15 ensure TU TTL aware, CTS via ‘R_efer-a-pgtlent’ &
weeks ) consider MTC referral) call to confirm receipt.

If polytrauma: MTC-TTL

TU Anaesthetist for
regional blocks /epidural

Analgesic ladder

Step i)

Paracetamol 1g
qds oral

Oral Codeine
30-60mg qds or
Tramadol 50-
100mg PO qds
(caution in
elderly)

IV Paracetamol 1g qds if >50kg

Step ii)

PO Ibuprofen 400mg 6-8 hourly (Caution in asthmatics, gastric irritation, elderly and renal

disease)

Or: IV Diclofenac 75mg bd max, max 2 days

(care in asthmatics, gastric irritation, elderly and renal disease)

Step i)

Requires Oral
morphine 10-

20mg PRN for
breakthrough

pain

Consider
overnight I/P
observation

Consider opiate based analgesia according to local protocols e.g. PCA

Morphine/ oxycodone

Step iv)

Discuss regional local anaesthesia catheter e.g SAPB, epidural
technique with Anaesthetist/Pain Team if available

MTC Referral needed?

N/A

STUMBL score >10, < 25 Consider MTC referral for Thoracic injury input

o The goal of the analgesic ladder is to enable the patient to deep breath and cough in order to clear
secretions as well as for its humanitarian benefit.

e Patients discharged from the ED or after admission with chest wall injury treated operatively or non-
operatively will be given a Patient Information Leaflet on thoracic injuries (see Appendix 4).
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e Patients being admitted should receive S.N.O.M. (see: Isolated Thoracic Trauma Management Pathway
page 6).

STEP 3: Referral to Thoracic Surgeons at Royal Stoke University Hospital MTC

For patients with isolated thoracic trauma referral must be made online via the “Refer-a-patient”
portal, then telephone call to on-call Cardiothoracic registar to inform them of referral. This is to ensure for
Information Governance that the referral details and any advice given can be reviewed by a MTC or
Thoracic Consultant (on next working day), especially if patient condition should deteriorate and second
referral opinion is requested.

Referral Checklist Comments:

Referring Consultant and contact number

Patient location and ward contact number

Name / DOB / NHS no

Date / Time / mechanism of injury

STUMBL Score ( see appendix1)

Other injuries or fractures (e.g. scapula,
clavicle, sternum or spine) and other systems
Isolated chest trauma excludes thoracic vertebral trauma which
should be referred via severe polytrauma pathway

Age
If > 65 calculate Clinical Frailty Score (see
appendix 3) Very elderly 280 & high frailty score 2 7 discuss with MTC

GCS >13,<13

(If =13, Referto MTC-TTL not CTS)

Type of Flail Chest

Establish from 3D Recon of CT thorax A /B /C /D
(UHNM Classification see Appendix 2)
Right Left

Number of rib fractures left /right No of ribs #
Specify presence, side and size of pleural Haemothorax
complications Pneumothorax

Tension Pneumothorax

Chest drain inserted
Pa02 and FiO2? Intubated? CPAP?

At presentation Current after pain relief
NEWS2 score
GCs
Co-morbid disease e.g. COPD/ILD/CF/BMI
>30 /OSA

Cardiac /Renal/ Neurological conditions / liver
injury/ dysfunction / Pre-injury anticoagulation

Covid-19 swab

If the patient is accepted for MTC / CTS transfer proceed to STEP 4: Transfer.

Authored: 21 Sept 2020 Thoracic Trauma Working Group. Ms. L. Srinivasan B R
3 | Date for Review: 21 Sept 2021 I T(

Version 1.7




STEP 4: Transfer
MTC transfers are either hyper-acute, emergency, or isolated single system.

A. Hyper-acute patients with immediately life threatening severe multisystem poly-trauma presenting
to the TU should be resuscitated and stabilised according to damage control resuscitation
principles. They should be transferred on a “call and send” basis TTL to TTL as per Tri-Network
guidance. From Welsh TUs to RSUH contact the Wales Air Support Desk 0300 123 2301 (24 hours)
to discuss with the duty EMRTS Top Cover Consultant for potential Wales Air Ambulance transfer.

From English TU/LEHs English hospitals use the MERIT Enhanced Care Team if available to RSUH.
Contact via West Midlands Ambulance Service Trauma Desk 01384 215696 (24 hours) for Hyper acute
transfer only.

B. Emergency severe multi-system poly-trauma patients should be discussed by TU TTL direct to
MTC TTL via the Royal Stoke University Hospital Switchboard on 01782 715444. (This type of
referral does not need to go on Refer A Patient).

The patient should be optimised and imaging shared immediately with the MTC. We require CT scans to be
reconstructed on 3D format to show bony structures. Immediate advice should be given TTL to TTL, the
patient optimised for transfer, and if possible a transfer decision made immediately.

If a transfer decision is not possible immediately, and thoracic injury is the primary injury burden, imaging
will require review (include 3D reconstruction) and/or a discussion with a Cardiothoracic Consultant. If this
decision is pending at 4-6 hours after referral, TU/LEH - TTL to inform the MTC TTLs. Subsequent transfer
decision making, once imaging is available to the MTC TTL will be expedited.

If decision is made to transfer, TU/LEH- TTL to respond to advice given emergently and expedite transfer
promptly within 60 minutes using local ambulance service to provide transport. Within Wales, the EMRTS
may be able to assist with Emergency patient transfer to the MTC. Tel 0300 123 2301.

C. Isolated single system thoracic trauma patients who are being referred Consultant (TU/LEH) to
Consultant (CT surgery) and accepted via Refer A Patient will normally be assessed as requiring
standard transfer pathway within 24 hours (please refer to UHNM transfer SOP). This must be
organised by the sending hospital after liaising with the RSUH Bed Manager.

If Thoracic Surgery has accepted an isolated thoracic trauma transfer, the patient should be transferred
within 48 hours of acceptance. For clinical and non-clinical reasons, once accepted RSUH will endeavour
to locate a specialty bed on wards or critical care if required.

If after 24 hours (passing of 1 midnight) of acceptance no bed has been made available under Thoracic
Surgery to receive the patient, the TU Consultant should contact the TTL who will accept the patient for
transfer from the TU direct to the MTC Emergency Department rather than a Specialty ward bed.

Repatriation will occur on a reciprocal basis using the same time standard once the patient is assessed as
ready for discharge back to the TU/ LEH.

Ambulance Transfers should be risk assessed and undertaken according to the relevant transfer guidelines
which can be accessed in the Midlands Critical Care & Trauma Network site www.mcctn.org.uk/ click
following hyperlink for English hospitals and for Welsh hospitals.

North Wales WAST CCC (To discuss routine WAST Ambulance Transfer) Tel: 0300 123 9235

Wales Air Support Desk (To discuss scheduled Helimed 67 transfer) Tel: 0300 123 2301
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Isolated Thoracic Trauma Management (TTM) pathway

All thoracic trauma patients will be instituted on supportive non-operative management care immediately at
the first point of contact when being admitted to the LEH, TU or directly at MTC.

A. Supportive non operative management (SNOM) consists of (as needed)

High Flow humidified Nasal Oxygen therapy (opti-flow)

Arterial line with ABGs in an appropriate setting

Pain management with Acute Pain Team input

Mucolytics, nebulisers, antibiotics, +/- steroids

Respiratory Physiotherapy and mobilization

NEWS2 and Pain Scoring at 4 hourly intervals or more frequently
VTE( venous thromboprophylaxis) as per local policy

With a rise in the elderly patients presenting with thoracic trauma, patients may need cardiac monitoring
and a higher index of suspicion for diagnosis of cardiac complications. If the patient is frail or > 65
consider high energy drinks.

Patients with higher STUMBL score are at higher risk of developing chest complications and should be
considered for multiple interventions and regular review with a view to graded escalation of
physiotherapy input after pain control. Early intervention for clearance of secretions especially in
patients with COPD and productive chest diseases to prevent intubation is advised.

Respiratory distress and inability to cough will be considered an early indication of potential
deterioration. Decline in responsiveness associated with other physiological derangement is usually a
late presentation of associated with hypoxia/ hypercarbia and/or increased opiate usage.

If the patient has a high Rockwood Clinical Frailty Score (Appendix 3), consider filling in the ReSPECT
form to comply with the patients’ wishes and preferences.

In the very elderly patients 280 requiring SNOM only, the Elderly Care trauma consultant should be
involved at the outset. The frail very elderly patient with isolated chest trauma not needing surgical
intervention may not be best cared for in the cardiothoracic ward 223 and should be considered to be
placed in the Medical or the Frail Elderly Wards. The care of the Frail and the Elderly is currently under
review in the UHNM.

B. Chest Wall Reconstruction (CWR)
Decision making on which patients with thoracic injuries will benefit or require Chest Wall
Reconstruction (CWR) is beyond the scope of this SOP. Surgical management namely patient selection

and planning is the specialist domain of Thoracic Surgical Team.

Of note, in the current literature there is no age limit or specific number of rib fractures that dictate the
practice.

Conclusion

Chest wall trauma accounts for between 10-40% of cases of mortality in trauma. Chest wall
stabilization, undertaken in a multi-disciplinary manner reduces mortality, speeds clinical recovery and
has a potential to improve quality of life and reduce long term impact of chest wall injury. A stratified
service to deliver this care is proposed in this document.
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Appendix 1: STUMBL Scorecard
STUMBL # SR

STUdy of the Managemant \%‘ j N H S

of BLunt chest wall trauma

Bwrdd lechyd Prifysgol e
Abertawe Bro Morgannwg R '."’, J D

University Health Board

o Wy  marst Wt B

Swansea Blunt Chest Wall Trauma Score

NB: Circle the score for each risk factor in the table and total all scores **Attach Patient Sticker Here**

Patient Corresponding
data risk score
10-19 1

10-19 1
20- 2
4
5
6
7
8
10
0 0
1 3
2 6
3 9
4 12
Number of rib fractures 5 15
6 18
7 21
8 24
9 27
10 30 Total Score
Pre-injury anticoagulants #:; :

. . No 0 -
Chronic lung disease Yes & Probability of
L complications
13%

Oxygen saturation levels

Total Score 0-11: Consider discharge home with advice leaflet and analgesia
Total Score 12-26:  Consider admission to a ward for observation, analgesia and physiotherapy

Total Score 227: Consider ICU management

Actual management decision: (PLEASE CIRCLE): HOME WARD HDU /ICU
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Appendix 2: UHNM Flail Classification

INHS|

trauma: 1 UHNM Flail Chest University Hospitals 5485
. . of North Midlands

I NHS Trust

Classification

Type A: Type B:
Sequential fracture of ribs and Sequential pairs of fractures
cartilages, often bilateral and situated on the lateral border of the
asymmetrical, including the sternum rib cage. May include ribs 2 — 9.
and clavicles. May include ribs 1 - 9. (Commonly caused by falls).
(Frequently caused by seat belt
injuries).

TypeC:
Sequential postero-lateral fractures, Fracture of sequential ribs situated
often seated under the scapular. either side of the vertebra and
The most medial point of fractures including anatomically associated
are immediately lateral to vertebral bodies. (Often caused by
transverse processes of vertebra. industrial compression accidents).

(Often caused by falls or RTC).
R. Chubsey et al. 2019
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Appendix 3: Rockwood Clinical Frailty Score from NHS England website

Clinical Frailty Scale®

| "I':ery Fit - :':-:1:-1: who are robust, al:l.i'-.':,erai:ti-:
and motwated These commonly exerose
repularky. They are among the Sttest for their ape

1 Wl - :I:tuplewl'-:-hr.-mm-ﬁuu
symptoms but are less fit than caiegory - CHten, they

EETTISE OF AME very active . smasonally

1 MaragingWell - Pecple whoss medical problems
are well controfled, but are not regularly active
bespored rowtne walang,

4 Vulnerable —Whil= not dependent on others for
duly help, oft=n symptoms Bmit activites. A common
complant & being “dowed up”, andior beng tired
durn the day

5 Mildly Frad — These e often have more
evident slowing, ard nesd help n high order IADLs
(fnances, transportaton, |'e.r.-j.-'|'||:-l.|:-='.-'.-'|:r|¢. medic
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& Moderately Frail — People need help with all

outzide activites and with keeping house. Insde, they

often have problems with stairs and need help with
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T Severely Frad — Completely dependent for
personal are, from whatever cause (physcal or
cogritrve ). Even o, they seam stable and not at
high rek of dying (wathn — & months).

8 Yery Severely Frai - Completely dependent,
approachng the end of e Typically, they could

| not recover even from a manor ilines.

9 Verminally Wl - Approaching the end of B This
catepory apples to people with a e expectancy
<f months, who are not otherwise evidenty frail

Scoring frailty in people with dementha
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Appendix 4: Chest Wall Injuries Patient information Leaflet

19[JE"] UOTIEULIOJUT JUATIE ]

salin(uj
IIEM 1S9y

}5nd1 SHN

SPUe|pINl YiIoN jo
s|eyidsoH Aysiaaiun

SHN

Fuyyez1q uy Anagpg

Jorjan uped andsap Fuussiom ued 1y
1622 g ut padojasap sey 1o wied joad a mau y
-as11e

Buwmorey atp o A Jt 666 2 ApwBin
{di-yaod ) punos sy woy ey duy

pooyq Aue jo dn Supyiney

wynds paiopasip
o) 11 sl 1) yEnos sanenpord e o wewdojaseg

1343) #au e Jo amdo [asag
BSUE

Bumoiog ayp jo ure g1 45 mok EUo)

“paponuod fureg wou ae swoxduds
mod j puucsned JuEse@ 9 1o of Juepodun
s g wened aq o wanel wory Awa sy

a2IApE
|B2IPAW %99S 0} UBYM

EEEE—— P OUT
I T(

Authored: 21 Sept 2020 Thoracic Trauma Working Group. Ms. L. Srinivasan

Date for Review: 21 Sept 2021

Version 1.7

9




ured
12FF1] ABLT [T S TIATIOE SNONTRIIE U1 99EFua 101 o]

"AEp a1 1 A
Jospouad pafucioad oy aasen dresedyd des ou o0

‘pequzssad ssa)m smpew yEN0 Jo @0 A1 ploay

yFnes ol 28 aned ssaaddns o o]

SO

umop
Furd) wey spqenogues aaow wyFudn Furme puy Lew ooy

paaesaqod se sy waag deep aendan Fuye deey
2an2e furaq pue punose Furyjes daoy

JEMD I A
updn gy wEspgd ssoke sy e disg easng o -

o1 paau nod ;1 yFnony

“unpEspE furuung poojq
satpoue Furyer ace ned o uagordngr ayen 1ou ogg

“PIRIAPE 5E U103
pue wagoadng omEesEed S8 YN Sun e pa

IFIUN0T FYT IDAC IO I T Tum_.._ E =P
oop nod FUDTIEDTPSIILL 311 30 WED S ],

Janar med ginoua Furgel e nod aansug

500
‘BULLINGOO Ws) J0 Y51 SU) SSIULIL pUe suoemdwuos

By} Jo @weme 8q o) epoduwn s ) JasemoH ued
ay) Buyjonuoo s Anfun e jseyo Aue Jo) uewes) sy )

pabieyasip Buiaq Jayy

JEBIpES BU) 1B 45 joeuco pue abiewpsip
1B aznu sy} AQ uawb sucponusul S} MO0} SSES|d

uoRYBU| PUNOM

BANEIRUO-TS0d

“Hunyearg uodn
ured pue yEalq jo ssAULOYs 3N U oo) sy (emad)
Funp ap o Sunny S UMM poolq Jo UOHAI(|o0 E 8
U 21 51 XEIYIOWIEY E YEOIRowWonaud ol JETumg

XEIOIOWSEE]

“Funymearq uodn wred pue

LIEDI JO EFICYS ISNED TED S [ AIAED 1533 21 UN{ILA
Swnpos Fun] 21 Fuienpss ol STung 20 jo Furg) s o)
ATE JO0 UDTIEDNI0E U §] 311 U3 MEH.._._._#...En_.w._._nH v
XEIOUIOW T

OOUmooTy 55871

eruownzud o1 Furpes | ssue ues uo pagu

w wonsafed sp gLy Cpasnpord migd  ssano
S 3ACUWIST O) [ W00 208 SAR e 21 FumgFnes oy,
yinos on nyumed swooeg noAmiun e sy w g

FUORIHUE 11D

Tounnoy JSoI

Rusnas Buikies jo suoigsdc
20 UED 23J3Y} 'UCHoE Jo wsiueyoasw ay) uo Bupuadaq

suonesjdwon

“wrea) orpaed oy o

s Ag oymw yesp @ yompes wndes pue spowe)s
‘auids a1 o1 @unln pAEDOSE AR A AR 3B
Supstog [ s .

WIS PRINICEL] «

L PRANIIELY
) AR SALINIUT UTew 2],
yaijad uied s usweabBeuew Aeysuiew oyl

‘saunful yans 1oj juswiea) syoads ou s) aey) Aabie
g squ ey} Xy o) Adessacau s Asbing usym seoue)sul
2lU0s e oyl CsyeeM op AEnsn B3y 0 syaam
|EJ3NAS 28] UED pUE [njuIed aq ues saunful jem 153y’

‘Wbay & wouy Bugey uana jo Aape
Bupods B Jo ynsas B Se USpIO0R DIEN pROS B SE
LS |S8UD 8| O JUBAe NELWNES B JBYE NI UED ||

‘panoaw aq Aew auds ay) saunful sofew

Ul sBun| sy) Jofpue wiwels 'squ ay) Buimoau om0)
auy) Jo yey Jeddn ey) o) Anfu ue s Anful M S8YD W

¢funlup jlep ysayo e st jeym

EEEE—— P OUT
I T(

Authored: 21 Sept 2020 Thoracic Trauma Working Group. Ms. L. Srinivasan

Date for Review: 21 Sept 2021
Version 1.7

:




References:

1. Blunt Chest Trauma (Rib Fracture) Management Guideline

2. Cameron P, Dziukas L, Hadj A, Clark P, Hooper S. Rib fractures in major trauma. Aust N Z J Surqg.
1996:66(8):530—4.

3. Ziegler DW, Agarwal NN. The morbidity and mortality of rib fractures. J Trauma. 1994:37(6):975-9.

4. Flagel BT, Luchette FA, Reed RL, Esposito TJ, Davis KA, Santaniello JM, et al. Half-a-dozen ribs:
the breakpoint for mortality. Surgery. 2005:;138(4):717—723

5. Lafferty PM, Anavian J, Will RE, Cole PA. Operative treatment of chest wall injuries: indications,
technique, and outcomes. J Bone Joint Surg Am. 2011:93(1):97-110.

6. Bergeron E, Lavoie A, Clas D, Moore L, Ratte S, Tetreault S, et al. Elderly trauma patients with rib
fractures are at greater risk of death and pneumonia. J Trauma. 2003;54(3):478-85.

7. Wijffels et al. Early fixation versus conservative therapy of multiple, simple rib fractures (FixCon):
protocol for a multicenter randomized controlled trial. World Journal of Emergency Surgery (2019)
14:38:9-11

8. Battle C, Hutchings H, Lovett S, et al. Predicting outcomes after blunt chest wall trauma:
development and external validation of a new prognostic model. Critical Care. 2014:;18(3):R98.

9. Battle C, Hutchings HA, Driscoll T, et al. A multicentre randomised feasibility STUdy evaluating the
impact of a prognostic model for Management of BLunt chest wall trauma patients: STUMBL Trial
BMJ Open 2019:9:e029187.

10. Van Vledder MG, Kwakernaak V, Hagenaars T, Van Lieshout EMM, Verhofstad MHJ. Patterns of
injury and outcomes in the elderly patient with rib fractures: a multicenter observational study. Eur J
Trauma Emerg Surqg. 2018;

11. Centre for Trauma Sciences website accessed 17/11/2019

12. Juma, Salina et al. “Clinical Frailty Scale in an Acute Medicine Unit: a Simple Tool That Predicts
Length of Stay.” Canadian geriatrics journal : CGJ vol. 19,2 34-9. 29 Jun. 2016.

13. https://lwww.england.nhs.uk/ourwork/clinical-policy/older-people/frailty/frailty-risk-identification/
website accessed on 21/01/2020.

Useful website:

Midlands Critical Care Trauma Network Site

Date for Review: 21 Sept 2021 =

1 Authored: 21 Sept 2020 Thoracic Trauma Working Group. Ms. L. Srinivasan B R
Version 1.7


https://nebula.wsimg.com/cd8ce1abef57b525b40ea8897bc4a7d4?AccessKeyId=71C7B1EA5618F4C499E1&disposition=0&alloworigin=1
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1445-2197.1996.tb00803.x?sid=nlm%3Apubmed
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1445-2197.1996.tb00803.x?sid=nlm%3Apubmed
https://www.ncbi.nlm.nih.gov/pubmed/?term=3.%09Ziegler+DW%2C+Agarwal+NN.+The+morbidity+and+mortality+of+rib+fractures.+J+Trauma.+1994%3B37(6)%3A975%E2%80%939.
https://www.ncbi.nlm.nih.gov/pubmed/?term=4.%09Flagel+BT%2C+Luchette+FA%2C+Reed+RL%2C+Esposito+TJ%2C+Davis+KA%2C+Santaniello+JM%2C+et+al.+Half-a-dozen+ribs%3A+the+breakpoint+for+mortality.+Surgery.+2005%3B138(4)%3A717%E2%80%93723
https://www.ncbi.nlm.nih.gov/pubmed/?term=4.%09Flagel+BT%2C+Luchette+FA%2C+Reed+RL%2C+Esposito+TJ%2C+Davis+KA%2C+Santaniello+JM%2C+et+al.+Half-a-dozen+ribs%3A+the+breakpoint+for+mortality.+Surgery.+2005%3B138(4)%3A717%E2%80%93723
https://www.ncbi.nlm.nih.gov/pubmed/21209274
https://www.ncbi.nlm.nih.gov/pubmed/21209274
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4922366/pdf/cgj-19-34.pdf
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Abbreviations:

ARTU Acute Rehabilitation and Trauma Unit

CTS Cardiothoracic Surgery

CWR Chest Wall Reconstruction

EMRTS Emergency Medical Retrieval and Transfer Service
LEH Local Emergency Hospital

MERIT Medical Emergency Response and Incident Team
MTC Major Trauma Centre

NWMNWN  North West Midlands and North Wales Network

ReSPECT Recommended Summary Plan for Emergency Care and Treatment

SOP Standard Operating Procedure
TRA Trauma Resuscitation Anaesthetist
TTL Trauma Team Leader

TT™M Thoracic Trauma management

TU Trauma Unit

ED Emergency Department

WAST- CCC Welsh Ambulance Services NHS Trust- Clinical Contact Centre
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