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Background & Methods

« Trauma and injuries are a major cause of death and disability in the
working-aged population

Common chest injuries include pneumothoraces, haemothoraces, rib
fractures and lung contusions

Chest injuries have been steadily increasing in prevalence
There are increasing applications of Al in medical diagnostics

Population: adult patients with traumatic chest injuries with clinical imaging
Intervention: Al models or Al-assisted readers

Comparator: unassisted readers

Outcome: diagnostic performance

Meta-analysis of impact on diagnostic performance of Al-assisted vs
unassisted clinician readers to detect chest injuries

e Recall = Sensitivity = True Positive TP
y True Positive+False Negative TP+FN

* Diagnostic time = time (s) for reader to detect injury

Results

There was a 30% increaseP in recall associated with readers assisted
with Al compared to unassisted readers
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James Lai'?, Ka Jun Cheng', Dan Frith?, Spyros Masouros', Shehan Hettiratchy'2
"Centre for Injury Studies, Imperial College London, London, UK

2Major Trauma Centre, Imperial College Healthcare NHS Trust, London, UK

A systematic review of studies was conducted on Medline,
Embase, and IEEE Xplore Digital Library from inception to
April 20242
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Identification of studies via databases

Identification

Records identified from:
Medline (n = 2718)
Embase (n = 2356)
IEEE Xplore (n = 939)

v

Screening

Records screened
(n = 5642)

Records removed before
screening:

Duplicate records removed
(n=371)

v

Records assessed for eligibility
(n =108)

Records excluded
(n = 5534)

Included

Studies included in review
(n = 20)

Reports excluded:
Development paper (n = 31)
Does not use DL (n = 18)
Non comparator study (n = 3)
Not in English (n = 2)

No chest injuries (n =19)
Wrong outcome (n = 6)
Wrong study design (n = 9)

aprospectively registered on PROSPERO CRD42024568478

A 46% reduction® in diagnostic time was associated with readers assisted

with Al compared to unassisted readers
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20 studies were included in the systematic review and all studies evaluated the
detection of rib fractures
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0.16 Zhou (2020) 33 155

o -53.90 « Al-assisted reading was associated with improved detection of rib fractures

] 0.17 Liu (2022) 393 180 -51.11 * Anincrease in the recall and a reduction in the diagnostic time of the reader
1" 0.17 Zhang (2020) 396 343
.

-40.45
0.20 Tan (2023) 214 83 [« -37.75

: Y , 0.12 Overall . -99.21 )
Favours unassisted | Favours Al-assisted Favours Aldassisted | Favours unassisted *

-207.32

Study N -202.50

Mean N Mean

Xiong (2023) 1,325 0.84 1,007 0.82 0.02
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Inoue (2022) 19 0.73 19 0.61 = 0.12
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Future work:
Development of models capable of detecting multiple injuries
Evaluation of Al impact on the wider clinical workforce
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Recall: Al-assisted readers 0.95; unassisted readers 0.73 Revised Tool for the Quality Assessment of Diagnostic Accuracy Studies

¢Diagnostic time: assisted readers 1m 55s; unassisted readers 3m 34s




