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1 Foreword 
Trauma is important for two main reasons: minor trauma affects a large number of people, major 
trauma affects a smaller number of people but more severely. 

Major trauma describes serious and often multiple injuries that may require lifesaving interventions. 
Trauma has a bimodal age distribution with the first peak in the under-20s and then the second peak 
in the over-65 age group. It is the biggest killer of people aged below 45 years in the UK and in those 
people that survive a traumatic injury; a large number will have permanent disabilities. The 
estimated costs of major trauma are between £0.3 and £0.4 billion a year in immediate treatment. 
The cost of any subsequent hospital treatments, rehabilitation, home care support or informal carer 
costs are unknown. The National Audit Office estimated that the annual lost economic output as a 
result of major trauma is between £3.3 billion and £3.7 billion. 

In the UK over the last 25 years there has been substantial improvement in outcomes for patients. 

This has been due to a variety of reasons, which include better education as well as improvements in 
pre-hospital, emergency department and hospital management. 

More recently, the development of integrated Trauma networks has aimed to organise regional 
trauma care that provides co-ordinated multidisciplinary care that is provided at a time and place 
that benefits the patient most. The benefits of the networks are demonstrated by progressive 
improvements in patient outcomes reported by The Trauma Audit and Research Network (TARN). 

There are still improvements to be made and the Department of Health asked NICE to develop the 
following four clinical guidelines and one service delivery guideline related to the management of 
people with traumatic injuries: 

 Spinal injury assessment: assessment and imaging and early management for spinal injury (spinal
column or spinal cord injury)

 Remit: To produce guidance on the assessment and imaging of patients at high risk of spinal
injury.

 Complex fractures: assessment and management of complex fractures

 Remit: Complex fractures: assessment and management of complex fractures (including pelvic
fractures and open fractures of limbs)

 Fractures: diagnosis, management and follow-up of fractures

 Remit: Fractures - Diagnosis, management and follow-up of fractures (excluding head and hip,
pelvis, open and spinal)

 Major trauma: assessment and management of airway, breathing and ventilation, circulation,
haemorrhage and temperature control.

 Remit: Assessment and management of major trauma including resuscitation following major
blood loss associated with trauma

 Service delivery of trauma services

These guidelines are related topics with overlap in populations and key clinical areas for review. The 
guidelines have been developed together to avoid overlap and ensure consistency. However, each 
guideline ‘stands alone’ and addresses a specific area of care. See section 3.3 for more information 
on how the suite of guidelines was developed. 

In summary, these guidelines represent the best current evidence available to support the trauma 
practitioner to optimally manage trauma patients, and that by encouraging increasing uniformity of 
care both mortality and morbidity will fall further. 

 



2 Introduction 
Two of the five guidelines in the NICE trauma suite relate to fractures. These are titled non-complex 
and complex fractures. In broad terms, non-complex fractures are those likely to be treated at the 
receiving hospital, whereas complex fractures require transfer or the consideration of transfer of the 
injured person to a specialist. 

The annual incidence of fractures in Britain is estimated at 3.6% and the lifetime prevalence of 
fracture is near 40%.47 The majority of the 1.8 million fractures occurring every year in England are 
non-complex. These include a very wide range of injuries. The injured person may be any age from 
infancy to elderly. There are many anatomical sites at which a fracture may occur. The mechanisms 
of injury are many and varied. The range of treatment options is wide and varied. Because of these 
factors, non-complex fractures present an enormous challenge to healthcare systems. 

Many non-complex fractures have a benign natural history and minimal clinical intervention is 
required. The nature of healthcare systems can be to overcomplicate matters; individuals offering 
treatment within their own field of expertise. Thus, surgeons may tend to operate and 
physiotherapists to provide therapy. A pathway expending unnecessary time and effort can evolve. 
Some non-complex fractures can present as an apparently minor and easily missed injury, yet still 
have a potential for a poor long-term outcome; scaphoid fracture is an example. Therefore, there is a 
need to explore a framework where important injuries are not missed whilst avoiding over-treating 
the majority of patients who have a benign injury. 

It is clear that a single guideline cannot address individually all potential situations. However, since 
non-complex fractures present a huge burden and workload to the NHS it is a sound objective to 
provide a guideline to act as a rational basis for patient management embracing and accepting a 
wide range of circumstances. To this end, the guideline is based around a group of indicative topics 
chosen in the scoping stage of development. 

Instead of tracing the pathway of a single injury, the guideline topics were chosen to inform various 
stages on a notional pathway of patient care. These topics were chosen on the basis of their 
prevalence, their relevance to a particular step in the patient pathway of care or perceived variation 
in current practice. It was inherent in the development of the guideline that, whilst 
recommendations are necessarily only made in relation to the individual topics of the scope, these 
recommendations should be considered as representative of the management of non-complex 
fractures in general.  

 



3 Development of the guideline 

3.1 What is a NICE clinical guideline? 

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions 
or circumstances within the NHS – from prevention and self-care through primary and secondary 
care to more specialised services. We base our clinical guidelines on the best available research 
evidence, with the aim of improving the quality of healthcare. We use predetermined and systematic 
methods to identify and evaluate the evidence relating to specific review questions. 

NICE clinical guidelines can: 

 provide recommendations for the treatment and care of people by health professionals

 be used to develop standards to assess the clinical practice of individual health professionals

 be used in the education and training of health professionals

 help patients to make informed decisions

 improve communication between patient and health professional.

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge 
and skills. 

We produce our guidelines using the following steps: 

 Guideline topic is referred to NICE from the Department of Health.

 Stakeholders register an interest in the guideline and are consulted throughout the development
process.

 The scope is prepared by the National Clinical Guideline Centre (NCGC).

 The NCGC establishes a Guideline Development Group.

 A draft guideline is produced after the group assesses the available evidence and makes
recommendations.

 There is a consultation on the draft guideline.

 The final guideline is produced.

The NCGC and NICE produce a number of versions of this guideline: 

 the ‘full guideline’ contains all the recommendations, plus details of the methods used and the
underpinning evidence

 the ‘NICE guideline’ lists the recommendations

 ‘information for the public’ is written using suitable language for people without specialist
medical knowledge

 NICE Pathways brings together all connected NICE guidance.

This version is the full version. The other versions can be downloaded from NICE at www.nice.org.uk. 

3.2 Remit 

NICE received the remit for this guideline from the Department of Health. They commissioned the 
NCGC to produce the guideline. 

The remit for this guideline is: Diagnosis, management and follow-up of fractures (excluding head 
and hip, pelvis, open and spinal). 



5 Guideline summary 

             Full list of recommendations 

1. For the initial management of pain in children (under 16s) with suspected
long bone fractures of the legs (femur, tibia, fibula) or arms (humerus, radius,
ulna), offer:

 oral ibuprofen, or oral paracetamol, or both for mild to moderate pain

 intranasal or intravenous opioids for moderate to severe pain (use
intravenous opioids if intravenous access has been established). 

2. For the initial management of pain in adults (16s or over) with suspected long
bone fractures of the legs (tibia, fibula) or arms (humerus, radius, ulna), offer:

 oral paracetamol for mild pain

 oral paracetamol and codeine for moderate pain

 intravenous paracetamol supplemented with intravenous morphine
titrated to effect for severe pain. 

3. Use intravenous opioids with caution in frail or older adults.

4. Do not offer non-steroidal anti-inflammatory drugs (NSAIDs) to frail or older 
adults with fractures.

5. Consider NSAIDs to supplement the pain relief in recommendation 2 except 
for frail or older adults.

6. Consider a femoral nerve block or fascia iliaca block in the emergency 
department for children (under 16s) with suspected displaced femoral 
fractures.

7. Use the Ottawa knee rules to determine whether an X-ray is needed in 
people over 2 years with suspected knee fractures.

8. Use the Ottawa ankle and foot rules to determine whether an X-ray is 
needed in people over 5 years with suspected ankle fractures.

9. Consider MRI for first-line imaging in people with suspected scaphoid 
fractures following a thorough clinical examination.

10. A radiologist, radiographer or other trained reporter should deliver the 
definitive written report of emergency department X-rays of suspected 
fractures before the patient is discharged from the emergency department.

11. Consider intravenous regional anaesthesia (Bier’s block) when reducing 
dorsally displaced distal radius fractures in adults (16 or over) in the 
emergency department. This should be performed by healthcare 
professionals trained in the technique, not necessarily anaesthetists.

12. Do not use gas and air (nitrous oxide and oxygen) on its own when reducing 
dorsally displaced distal radius fractures in the emergency department.

13. Do not use a rigid cast for torus fractures of the distal radius.

14. Discharge children with torus fractures after first assessment and advise 
parents and carers that further review is not usually needed.

15. In the non-surgical management of unimalleolar ankle fractures: 
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Imaging of scaphoid 
7.3.1 Introduction 

Fractures to the scaphoid are frequently difficult to see on plain film X-ray immediately following 
injury. In some patients, scaphoid fractures may only be visible 10–14 days post-injury. However, a 
missed scaphoid fracture can have a significant negative impact on patients’ long-term hand function 
and quality of life. As a consequence, clinicians frequently treat patients with a suspected scaphoid 
fracture cautiously and may refer patients for an additional form of imaging or may immobilise 
patients for two weeks until the fracture is visible on X-ray. This review investigated the most 
clinically and cost effective imaging strategy for diagnosing scaphoid fractures. This review addressed 
both whether an alternative imaging strategy should be used as the primary imaging modality for 
patients with a suspected scaphoid fracture following clinical examination, as well as what imaging 
modality should be used if patients receive an X-ray on admission and findings are indeterminate. 

7.3.2 Review questions: 

a) What is the most clinically and cost-effective imaging strategy for patients with
clinically suspected scaphoid fracture?

b) What is the diagnostic accuracy of imaging strategies for a suspected scaphoid
fracture?

This review sought to identify the optimum imaging strategy for patients with a suspected scaphoid 
fracture. We included studies that evaluated imaging strategies in patients with a suspected scaphoid 
fracture following clinical examination alone, as well as studies that evaluated imaging strategies 
amongst patients who had a suspected scaphoid fracture following clinical examination but had 
indeterminate X-ray findings.  

Initially, we developed a diagnostic RCT review protocol, to examine the clinical and cost-
effectiveness of the different imaging strategies. The PICO characteristics for this review question are 
displayed in Table 45. A second review protocol to examine the diagnostic accuracy of each of the 
imaging strategies, summarised in Table 46, was developed for use in the event that no RCT data 
were retrieved. For full details of both protocols see review protocol in Appendix C. 

Table 45: PICO characteristics of diagnostic RCT review question a 

Population Children, young people and adults with a suspected scaphoid fracture following a 
traumatic incident. 

Intervention(s)  CT

 MRI

 X-ray

Comparison(s) Compared with each other 

Outcomes Critical: 

 Time in plaster cast

 Number of outpatient visits

 Health-related quality of life

 Pain/discomfort

 Return to normal activities

 Psychological wellbeing

 Missed injury
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 Non-union/malunion

 Avascular necrosis

 Post-traumatic arthritis

 Additional radiation exposure

Important: 

 Grip strength

 Range of motion

Study design RCTs or systematic reviews of RCTs 

Table 46: PICO characteristics of the diagnostic accuracy review question b 

Population Children, young people and adults with a suspected scaphoid fracture following a 
traumatic incident 

Index tests  Early CT/multidetector CT (MDCT)

 Further X-ray (10–14 days post-injury)

Reference 
standard 

Early MRI 

Outcomes Diagnostic accuracy (sensitivity, specificity, positive predictive value, negative predictive 
value) of tests to identify the presence of a scaphoid fracture. 

Study design Cohorts or case control studies 

7.3.3 Clinical evidence 

Diagnostic RCT review 

Two studies were included in the diagnostic RCT review31,144. These studies, summarised in Table 47 
below compared the clinical effectiveness of immediate MRI imaging compared with re-assessment 
in the clinic 2-weeks post-admission for patients with a suspected scaphoid fracture but 
indeterminate X-ray findings. In both studies, patients in the control group who returned for re-
assessment were most likely to receive X-ray; however, a minority of patients received alternative 
imaging strategies (for example, bone scintigraphy, MRI) at the discretion of the caring physician. The 
GDG agreed to consider the evidence in these studies; however both were downgraded due to risk of 
bias. 

Evidence from these studies is summarised in the GRADE clinical evidence profile (Table 48 ). See also 
the study selection flow chart in Appendix D, study evidence tables in Appendix G, forest plots in 
Appendix j, GRADE tables in Appendix I and excluded studies list in Appendix K. 

No RCTs examining the relative efficacy of immediate CT to delayed X-ray, or immediate CT to 
immediate MRI, were identified. As a consequence, evidence was sought to assess the diagnostic 
accuracy of the imaging modalities. 

Table 47: Summary of studies included in the diagnostic RCT review 

Study Intervention/comparison Population Outcomes Comments 

Brooks 2005
31

 MRI between 2–5 days 
following admission versus 
re-assessment >2 weeks 
following admission 

Adults (>18 years) 
with suspected 
scaphoid fracture 
but indeterminate 
initial X-ray findings 

Unnecessary 
immobilisation; 
healthcare use; 
self-reported 
pain. 

Conducted in 
emergency 
departments 
(EDs) in five major 
hospitals in 
Australia 
(2000-2002). The 
majority of 
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Study Intervention/comparison Population Outcomes Comments 

patients in the 
control group 
received X-ray at 
follow-up, with a 
minority of 
patients receiving 
bone scintigraphy 
or MRI. Patients 
in the control 
group were all 
immobilised prior 
to scan. 

Patel 2013
144

 MRI <2 days following 
admission versus re-
assessment >2 weeks 
following admission 

Young people and 
adults (16-80 years) 
with suspected 
scaphoid fracture 
but indeterminate 
initial X-ray findings 

Number of 
fracture clinic 
appointments; 
self-reported 
pain; additional 
radiation 
exposure 

Conducted in one 
medium general 
hospital in the UK 
(2003–2006). The 
majority of 
patients in the 
control group 
received X-ray at 
follow-up, with a 
minority of 
patients receiving 
bone scintigraphy 
or MRI. Patients 
in the control 
group were all 
immobilised prior 
to follow-up. 
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Table 48: Clinical evidence profile: Early MRI versus delayed X-ray for patients with a suspected scaphoid fracture but indeterminate X-ray findings 

Outcomes 
Number of 
studies (n) 

Quality of the 
evidence 
(GRADE) 

Relative effect 
(95% CI) 

Anticipated absolute effects 

Risk with Delayed X-ray 
Risk difference with Early MRI 
(95% CI) 

Time spent in plaster cast 
time spent unnecessarily 
immobilised 

1 (n=27) LOW Not estimable The median time spent 
immobilised unnecessarily in 
the control group was 
7 days 

The median time spent immobilised 
unnecessarily following early MRI 
was 0 days 

Mean fracture clinic 
appointments 

1 (n=84) LOW The mean fracture clinic 
appointments in the control 
groups was 
2.3 appointments 

The mean fracture clinic 
appointments in the intervention 
groups was 
1.2 lower 
(1.49 to 0.91 lower) 

Outpatient appointments 

Measured as ED visits, general 
practitioner consultation, 
specialist physiotherapy, and 
diagnostic services (radiographs, 
skeletal scintigraphy and MRI) at 
3 months 

1 (n=27) LOW Not estimable The median number of health 
care appointments in the 
control group was 
5 appointments 

The median number of health care 
appointments in the MRI group was 
3 appointments 

Self-reported pain (14 days) 
Author-developed scale. Scale 
from: 0 to 10. 

1 (n=84) VERY LOW The mean self-reported pain 
(14 days) in the control groups 
was 
3.5 

The mean self-reported pain 
(14 days) in the intervention groups 
was 
0.6 lower 
(1.92 lower to 0.72 higher) 

Self-reported pain (42 days) 

Author-developed scale. Scale 
from: 0 to 10. 

1 (n=84) VERY LOW The mean self-reported pain 
(42 days) in the control groups 
was 
2.7 

The mean self-reported pain 
(42 days) in the intervention groups 
was 
0.9 lower 
(2.34 lower to 0.54 higher) 

Pain (1 month) 
Patient-rated wrist evaluation 

1 (n=27) LOW Not estimable - -
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Outcomes 
Number of 
studies (n) 

Quality of the 
evidence 
(GRADE) 

Relative effect 
(95% CI) 

Anticipated absolute effects 

Risk with Delayed X-ray 
Risk difference with Early MRI 
(95% CI) 

Pain (2-months) 
Patient-rated wrist evaluation 

1 (n=27) LOW Not estimable - -

Pain (3-months) 
Patient-rated wrist evaluation 

1 (n=27) LOW Not estimable - -

Additional radiation exposure 

Mean number of X-rays after 
initial assessment 

1 (n=84) LOW The mean number of X-rays 
after initial assessment in the 
control groups was 
1.7 X-rays 

The mean number of X-rays after 
initial assessment in the intervention 
groups was 
1.20 lower (1.2 to 0.91 lower) 
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Diagnostic Accuracy review 

A review of the literature indicated that there is no universally agreed reference standard for 
assessing the presence of an occult scaphoid fracture. Authors of a recent review on this topic115 
suggest that X-ray findings 6-weeks post-injury is the most frequently used reference standard, 
however, there are known limitations with this method (notably, evidence has demonstrated that 
later x-ray does not identify all true cases of scaphoid fracture). Due to these limitations, the GDG 

agreed that MRI should be used as the reference standard for this review. 

Two studies were included in the diagnostic accuracy review; one of these83compared early MDCT to 
MRI amongst patients with suspected scaphoid fracture but indeterminate X-ray findings. One 
study96

 compared X-ray and CT with MRI amongst patients with post-traumatic radial wrist 
tenderness. Population and evidence from this study is summarised in the clinical evidence profiles 
below (Table 50 and Table 51). See also the study selection flow chart in Appendix D, study evidence 
tables in Appendix G, forest plots in Appendix J, GRADE tables in Appendix I and excluded studies list 
in Appendix K. 

Table 49: Summary of studies included in the diagnostic accuracy review 

Study Population Index test(s) Reference test Comments 

Ilica 
2011

83
Adults with a clinically 
suspected scaphoid 
fracture and negative initial 
conventional radiographs 

MDCT MRI Up to 1 week between the 
tests. 

Jorgsholm
2013

96
Adults with posttraumatic 
radial wrist tenderness 

X-ray

CT

MRI X-ray performed on
admission, MRI performed
up to 14 days from injury.
CT only undertaken in those
patients with positive X-ray
and/or MRI findings.
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Table 50: Clinical evidence profile: Studies evaluating imaging strategies in relation to the reference test of MRI for scaphoid fractures in patients with 
posttraumatic radial wrist tenderness 

Number of 
studies 

Population (n) 
(in study order) Risk of bias Inconsistency Indirectness Imprecision 

Sensitivity 
(95% CI) 

(in study 
order) 

Specificity 
(95% CI) 

Positive 
predictive 

Negative 
predictive Quality 

Diagnostic accuracy of X-ray in relation to the reference test of MRI – scaphoid fractures 

1 Adults with a 
posttraumatic 
radial wrist 
tenderness 
(n=296, 300 
wrists) 

Serious 
limitations

a
Not applicable None Not 

applicable 
0.70 0.98 - - MODERATE 

Diagnostic accuracy of CT in relation to the reference test of MRI – scaphoid fractures 

1 Adults with a 
posttraumatic 
radial wrist 
tenderness 
(n=296, 300 
wrists) 

Very serious 
limitations

b
Not applicable None Not 

applicable 
0.95 Not 

assessed 
- - LOW 

(a) Unclear if clinicians interpreting the MRI scan were blinded to the results of the X-ray scan
(b) Risk of selection bias (only patients with positive X-ray and/or MRI findings received CT); unclear if clinicians interpreting the CT scan were blinded to the selection of patients/the results 

of the X-ray and/or MRI; unclear timeframe between tests.
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Table 51: Clinical evidence profile: Studies evaluating MDCT in relation to the reference test of MRI for scaphoid fractures in patients with suspected 
scaphoid fracture but indeterminate X-ray findings 

Number of 
studies 

Population (n) 
(in study order) Risk of bias Inconsistency Indirectness Imprecision 

Sensitivity 
(95% CI) 

[in study 
order] 

Specificity 
(95% CI) 

Positive 
predictive 

Negative 
predictive Quality 

Diagnostic accuracy of MDCT in relation to the reference test of MRI – scaphoid fractures 

1 Adults with a 
clinically suspected 
scaphoid fracture 
and negative initial 
conventional 
radiographs (n=54, 
55 wrists) 

Very serious 
limitations

a
 

Not applicable No serious 
limitations 

Not 
applicable 

0.88 1.00 1.00 0.91 LOW 

(a) Risk of selection bias (unclear recruitment, fracture rate higher than average [36%], 7 patients excluded as they did not return for an MRI); unclear if clinicians interpreting the MRI scan
were blinded to the results of the MDCT scan; MRI conducted up to one week following MDCT.
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7.3.4 Economic evidence 

Published literature 

One cost consequence analysis was identified with the relevant comparison and has been included in 
this review.144 This is summarised in the economic evidence profile below (Table 52) and the 
economic evidence tables in Appendix H. 

Six economic evaluations relating to this review question were identified but were excluded due to 
limited applicability or methodological limitations.31,48,61,70,92,128 These are summarised in Appendix L, 
with reasons for exclusion given. 

See also the economic article selection flow chart in Appendix E. 

New cost effectiveness analysis 

This area was prioritised for new economic analysis. 

One original cost utility analysis was undertaken comparing immediate CT, immediate MRI, CT after 
indeterminate X-ray, MRI after indeterminate X-ray, and follow up at the fracture clinic after an 
indeterminate X-ray.  

This is summarised in the economic evidence profile below (Table 53). For further detail see 
appendix M.  
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Table 52: Economic evidence profile: Early MRI versus further X-ray 

Study Applicability Limitations Other comments Incremental cost
c
 Incremental effects 

Cost 
effectiveness Uncertainty 

Patel 2013
144

 
(UK) 

Partially 
applicable

 a
Potentially 
serious 
limitations

b
 

Within-trial analysis (RCT) 
of resource use as well as 
patient-reported pain and 
satisfaction scores. 

MRI saves £28.74 
per person 

Pain
d
: 

Day 0: 0.3 (p=0.85) 

Day 14: 0.9 (p=0.27) 

Day 42: 0.9 (p=0.35) 

Satisfaction
e
: 

Day 0: 0 (p=0.65) 

Day 14: -0.6 (p=0.46) 

Day 42: -0.9 (p=0.22) 

Hindrance
f
: 

1.4 (p = 0.03) 

Perceived effect on activities
g
: 

Work effect 

Day 14: 0.4 (p=0.27) 

Day 42: -0.6 (p=0.35) 

Carer effect 

Day 14: 0.2 (p=0.27) 

Day 42: 0.4 (p=0.35) 

Sport effect 

Day 14: 0.5 (p=0.27) 

Day 42: -0.4 (p=0.35) 

n/a No analysis of 
uncertainty. 

(a) Relevant comparators in a UK NHS setting, although costs are from a specific hospital rather than the national average. No quality of life outcomes are reported.
(b) The trial is unblinded which could lead to bias. Not all relevant outcomes are reported, for example, malunion, non-union, missed fractures and functional outcomes
(c) 2005/2006 costs from West Middlesex University Hospital
(d) Patient reported on a 0–10 scale: No pain = 0, Worst pain ever = 10
(e) Patient reported on a 0–10 scale: Disgusted = 0; Blissfully happy = 10
(f) Defined as the overall difficulty with daily life. Patient reported on a scale of 0–10, where 0=no effect and 10=total hindrance
(g) Patient reported on a 0–4 scale. No effect=0; inability to participate=4
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Table 53: Economic evidence profile: Original analysis of imaging strategies for suspected scaphoid fractures 

Study Applicability Limitations Other comments Total cost per person Total QALYs per person Cost effectiveness Uncertainty 

Original 
NCGC 
analysis 

Directly 
applicable

a
Potentially 
serious 
limitations

b

A probabilistic decision 
tree model using 
diagnostic accuracy data 
from the clinical review. 
Mapping was done to 
estimate an EQ5D score 
from a PRWE score for 
people with scaphoid 
fractures at one year 
post injury. The duration 
for which this utility was 
applied was extended to 
a lifetime if the fracture 
was not identified. 
Identified fractures 
returned to full health 
after the first year. 

Immediate CT: 

£151 

Immediate MRI: 

£214 

CT after indeterminate 
X-ray:

£292

MRI after
indeterminate X-ray:
£343

Follow up X-rays:

£416

Immediate CT: 

22.545 

Immediate MRI: 

22.561 

CT after indeterminate 
X-ray:

22.549

MRI after indeterminate
X-ray:

22.561

Follow up X-rays:

22.560

Immediate MRI 
versus immediate 
CT: 

£3,854 per QALY 

Immediate MRI 
dominates all other 
strategies. 

Various one way 
sensitivity 
analyses were 
undertaken to 
assess 
uncertainty. 

The following 
changed the 
conclusion to 
immediate CT: 

Increasing the 
sensitivity of CT 
to 100%. 

The HRQoL 
detriment 
following a 
missed fracture is 
only sustained for 
one additional 
year. 

(a) All comparators in a UK NHS setting.
(b) Long term QoL was based on assumptions. Short term quality of life was based on mapping from the PRWE score. Assumptions were made about sensitivity of follow up x-ray. Radiation

risk not included. 
(c) Average cost per person including imaging costs, clinic attendance costs and subsequent treatment costs.
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7.3.5 Evidence statements 

Clinical 

Early MRI versus delayed X-ray for occlusive scaphoid fractures 

Low quality evidence from 1 study comprising  27 participants demonstrated a clinical benefit of 
early MRI compared with delayed X-ray for time spent immobilised unnecessarily in plaster cast, with 
no serious imprecision. 

Low quality evidence from 1 study comprising  84 participants demonstrated a clinical benefit of 
early MRI compared with delayed X-ray for the mean number of fracture clinic appointments 
attended by patients, with no serious imprecision. 

Low quality evidence from 1 study comprising  27 participants demonstrated a clinical benefit of 
early MRI compared with delayed X-ray for the mean number of outpatient appointments attended 
by patients, with no serious imprecision. 

Very low quality evidence from 1 study comprising  84 participants demonstrated no clinical 
difference between early MRI and delayed X-ray for self-reported pain at 14 days, with serious 
imprecision. 

Very low quality evidence from 1 study comprising  84 participants demonstrated a clinical benefit of 
early MRI compared with delayed X-ray for self-reported pain at 42 days, with serious imprecision.  

Low quality evidence from 1 study comprising  27 participants demonstrated  no clinical difference 
between early MRI and delayed X-ray for self-reported pain at 1, 2 or 3 months, with no serious 
imprecision. 

Low quality evidence from 1 study comprising  84 participants demonstrated clinical benefit of MRI 
compared with delayed X-ray for the mean number of X-rays received following the initial 
assessment, with no serious imprecision.. 

Early CT versus delayed X-ray for occlusive scaphoid fractures 

There was no evidence comparing early CT with delayed X-ray for the identification of occlusive 
scaphoid fractures. 

Early CT versus early MRI for occlusive scaphoid fractures 

There was no evidence comparing early CT with early MRI for the identification of occlusive scaphoid 
fractures. 

Diagnostic accuracy 

Moderate quality evidence from 1 study comprising 296 participants demonstrated immediate X-ray 
to have a sensitivity of 0.7 and a specificity of 0.98, when measured against the gold standard of MRI. 

Low quality evidence from 1 study comprising 296 participants demonstrated CT to have a sensitivity 
of 0.95 in detecting scaphoid fractures, when measured against the gold standard of MRI. 

No evidence was found comparing the diagnostic accuracy of a further X-ray (10-14 days post-injury) 
or an early CT with the gold standard reference test of an early MRI.  
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Low quality evidence from 1 study comprising 54 participants demonstrated early MDCT to have a 
sensitivity of 0.88 and a specificity of 1.0, when measured against the gold standard of MRI. 

Economic 

One cost-consequence analysis found that delayed X-rays were more costly than MRI (£29 more per 
patient) following an initial assessment and X-ray for diagnosing people with a suspected scaphoid 
fracture, and had a small improvement in pain scores and a small perceived improvement for usual 
activities in the long term. This study was assessed as partially applicable with potentially serious 
limitations. 

One original cost-utility analysis found that immediate MRI was cost effective compared to 
immediate CT (£3,854 per QALY) for diagnosing people with a suspected scaphoid fracture. It also 
found that immediate MRI was dominant compared to indeterminate X-ray followed by MRI, 
indeterminate X-ray followed by CT, and indeterminate X-ray followed by fracture clinic follow up. 
This study was assessed as directly applicable with potentially serious limitations. 

7.3.6 Recommendations and link to evidence 

Recommendations 

9. Consider MRI for first-line imaging in people with suspected scaphoid
fractures following a thorough clinical examination.

Relative values of 
different outcomes 

While diagnostic cohort studies can tell us about the relative accuracy of a diagnostic 
test compared to a reference standard, they do not tell us whether adopting a 
particular diagnostic strategy improves patient outcomes.  Evidence on patient 
outcomes is only available from diagnostic randomised controlled trials which 
compare two diagnostic interventions with identical subsequent treatment as 
indicated by the diagnostic test. One diagnostic RCT was included, but because this 
evidence did not cover all the tests in the protocol, diagnostic accuracy studies were 
also included. 

Critical outcomes were time spent in plaster cast, number of outpatient visits, 
health-related quality of life, pain/discomfort, return to normal activities, 
psychological wellbeing, and adverse effects (missed injury, non-union/malunion, 
avascular necrosis, post-traumatic arthritis, additional radiation exposure). 
Important outcomes were grip strength and range of motion. 

For the diagnostic accuracy review, the GDG identified sensitivity as the most 
important outcome, due to the significant clinical implications of a missed scaphoid 
fracture. The GDG were aware that there is no established reference standard for 
diagnosing scaphoid fractures. The GDG chose to use MRI as the reference standard 
in this review as they had a strong belief that MRI has 100% sensitivity for detecting 
scaphoid fractures. The GDG noted that MRI may be associated with reduced 
specificity, due to the risk that MRI may detect less severe scaphoid injuries that 
would not result in clinical harm for patients if untreated. However, as sensitivity 
was identified as the most critical outcome for decision-making in this review, the 
GDG chose to use MRI as the reference standard and considered this limitation when 
making their recommendation. 

Trade-off between 
clinical benefits and 
harms 

The diagnostic RCT evidence demonstrated a benefit of MRI over later imaging for 
the time spent in plaster cast, number of fracture clinic appointments, the number of 
outpatient appointments, and the number of X-rays after initial assessment. 

The diagnostic accuracy evidence demonstrated that X-ray missed 30% of true 
scaphoid fractures (when MRI was used as the reference standard) in patients with 
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post-traumatic radial wrist tenderness. The diagnostic accuracy evidence also 
demonstrated that CT imaging missed 5% of true scaphoid fractures in patients with 
post-traumatic radial wrist tenderness and 12% of scaphoid fractures in patients with 
a clinically suspected scaphoid fracture but indeterminate X-ray findings (when MRI 
was used as the reference standard). On this basis, neither X-rays nor CT can be 
regarded as adequate proxies for MRI, which, as the reference standard, is assumed 
to be the most accurate method. 

Economic 
considerations 

This question was prioritised for economic modelling and a probabilistic decision 
tree was developed to conduct a cost-utility analysis. 

This model showed that the MRI and CT strategies in patients with an indeterminate 
X-ray were cheaper than having follow-up X-rays. This was due to removing
unnecessary return visits and immobilisation costs for patients without a fracture,
and this was great enough to outweigh the more expensive imaging cost for MRI and
CT. Immediate MRI and immediate CT without the initial X-ray were cheaper still as
these strategies remove the cost of the follow-up attendance.

The reason many people have follow up visits, as the clinical review showed, is 
because an X-ray is not sensitive enough to identify all fractures. As a result, patients 
with a negative X-ray will be treated in plaster as a precaution and attend the 
fracture clinic at a later date for further assessment. For many people this is 
unnecessary as they will only require symptomatic treatment. 

When considering both costs and QALYs in the full probabilistic economic analysis, 
the immediate MRI strategy dominated all but the immediate CT strategy. This is 
because the immediate MRI strategy is the most clinically effective by identifying all 
fractures as well as being cheaper than all but the immediate CT strategy. The ICER 
for immediate MRI compared to immediate CT was £3,854 per QALY and so 
immediate MRI was shown to be cost effective compared to all other strategies. 

The immediate MRI strategy had the highest net benefit in the full economic analysis 
as it identified all fractures and so there was an improvement in quality of life 
compared to those with missed fractures in other strategies. Although immediate CT 
is less expensive than the immediate MRI strategy,  it is only 95% sensitive and so 5% 
of the fractures would have been missed, causing a reduction in quality of life due to 
delayed, or no treatment. This resulted in an overall lower net benefit than the 
immediate MRI strategy. 

In the model, the specificity of MRI was considered to be 100% as it was the 
reference standard. However, based on the GDG experience that MRI results in a 
number of false positive diagnoses they believe it is likely to be less than 100%. This 
decreases the positive predictive value of MRI and therefore would underestimate 
the sensitivity of other imaging modalities when used as the reference standard. If 
CT were to be 100% sensitive then immediate CT becomes the optimal strategy for 
the initial imaging of a suspected scaphoid fracture because it is cheaper than MRI 
and has the same clinical outcome if it is equally sensitive. However CT would still 
miss some potentially important ligamentous injuries. 

The immediate MRI and CT strategies require a scanner to be available at the 
hospital where the patient presents. This is not currently the case for all hospitals. 
Implementation of this would add further costs but may be justified for MRI as it can 
provide benefit to a wider population e.g. patients attending with knee ligament 
injuries. The wider population would make the implementation costs per person 
smaller. 
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MRI scanners in current practice have a high occupancy, which means access to MRI 
is not always possible, especially early access. Providing MRI scanners at hospitals 
that do not currently have them will improve access, reduce the delays to diagnosis 
and reduce the need for additional attendances for a broad group of patients. The 
reduction in delays to diagnosis could improve quality of life for some people and 
the reduced attendances could save some of the cost invested in the additional 
equipment. 

Extremity scanners are now becoming available at a lower purchase cost and with 
lower running costs. This may be a cost effective way of providing definitive imaging 
for scaphoid fractures and other injuries without increasing the burden on the larger 
MRI and CT scanners, which may be needed for more serious injuries, such as spinal 
injuries. The GDG also believed that the number of extremity injuries, scaphoid or 
other, that are currently imaged using a full sized MRI scanner could be large enough 
to optimise the use of an extremity scanner to image these injuries in ED. This could 
potentially allow a full sized scanner to be decommissioned by diverting this 
subgroup of patients to an extremity scanner, without reducing the capacity 
required for patients who require imaging using a full sized scanner. This could 
therefore result in a service that has lower operating costs than current service 
provisions. 

Another implication for immediate imaging using MRI or CT is the provision of 
trained clinicians to provide immediate reports of images before the patient is 
discharged from ED. The GDG believed this to be achievable as there are currently 
courses available for radiographers to be trained to report MRI or CT images of 
injuries such as scaphoid fractures, who can then support radiologists with the 
workload. Although this would incur an initial increased cost of providing training, 
the cost per report will become minimal over time. The radiologists on the GDG were 
concerned about the availability of trained reporting staff at night. The GDG believed 
there to be very few suspected scaphoid fracture attendances at night and they 
could therefore be reported by outsourcing or by asking the person to return the 
next day when staff are available. 

The GDG considered the radiation risk from CT scans and believed that the wrist has 
very low susceptibility to radiation absorption and so the risk of radiation induced 
cancer would be small. However, MRI has no radiation risk at all. 

The GDG considered all of the above discussion and decided that immediate MRI 
was the most clinically and cost effective strategy based on the available evidence 
and the model results. 

Quality of evidence Clinical evidence 

In the clinical review, two studies of low and very low quality were included in the 
diagnostic RCT review, and two studies of moderate and low quality were included in 
the diagnostic accuracy review. No evidence was found for the identification of 
suspected scaphoid fractures in children 

Economic evidence 

One cost consequence analysis from a UK NHS perspective was included based on an 
included RCT. It has been assessed as partially applicable with potentially serious 
limitations. 

An original cost-utility analysis assessed all comparators from a UK NHS perspective 
was developed. This has been assessed as directly applicable with potentially serious 
limitations.  Limitations of the model include; Long term QoL was based on 
assumptions; short term quality of life was based on mapping from the PRWE score; 
assumptions were made about sensitivity of follow up x-ray; radiation risk not 
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included. These were not felt to change the conclusions of the model and the GDG 
felt the model was robust for the purposes of decision making. 

Other considerations The GDG identified MRI as the gold standard method for imaging of the scaphoid, 
and the results from the RCT partially support this assumption. However access to 
MRI is commonly restricted in the NHS, and so the diagnostic accuracy question 
attempted to evaluate if potentially more feasible or available methods such as X-ray 
or CT were sufficiently accurate (in relation to the gold standard) to serve as 
acceptable alternatives. However, neither X-ray nor CT appeared to have sufficient 
sensitivity to prohibit unacceptable levels of missed fractures and so MRI was 
regarded as the only acceptable method. 

The GDG therefore chose to recommend that immediate MRI be used as the first line 
investigation in all patients with a clinically suspected scaphoid fracture. This is 
because they had a strong belief that MRI will identify all true cases of scaphoid 
fracture, and that any missed diagnoses from the less sensitive X-ray and CT would 
result in significant clinical harm. The GDG also noted that MRI is able to diagnose 
soft tissue injuries and would therefore reduce the need for further imaging and 
reduce repeat hospital appointments. Furthermore, CT is associated with a radiation 
risk, which is not the case with MRI. 

The GDG felt that MRIs should not be given purely because of suspicion based on 
mechanism. It was felt that thorough prior clinical examination should be used to 
ensure that MRI is not given to those people who are unlikely to have a scaphoid 
injury. The GDG recognised that the use of imaging did not constitute or replace the 
need for full examination of the wrist and documentation of all relevant findings 

The GDG felt it was important that clinicians use extra discretion when using MRI to 
diagnose a suspected scaphoid fracture in some children, if patients are thought to 
require an anaesthetic for imaging. In these cases, the GDG felt that clinicians may 
wish to consider using X-ray imaging as the first line investigation. 

The GDG noted that this recommendation may require a significant change in service 
for some emergency departments, due to restricted access to MRI in some services. 
Nevertheless, an extremity MRI scanner could be used instead, which would reduce 
the reliance on the main hospital MRI machine, might be more appropriate for 
children, and may also be used for the diagnosis of other extremity injuries. The GDG 
noted that given restricted access to MRI in some services and at some times of the 
day, some services may have difficulty in implementing this recommendation for all 
people with suspected scaphoid fractures immediately. However, the GDG felt that 
as the evidence indicates that MRI is the most clinically and cost-effective first 
imaging strategy for suspected scaphoid fractures, hospitals should work towards 
increasing access to MRI for this population. The GDG further noted that greater 
access to MRI would have benefits for other patient populations also. 

The GDG discussed how access to MRI may be more difficult overnight, due to the 
need to have access to have a trained healthcare professional to provide a definitive 
report on the MRI scan, who may not always be available out of normal working 
hours. The GDG believed that only a very small proportion of people with scaphoid 
injuries present to emergency departments overnight, and so the GDG felt that these 
patients could be recalled to hospital the following day for an MRI without 
undermining the cost-effectiveness of MRI as the first line imaging strategy. 

The GDG noted that this recommendation does not prevent clinicians from 
requesting alternative or additional imaging where necessary in the care of a patient; 
for example when MRI is contraindicated or additional imaging is required to plan 
surgery. However, the GDG wished to emphasise that alternative imaging strategies 
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