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• Satisfaction
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• Technical skills
• Research
• Development
• Identity

• Unpredictability
• Pressure

• Inertia
• Fashion
• Fear of blame

• Stories
• Peers
• Industry
• Big pharma
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Royal Infirmary of Edinburgh

1,300 trauma clinic 
referrals per month
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The solution: TTC 
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Study Questions

• How many patients re-present after discharge?

• Do they come to harm?



What we needed to know now…



Patients

• February 2014 to December 2017

• Reviewed in 2021 (3-7 year follow up)
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4,180 (72%)
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951 (14%)

Fracture Clinic

298 (4%)
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47 (1%) 
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11 (0.2%)
Fracture Clinic
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Surgery

Mallet Boxer’s Radial head 5thMT Toe

N (6,688) 370 1621 1861 1916 920

Surgery 1 22 8 12 2
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• 48-year-old man
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• X-rays reviewed by:
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• Reporting radiologist
• TTC surgeon
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Harm

• 48-year-old man
• Simple fall onto outstretched hand
• Elbow pain
• Diagnosis: radial head fracture

• X-rays reviewed by:
• ED doctor
• Reporting radiologist
• TTC orthopaedic surgeon



Recommendation

• Scrutiny of all available images
• Caution with soft tissue structural injuries:

• Shoulder dislocations
• Elbow dislocations
• Carpal dislocations
• Knee dislocations
• Mid-tarsal dislocations



Conclusions

Protocol of Direct Discharge is safe and effective
99.3% patients able to self-manage without intervention

Development:
• Increasing confidence in safety
• Increasing proportion now discharged
• Other injuries now discharged
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Conclusions

Protocol of Direct Discharge is safe and effective
99.3% patients able to self-manage without intervention
• More time for patients seen in clinic 
• More time for training
Development:

• Greater confidence in safety
• Increasing proportion now discharged
• Increasing range of injuries now discharged
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Range of injuries

• Stable ankle fractures

Seen once at 7-10 days
XR
Discharged
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• Colles fractures

Beirs block reduction, and POP backslab in ED

Trained orthopaedic nurse



Range of injuries

• Colles fractures

Control XR 1/52 and 2/52, and softcast at 2/52

Trained orthopaedic physio



Range of injuries

• Colles fractures

Patient removes own softcast at 6/52



• Olecranon

• Over 70’s non-operative

Range of injuries
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• Scaphoid

• 1000 “possible scaphoids” per year, 
• 140 confirmed

• 130 on XR
• 10 ‘occult’ - confirmed on MRI 

• 70 further imaging

Range of injuries
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• Scaphoid

• 1000 “possible scaphoids” per year, 1 occult scaphoid 
• Young, sport, high energy – see at 2/52 by orthopaedic physio
• MRI if clinical signs persist
• All others discharged with information and access

Range of injuries



Other benefits of TTC

• Research clinics

• Osteoporosis service



Beyond trauma

• Arthroplasty, spines, paeds triage
• Physio review, scans first



Realistic Orthopaedics

• Clinic review:  TTC
• Surgery:  Posterior Malleolus
• Prophylaxis: Thromboprophylaxis
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• PM fractures do poorly
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Clinical Case

Thanks  to Dr Mikko Ovaska, Helsinki
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Which PM ⧣ should be fixed?

So, if every intervention has a risk and a cost, 

  are there some PM fractures should be fixed ?
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So, if every intervention has a risk and a cost, 

  are there some PM fractures should be fixed ?

  Instability of the talus





1.
Posterolateral – oblique

67%

2.
Transverse medial extension

19%

3.
Small shell

14%
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Bartoniceck and Mason classifications
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Complex Fractures – Edinburgh Protocol
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2 years



172

Fibular nail cohort - >65, diabetic

94% uneventful union, OMS 80



Haraguchi Bartoniceck Mason Sagital Axial % 
XR

Management

3 1 1 <20 Ignore PM

1 2 2a <25 Ignore PM 
Unless subluxed after 
LM/MM

2 3 2b <25 Fix - plates

4 3 >33 Fix – AP perc
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SUMMARY

• Some posterior malleolar fractures should 
be fixed

  ….but most don’t.

• Uncritical use of CT scanning and fixation 
risks complications 

  
• Consider AP screws after adequate reduction

• Posteromedial approach
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Realistic Orthopaedics

• Clinic review:  TTC
• Surgery:  Posterior Malleolus
• Prophylaxis: Thromboprophylaxis
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No

Thromboprophylaxis

Is there a role for thromboprophylaxis 
after ankle fractures

…or other lower limb surgery?



80%0%

Neth J Med. 2015 Jan;73(1):23-9.
Thromboprophylaxis for lower leg cast immobilisation and knee arthroscopy: a survey study.
van Adrichem RA1, van Oosten JP, Cannegieter SC, Schipper IB, Nelissen RG.

https://www.ncbi.nlm.nih.gov/pubmed/26219938
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Adrichem%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=26219938
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Oosten%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=26219938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cannegieter%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=26219938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schipper%20IB%5BAuthor%5D&cauthor=true&cauthor_uid=26219938
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nelissen%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=26219938


JBJS (Br) 2006 ; 88 : 400

Emotive  cases



Medicolegal concern



Key concepts

• What do we mean by a VTE event?
• What is the underlying rate of VTE?
• Is this changed by thromboprophylaxis?
• What is the absolute risk reduction (ARR)?
• Does that make it cost effective?
• Do the benefits outweigh the risks?
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Venography Doppler US Clinically Important DVT and PE  (CIVTE)
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Venography Doppler US Clinically Important DVT and PE  (CIVTE)

< 30 % 1 % 0.01 %

What do we mean by a VTE event?



Key concepts

• What do we mean by a VTE event?
• What is the underlying rate of VTE?
• Is this changed by thromboprophylaxis?
• What is the absolute risk reduction?
• Does that make it cost effective?
• Do the benefits outweigh the risks?



2017, updated from 2008
+ Knee arthroscopy 2022



3680 Patients from 8 RCTs:
• Lower limb

• Foot and ankle fractures
• Tendo Achilles ruptures 

• Operative and non-operative
• Cast or brace
• WB and NWB
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No prophylaxis
              per 1000

LMWH
          per 1000

Effect

DVT 174 87 0.45
(0.33-0.61)

PE 7 4 0.5
(0.17 – 1.47)

CIVTE 21 9 0.4
(0.21 – 0.76)

Mortality 0 0

Adverse effects 40 78 2
(0.83 – 84.86)



JOT 2015 ; 29 ; 224-30



1926 screened

Surgically treated fractures
Age >16

13 Canadian hospitals



1926 screened 1611 excluded
(50% refused – self injection)

Polytrauma
Previous VTE
Malignancy

Hypercoagulable condition

Surgically treated fractures
Age >16

13 Canadian hospitals
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1611 excluded
50% refused

134  Dalteparin 131 placebo
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265 patients

156 ankles
 

1611 excluded
50% refused

134  Dalteparin 131 placebo

5000 iu daily
14 days

Stopped if US proximal 
thigh veins negative

Telephone interview
6/52
3/12
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1926 screened

265 patients

156 ankles
 

1611 excluded
50% refused

134  Dalteparin 131 placebo

Unable to show an effect 
-even if groups doubled in size –

Steering committee stopped study early

Power calculation: 
350 each group





1519 enrolled in cast study

1435 patients

 

Injuries of the leg
Treated in cast

With or without surgery

479 ankle fractures
94 TA ruptures



1519 enrolled in cast study

719  Dalteparin 716 placebo

1435 patients

 



1519 enrolled

719  Dalteparin 716 placebo

2500 iu daily
Duration of cast (3-7 weeks)

1435 patients
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719  Dalteparin 716 placebo

10 CIVTE 13

6 DVT 8

3 PE 4

1 Minor bleeding 0

1435 patients

 



1519 enrolled

719  Dalteparin 716 placebo

10 CIVTE 13

6 DVT 8

3 PE 4

1 Minor bleeding 0

1.4% vs 1.8% 
CIVTE

-ns

Final analysis

1435 patients
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• Incidence of CIVTE is low

• Prophylaxis is ineffective in reducing these 
events

1. Ratio of risk : benefit unlikely
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Low ARR and high NNT
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Do the benefits outweigh the risks?

10 : 100 000 patients significantly harmed (plus HiT…)

Horner, Emerg Med J   2020
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Do the benefits outweigh the risks?

3,000 avoid asymptomatic DVT, 600 patients avoid a CIVTE, 120 proximal segment 

Horner, Emerg Med J   2020



Post-thrombotic syndrome

• Of 120 : 100,000, if treated promptly, 
how many PTS?

• How much of a problem is that?
  
   vs
• 10 : 100 000 patients significantly harmed
 : 100 000 patients significantly harmed
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• What is the underlying rate of VTE?
• Is this changed by thromboprophylaxis?
• What is the absolute risk reduction (ARR)?
• Does that make it cost effective?
• Do the benefits outweigh the risks?Incremental cost-effectiveness ratio for thromboprophylaxis:  £13,524

NICE threshold level £20,000
NOT cost effective

Horner, Emerg Med J   2020
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Key concepts

• What do we mean by a VTE event?                CIVTE 
• What is the underlying rate of VTE?   1.7%
• Is this changed by thromboprophylaxis?  Yes, to 1%
• What is the absolute risk reduction (ARR)?  Low: 0.7%
• Do the benefits outweigh the risks?   Probably not
• Does that make it cost effective?   No
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What now?

• Is there any role for thromboprophylaxis?

High Risk Patients 

Risk Assessment



Risk Assessment Models

• Select patients at higher baseline risk
• Greater clinical and cost effectiveness

• Limited evidence base

• Uncertain whether the same risk reduction applies

• Oral anticoagulants may be more attractive to patients



Nemeth et al, PLOS Medicine 12 (11) 2015

Risk Assessment Models



Risk Assessment Models

• Limited evidence base

• Uncertain whether the same risk reduction applies

Individualised risk assessment
Shared decision making
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Is there a role for thromboprophylaxis 
after ankle fractures

…and most lower limb surgery?

No

Summary

Probably a role for risk assessment, and shared decision with patient



Is there a role for thromboprophylaxis 
after ankle fractures?

No
Possibly a role for risk assessment

Summary



Motivations

• Patients 
• Colleagues
• Satisfaction
• Expertise
• Technical skills
• Research
• Development
• Identity

• Unpredictability
• Pressure

• Inertia
• Fashion
• Fear of blame

• Stories
• Peers
• Industry
• Big pharma









was  realistic orthopaedics




