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 � SySTeMATiC Review

How useful are virtual fracture clinics?
A SyStemAtiC Review

Background
Due to the overwhelming demand for trauma services, resulting from increasing emergency 
department attendances over the past decade, virtual fracture clinics (VFCs) have become 
the fashion to keep up with the demand and help comply with the BOA Standards for Trauma 
and Orthopaedics (BOAST) guidelines. In this article, we perform a systematic review asking, 
“How useful are VFCs?”, and what injuries and conditions can be treated safely and effective-
ly, to help decrease patient face to face consultations. Our primary outcomes were patient 
satisfaction, clinical efficiency and cost analysis, and clinical outcomes.

Methods
We performed a systematic literature search of all papers pertaining to VFCs, using the search 
engines PubMed, MEDLINE, and the Cochrane Database, according to the Preferred Report-
ing Items for Systematic review and Meta- Analysis (PRISMA) checklist. Searches were carried 
out and screened by two authors, with final study eligibility confirmed by the senior author.

Results
In total, 21 records were relevant to our research question. Six orthopaedic injuries were 
identified as suitable for VFC review, with a further four discussed in detail. A reduction of 
face to face appointments of up to 50% was reported with greater compliance to BOAST 
guidelines (46.4%) and cost saving (up to £212,000).

Conclusions
This systematic review demonstrates that the VFC model can help deliver a safe, more cost- 
effective, and more efficient arm of the trauma service to patients.
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introduction
the British Orthopaedic Association (BOA) 
published guidance in August 2013, as part 
of the Standards for trauma for Fracture Clinic 
services (BOASt 7 guidelines), which states: 
“Following acute traumatic orthopaedic 
injury, patients should be seen in a new frac-
ture clinic within 72 hours of presentation 
with the injury”.1 Due to the overwhelming 
demand for trauma services, from increasing 
emergency department (eD) attendances 
over the past decade, a rising number of frac-
ture clinics in the UK are being over- stretched 
where demand is exceeding capacity.2 trauma 
triage clinics or virtual fracture clinics (vFCs) 
have become increasingly widespread to keep 
up with the demand and help comply with 
the BOASt guidance. this has been used as an 

alternative to the traditional face- to- face frac-
ture clinics.

in this article, we aim to assess “How useful 
are vFCs?” through a systematic review of 
the literature, with identification of injuries 
which may be safely and effectively managed 
through the vFC model. Specifically, our 
primary outcome measures were: patient 
satisfaction; clinical efficiency and cost anal-
ysis; and clinical outcomes including any need 
for further intervention or any adverse compli-
cations for any injuries assessed through a 
vFC. Finally, we discuss the evidence base for 
the safe treatment of commonly seen injuries 
in a vFC. to the authors’ knowledge, there has 
not been a systematic review assessing both 
the overall efficacy of vFCs and individual inju-
ries routinely seen.
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Fig. 1

A flow diagram depicting the phases and decision making process for a systematic review looking at virtual fracture clinic(s).

virtual fracture clinic model. the vFC model was first intro-
duced by the Glasgow Royal infirmary (GRi) in 2011.3 Since 
its inception, over 40 different units have fully implement-
ed the principles of the vFC model, with many more having 
introduced leaflets and planning a redesign.4

the general process and principles, as outlined by GRi, 
remain the same. However specific local nuances have 
varied from hospital to hospital. the following describes 
the overall process, both by GRi, and in the authors’ 
own institutions. the vFC is led by a consultant ortho-
paedic surgeon, who is the lead decision- maker, assisted 
by a nurse and administrative staff. All the referrals are 
collated together to form a virtual clinic list. the radio-
graphs and other imaging should be preloaded on to the 
picture archiving and communication system (PACS). Clin-
ical notes, including referral letters and eD notes, should 
be readily available with the patient notes. the cases are 
then reviewed and assigned one of three outcomes: virtual 
discharge with advice; review in general fracture clinic; 
or review in speciality fracture clinic. After the vFC, the 
patients are either telephoned or written to, with a copy of 
the letter sent to the GP.3,4 many centres also supply their 
own patient advice leaflets and websites to give patients 

access to their individual rehabilitation plans and allow 
other health care professionals to review the resources.

Method
we performed a systematic literature search of all papers 
pertaining to vFCs, using the search engines Pubmed, 
meDLiNe, and the Cochrane Database, according to the 
Preferred Reporting items for Systematic review and meta- 
Analysis (PRiSmA) checklist. the search terms were, “virtual 
fracture clinic OR virtual fracture clinics”, as individual inju-
ries yielded more than 100,000 results. the review focused 
on articles from 2014 onwards, reflecting the introduction 
of the vFC. Our exclusion criteria involved: articles not 
published in english; duplicate articles; and opinion letters. 
A detailed search strategy is outlined in Figure 1.

two reviewers independently conducted the same 
literature search (SK, CH) and the results of each search 
were compared. two other reviewers evaluated the 
articles’ eligibility by screening the title, the abstract, 
followed by the full text analysis. Consensus on the eligi-
bility of the articles was sought and approved by the 
senior reviewer.
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Our primary measures were: patient reported satis-
faction; cost analyses and clinical efficiency; and clinical 
outcomes, including need for further intervention and 
complications from being seen in vFC. in addition to 
the above, we noted common conditions seen in vFCs 
and performed a review of the literature to provide an 
evidence base for recommendations on their manage-
ment in a vFC setting.

Results
in total, 233 records were identified, of which 13 were 
duplicates. Screening of abstract and title resulted in the 
exclusion of 210 records due to a lack of relevance to our 
research question. Further screening of full text articles 
excluded two more articles, as they were purely opinion 
letters responding to an article. this gave a total of 21 
records which were of relevance to our research ques-
tion. Out of the final 21 included records, there were no 
level 1 evidence or randomized controlled trials. there 
was insufficient quantitative data, alongside the large 
diversity in study outcome measures, meaning it was not 
feasible to perform a meta- analysis.

the majority of data available is the result of audit and 
quality improvement projects or simple retrospective, 
historical, institutional data. end outcome measures are 
varied and cover a range of areas including cost, patient 
satisfaction, patient outcome, and clinic usage. Almost 
every paper (18) included level 1 or 2 evidence related to 
the injury for which they were discussing the use of vFC.
Patient satisfaction. Four studies reported on patient sat-
isfaction,5-8 with overall satisfaction of between 91% to 
97%. they also report satisfaction with the information 
provided to be between 86% to 95%.
Costs and clinical efficiency. vardy et al4 report an over-
all positive outcomes in their assessment of vFCs on the 
eD. they report a decrease in patient reattendance from 
missed fracture clinic appointments, and no increase in 
unplanned reattendance. time to treatment and dis-
charge from eD remained the same.

the percentage of patients reviewed within 72 hours 
in clinic (vFC), as per BOASt 7 guidelines ranged from 
46% to 100%.9,10 Jenkins et al11 and mcKirdy et al9 both 
report a reduction in the overall number of referrals from 
eD to traditional fracture clinics by 15% to 28% with 
implementation of a vFC. Anderson et al12 concur and 
show an overall 65% reduction in face to face consulta-
tions.12 the discharge rate from vFC is reported between 
33% to 60%.5,9

Cost analysis are predominantly reported by the team 
in Glasgow. Jenkins et al predict national adaption of a 
vFC pathway may have resulted in a £3,535,808 saving 
between 2009 to 2014.11 Annual savings are reported 
between £67,385 to £212,705.9,11,13 On an individual 
patient basis, O’Reilly et al5 report a decrease of €129 
to €28, and Anderson et al12 report a decrease of £36 to 

£22. Anderson et al also describe significantly reduced 
resources required per clinic across the multidisciplinary 
team, adding to cost savings. One study reported a 75% 
reduction in ‘Did Not Attend’ at six months after vFC 
implementation, which normally would waste resources, 
thus adding to cost savings.9

Clinical outcomes. encouragingly, there are no reports 
within the literature of significantly adverse outcomes 
following vFC consultation. the GRi report no current 
medico- legal cases, following 30,000 vFC patient visits.12 
Only one study reports two patients needing to return to 
their GP or eD for further advice or analgesia.6

Discussion
One of the reoccurring advantages in the literature was a 
reduced requirement for face to face in person consulta-
tions.5,7-9,12,14-20 in some units this has been reported as a 
reduction of almost 50% in outpatient appointments and 
improved waiting times from referral to first orthopaedic 
review in clinic.7–9 As a result, many authors reported a 
significant cost saving, through appointments, staffing 
and even materials.14–20 there was variability in the 
reporting of the total saving but there is no report of 
increased cost.5,9,11,12,14,16,19-23

there is evidence of improved adherence to the BOASt 
guidelines, in particular BOASt 7 in seeing patients 
within a timely manner,10 and BOASt 3 (5.1% pre inter-
vention, 46.4% post intervention; p < 0.001) when asso-
ciated with the implementation of a vFC.24 Satisfaction 
was still high among the patient cohort, with no reported 
measurable reduction in safety/outcome compared with 
traditional fracture clinic management.5–8,12,19,20,25

two underlying themes appear to be common in 
units implementing a vFC model. Firstly there needs to 
be clear documented patient pathways specific to injury 
types. Secondly it is crucial that there is buy in from all 
key stakeholders of the multidisciplinary team who may 
be involved. most notably the eD must be engaged as 
they will place patients in the appropriate pathway. in 
addition it has been shown protocolisation and vFC can 
improve eD performance.3,26 the physiotherapy team 
must also be involved from the start of the planning 
process as some patients may enter a physio- led stream 
with the option of referral back to the trauma and ortho-
paedic team. the evidence available suggests this inter-
department relationship and teamworking is critical to 
success.3,5,7-9,12,14-20

Furthermore, there is a wealth of information systems, 
internet based patient information, care packs, and 
communication that have been developed by individual 
centres.27–33 this has been crucial to help build the patient 
interface part of the service. Certainly in our institutions, 
providing patients with the right information in the best 
readable format has been a key facet to help reduce the 
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Table i. Summary of injuries which can be reviewed in a vFC model, with best evidence outcome.

Diagnosis initial management vFC outcome

Shoulder
Undisplaced clavicle fractures Broad arm sling virtual discharge

elbow
mason 1 radial head fracture Broad arm sling virtual discharge

mason 2 radial head fracture Broad arm sling virtual fracture clinic review

elbow ‘fat pad’ sign Broad arm sling virtual discharge

Hand
Fifth metacarpal neck fracture Neighbour strapping virtual discharge

metacarpal shaft fracture Neighbour strapping±splint Fracture clinic review

Soft tissue mallet finger mallett splint virtual fracture clinic review

Bony mallet injury mallett Splint virtual fracture clinic review

Ankle
Ankle sprain walking orthosis virtual discharge

weber A fracture walking orthosis virtual discharge

weber B fracture (no talar shift) walking orthosis virtual fracture clinic review

Achilles tendon rupture walking orthosis with wedges virtual fracture clinic review

Foot
Fifth metatarsal base fracture (excluding Jones 
fracture)

walking orthosis virtual discharge

Paediatric
taurus wrist/forearm fractures Below elbow soft cast/splint virtual discharge

amount of face to face appointments so that patients feel 
adequately informed, without the need to return.

Our systematic review shows there are many stable 
fractures that can be managed non- peratively, without 
the need for fracture clinic review. the GRi include a list 
of six orthopaedic injuries which could be discharged 
directly from the eD without follow- up.3 Here, we discuss 
the six common injuries identified by GRi. in addition, we 
review other common injuries that the authors routinely 
see in fracture clinic, which can be safely reviewed in 
vFCs. Recommendations on their management in the 
vFC are made on the background of available level 1 
and 2 evidence from the literature, including that of our 
systematic review. A summary of our recommendations 
on the discussed conditions and their optimum manage-
ment plan is found in table i.

Upper limb
Clavicle fractures. Despite a recent trend toward surgical 
fixation of displaced fractures, the majority treated non-
operatively have good outcomes with low rates of mal- or 
nonunion.34,35 One study demonstrated a 45% virtual dis-
charge rate, 84% of which were undisplaced fractures. A 
very high majority (90.9%) of the virtually discharged pa-
tients were satisfied with the recovery from the injury, with 
no patient reporting functional limitation.8

Paediatric clavicle fractures have even better results, with 
one study concluding that there is no need for follow- up of 
children with isolated, uncomplicated clavicle fractures.36 
Another study demonstrated no difference in outcome 
between children treated operatively v non- operatively for 
distal clavicle fractures over a 25 year period.37

Recommendation. All undisplaced clavicle fractures can be 
virtually discharged from vFC (Level 3 evidence).

Radial head fractures and elbow ‘fat pad’ sign
traditionally, mason type 1 fractures38 are managed 
conservatively and types 3 and 4 are treated operatively. 
Controversy still lies around type 2, but evidence has 
reported excellent outcomes if these patients are managed 
conservatively and offered intervention only when there is 
ongoing restriction.39 Using this background, a group were 
able to replicate similar outcomes, using a vFC model. they 
were able to discharge over 90% patents, with mason type 
1 and 2 fractures, virtually and directly from the eD, with 
high satisfaction rates (95%) with no significant functional 
limitation.7 No formal patient recorded outcome measures 
(PROmS) were assessed in this study.

the same group also looked at suspected elbow frac-
tures with and without the presence of the ‘fat pad’ sign. 
they once again demonstrated a high rate of discharge 
(79.6%) with high satisfaction rates (95%) among the 
group.7 However, another prospective study has shown 
that the sensitivity for radial head/neck fracture is 85.4%, 
while the specificity is only 50%. therefore, the absence of 
a fat- pad sign is a more reliable indicator of the absence of 
a radial head/ neck fracture.40

Recommendation. mason 1 radial head fractures can be 
virtually discharged from a vFC and mason 2 radial head 
fractures can be reviewed in a vFC (Level 3 evidence).

Fifth metacarpal neck fractures
Due to the high degree of acceptable angulation in 
these fractures (40° to 70°), these can be managed 
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conservatively.41,42 evidence demonstrates that these inju-
ries can be treated with immediate immobilization with 
a pressure bandage for one week, if the angulation of 
the fracture is not greater than 70°.43 Furthermore, it has 
been suggested that these patients can be discharged on 
first review with an appropriate splint, with no difference 
in functional outcome and a sooner return to work.44 
Based on this evidence, these type of injuries are ideal for 
the vFC model.

it must be noted that the management of metacarpal 
head, shaft and base fractures differ greatly and may 
require more aggressive treatment. therefore, the rules 
above do not apply to these.
Recommendation. All fifth metacarpal neck fractures with 
an angulation < 70° can be virtually discharged from a 
vFC (Level 3 evidence).

Mallet finger injury
the optimum treatment for mallet finger injuries 
remains controversial. However, splinting is the most 
common initial treatment for either soft tissue or bony 
mallet finger.45 Regardless of the treatment option, 
patients still develop a slight extensor lag and prom-
inent bump on the finger, but this does not correlate 
with poor patient satisfaction.46 in fact, many trials have 
demonstrated that splinting seems to be just as effective 
as surgical intervention.47 the best outcomes occur in 
patients who comply with the strict splinting regimen 
i.e. six weeks of full time splinting, followed by two to 
six weeks of night- time splinting.45 therefore, all bony 
or soft tissue mallet fingers are best treated initially 
with splints, and can be treated in vFCs. However, 
bony mallet injuries, which involve more than 30% of 
the articular surface with joint subluxation, are better 
managed surgically.45 in the initial stages, these are ideal 
injuries that could be reviewed in the vFC setting, and 
are currently being done so in many centres, including 
the vFC hub at Glasgow.3

Recommendation. mallet injures with no significant artic-
ular involvement can be virtually reviewed in a vFC and 
discharged at six weeks if there is no residual extensor lag 
(Level 1 evidence).

Other hand and wrist injuries
Not much evidence currently exists for other injuries of 
the hand and wrist. A pilot study was initiated at St mary’s 
Hospital, London, which showed that a vFC model was 
able to streamline patients to enable quicker decision 
making for time critical injuries. in addition, patients were 
seen by hand therapists quicker, which reduced unnec-
essary hospital visits prior to therapy appointments.25 
However, no current protocols or guidance exists to 
which other hand and wrist injuries have had successful 
outcomes using a vFC model.

Recommendation. No clear advice can be given for assess-
ing other hand and wrist injuries in a vFC model at this 
time.

Lower limb
Ankle fractures. Ankle sprains and weber A ankle frac-
tures48 have established evidence to be treated conserv-
atively in a walking orthosis.49 much level 1 evidence al-
ready exists showing good outcomes in managing stable 
weber B ankle fractures (those with no radiological signs 
of syndesmotic widening, talar shift, or an associated me-
dial malleolar fracture) nonoperatively in a walking boot 
or plaster.24,49–51 A large RCt demonstrated no difference 
in function or pain at six, twelve, or 52 weeks if immobi-
lized in a six week cast, a three week cast, or three week 
simple orthosis.52 Furthermore, a major trauma centre 
demonstrated that radiological stable weber B ankle frac-
tures can be managed using the vFC model.14 treatment 
selection based upon stability and surgeon’s judgment 
led to the best overall good clinical outcome. therefore, 
these fractures can be reviewed in a vFC and treated 
pragmatically by the consultant orthopaedic surgeon.
Recommendation. All stable weber B ankle fractures can 
be reviewed in a vFC and potentially discharged at three 
weeks (Level 1 evidence).

Achilles tendon ruptures
the optimal treatment option is still controversial, 
with randomized controlled trials and meta- analysis 
favouring both operative and nonoperative options 
with similar rerupture rates.53,54 these studies have also 
favoured accelerated rehabilitation in a boot, which has 
improved function and calf muscle strength compared to 
casting.54 Although some cases may be suitable for oper-
ative management, the nonoperative cases have shown 
favourable results (3.82% rerupture rate; 64.6% painless 
weight- bearing at discharge) when being streamlined in 
to a vFC model, which can be initiated in the eD.15 the 
limitations of this study were that no PROmS or patient 
satisfaction levels were assessed. in addition, only 64.8% 
of patients had an ultrasound proven Achilles tendon 
(tA) rupture, meaning that the remaining patients had 
an alternate diagnosis, which did not need to be started 
on the tA pathway. therefore, an orthopaedic specialist 
should be consulted to confirm the diagnosis, before 
initiating the tA rupture pathway.
Recommendation. All tA ruptures can be started on a 
standardized tA rupture pathway and referred to the 
vFC for review, as long as an orthopaedic specialist has 
reviewed the patient prior to referral to vFC (Level 3 
evidence).

Fifth metatarsal fractures
this common fracture has traditionally been treated 
nonoperatively in casts for three to 12 weeks until 
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radiological and clinical signs of union.55 However, 
newer studies have introduced treating these injuries in 
a weight- bearing orthosis, with casting causing a delay 
to full function.56,57 this injury was adopted by the orig-
inal Glasgow vFC model, which showed a good satis-
faction rate (79%) among patients. Similar results were 
replicated in another study and supported the use of vFC 
system, using a standardized protocol to immediately 
fully weight- bear all fifth metatarsal fractures from the 
eD.16 the main resistance was the fear of missing Jones’ 
fractures16 due to the high non- union risk, which did not 
occur in any of the 663 cohort. All cases were reviewed 
by a consultant orthopaedic surgeon the following day, 
eliminating that fear of missing significant injuries.
Recommendation. Fifth metatarsal fractures can be virtu-
ally discharged from a vFC (Level 3 evidence).

Soft tissue knee injuries
there is currently no literature exploring the manage-
ment of soft tissue knee injuries in a vFC. the very nature 
of the injury, which relies heavily on reliable clinical 
examination and advanced imaging methods of mRi or 
Ct over and above simple radiographs, makes it difficult 
to be manged virtually.

there is clear evidence that there is improvement in 
final clinical outcome. if such injuries are fast tracked to 
treatment. A number of studies surrounding the advent of 
acute knee clinics’ (AKC) have shown clear improvement 
in time to diagnosis and time to surgery, which have led 
to avoidance of secondary injuries such as meniscal or 
osteochondral damage. Ball and Haddad58 report 89% 
reduction in waiting time to see a specialist, with Saps-
ford and Sutherland59 reporting a similar 90%. they 
also showed 95% of patients seen in AKC had surgery 
performed within 12 months, as opposed to 53% via 
triage through elective clinics.
Recommendation. No clear advice can be given for assess-
ing soft tissue knee injuries in the vFC model. However, 
we recommend that patients with these injuries be tri-
aged through to an AKC using the vFC model.

Paediatric injuries
Paediatric wrist fractures (torus/buckle). many studies 
have demonstrated that a minimalist approach to man-
aging these fractures, has shown improved function, 
reduced return time to school along with reduced cost 
and medical time.60,61 Recent research has guided the use 
of soft casts or splints rather than rigid casts,62 and this 
has been advocated by the most recent National institute 
for Health and Care excellence (NiCe) guidelines for the 
management of torus fractures.63 A recent retrospective 
study also demonstrated increased efficiency and cost 
reduction in managing these injuries in a vFC setting.21

Recommendation. All paediatric torus fractures can be 
virtually discharged from vFC (Level 2 evidence).

Other paediatric fractures
the controversy of vFC for paediatric cases stems from 
the fact that we tend to rely on the objective clinical 
examination findings to a greater extent with children, 
rather than history. Despite this, the use of vFC and home 
management protocols in children has been increasing 
over the past few years.4,36,37 However, only one group 
have managed to restructure and re- organise a paedi-
atric vFC model, in which strict protocols were made 
for common and stable (undisplaced) paediatric inju-
ries.22 As well as the cost savings (staff costs, materials 
costs, appointment tariff), they hypothesised a paedi-
atric vFC would mean less time missed in education and 
less disruption to parents and siblings routine. Patients 
who requested face to face appointments, were keen to 
receive more reassurance and guidance, rather than due 
to poor functional outcome.22

Recommendation. Other undisplaced paediatric fractures 
can be reviewed in a vFC, as long as there are measures 
in place for parents to access urgent face to face review if 
they have concerns (Level 4 evidence).

Conclusion
this systematic review demonstrates that there are several 
orthopaedic conditions that can be managed nonopera-
tively. in this article, we highlight many of them that are 
suitable for a vFC service. the vFC model has shown to 
decrease the burden on fracture clinic appointments, 
improve adherence to BOASt guidelines, and shown a 
large cost saving benefit.

Our trauma service demand is ever increasing and 
being put to the test and all orthopaedic professionals 
are having to adapt the way they deliver their service. the 
vFC model provides one option of delivering urgent care 
and, for the conditions discussed in this article, where 
there is a robust evidence base. we would encourage 
colleagues to embrace the vFC model to help deliver a 
better, more cost- effective and more efficient arm of the 
trauma service to our patients. if widespread adoption of 
vFC occurs, this would also present the possibility for a 
pragmatic multicentre regional study to generate further 
data and refine the evidence base for remote consulting 
in trauma and orthopaedics.
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