. eprints@whiterose.ac.uk
Whlte Rose https://eprints.whiterose.ac.uk

(o) :
w) ReseCerh On"ne Universities of Leeds, Sheffield and York

Deposited via The University of Sheffield.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/212063/

Version: Published Version

Article:

Ahmed, R., Ward, A.E. and Thornhill, E. (2024) Patient-reported outcomes and prognostic
factors in ankle fracture-dislocation: a systematic review. Trauma, 26 (2). pp. 113-123.
ISSN: 1460-4086

https://doi.org/10.1177/14604086231183582

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

ﬁ &2, | University of Qe unIveRsITY

1 =
UNIVERSITY OF LEEDS Sh ffleld



mailto:eprints@whiterose.ac.uk
https://doi.org/10.1177/14604086231183582
https://eprints.whiterose.ac.uk/id/eprint/212063/
https://eprints.whiterose.ac.uk/

M) Check for updates

Reiw Al TRAUMA

Trauma
2024, Vol. 26(2) 113-123

Patient-reported outcomes and prognostic .o

° . . O)
factors in ankle fracture-dislocation: Aideeusegmde.mesz
A systematic review DO 10,1171 1460408673 1183562

journals.sagepub.com/home/tra

-~
S Sage
Ramsha Ahmed >, Alex E Ward ©' and Elizabeth Thornhill

Abstract

Objectives: Ankle fractures have an incidence of around 90,000 per year in the United Kingdom. They affect younger
patients following high energy trauma and, in the elderly, following low energy falls. Younger patients with pre-existing
comorbidities including raised BMI or poor bone quality are also at risk of these injuries which impact the bony architec-
ture of the joint and the soft tissues leading to a highly unstable fracture pattern, resulting in dislocation. At present, there is
no literature exploring what effect ankle fracture-dislocations have on patients’ quality of life and activities of daily living,
with only ankle fractures being explored.

Methods: Relevant question formatting was utilised to generate a focused search. This was limited to studies specifically
mentioning ankle injuries with a focus on ankle fracture-dislocations. The number of patients, fracture-dislocation type,
length of follow up, prognostic factors, complications and outcome measures were recorded.

Results: Nine hundred and thirty-nine fractures were included within the studies. Eight studies looked at previously vali-
dated foot and ankle scores, two primarily focused on the American Orthopaedic Foot and Ankle Society score (AOFAS),
three on the foot and ankle outcome score (FAOS), and one study on the Olerud—Molander score (OMAS). Patient, injury,
and management factors were identified as being associated with poorer clinical outcomes.

Conclusions: Not only are age and BMI a risk factor for posttraumatic osteoarthritis but they were also identified as prog-
nostic indicators for functional outcome in this review. Patients sustaining a concurrent fracture-dislocation were found to
have poorer clinical outcomes, and the timing and success of reduction further influenced outcomes. This review found
that the quality of reduction was directly related to the patients’ functional outcomes post-follow up, and the risk of devel-
oping posttraumatic osteoarthritis, which was more frequent in patients sustaining Bosworth fractures, posterior malleolar
fractures, and in patients with increasing age.

Level of evidence: IV.

Keywords
Ankle fracture, ankle fracture dislocation, open fracture, open reduction internal fixation, American Orthopaedic Foot and
Ankle Society score, Olerud—Molander foot and ankle score, posttraumatic osteoarthritis, prognostic factor, outcome

Introduction Current UK practice advises for all ankle fracture-
dislocations to be reduced urgently within the emergency

Ankle fractures have an incidence of approximately 90,000 department (ED), minimising the risk of further soft tissue

per year in the United Kingdom. They have a bimodal dis-
tribution, affecting younger patients following high energy
trauma and, in the elderly, following low energy falls.
Younger patients with pre-existing comorbidities such as  pepartment of Trauma and Orthopaedics, Sheffield Teaching Hospitals,
raised body mass index (BMI) or poor bone quality are  Sheffield, South Yorkshire, UK

also at risk of these injuries”* which not only affect the

bony architecture of the joint but also the soft tissues, result- o )
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injury and oedema. The British Orthopaedic Association
Standards for Trauma and Orthopaedics (BOAST) 12 guid-
ance recommends a pre-reduction radiograph unless this
would cause an unacceptable delay.* Ankle fracture-
dislocations are commonly managed with either primary
open reduction and internal fixation (ORIF), or staged man-
agement with a period of external fixation prior to definitive
surgery, allowing recovery of soft tissues. The definitive
use of external fixation is indicated for patients with a
poor soft tissue envelope, or those not medically fit for a
second procedure.

Previous studies have illustrated an association between
ankle fracture-dislocations and post-traumatic osteoarthritis
(PTOA) due to imperfections in the articular surface and
changing joint biomechanics. This can affect the indivi-
dual’s ability to return to work and increases the risk of
further operative intervention in the form of ankle arthro-
plasty or fusion.” Subsequently, the effect of changing the
joint biomechanics increases the potential for further
fusions, including those of the talocalcaneal and talonavicu-
lar joints.®

Existing literature reviews have identified prognostic
factors associated with outcome progression in patients
with non-displaced ankle fractures. These include osteo-
chondral lesions resulting in a lower threshold for recurrent
injury’ and early weight-bearing which improves function-
ality.® This review aims to explore the current evidence for
outcomes of ankle fracture-dislocations and the available
prognostic evidence.

Methods

Data sources

This systematic review was written in accordance to the
PRISMA guidelines (Figure 1). Relevant question format-
ting was utilised to generate a focused search using
PICO: population, intervention, comparison, and
outcome. This guided the selection of literature sources
and provided a focus for the search. Our population, as
well as search limitation, consisted of patients over the
age of 16 who sustained ankle fracture-dislocations.
Patients receiving operative intervention were compared
to those who were managed conservatively to identify
factors associated with poorer prognosis. The assessment
of functional outcomes was derived using appropriate foot
and ankle scoring systems, weight-bearing status, and
radiographic evaluation. An extensive search strategy
(Figure 1) was employed using Boolean operators.
Computerised databases consisted of Wolters Kluwer
OvidSP Database (1733 papers), Cochrane Library (4
papers), and EBSCOhost (5 papers).

The literature search was limited to studies specifically
mentioning ankle injuries with a focus on ankle fracture-
dislocations. The exclusion criteria consisted of studies

which did not utilise foot and ankle scoring systems to
assess functional outcomes, no data on completion, and a
focus solely on ankle fractures without dislocation.
Articles reporting a mixed series of non-displaced ankle
fractures and ankle fracture-dislocations were excluded if
the qualitative and quantitative analysis between the two
subgroups could not be distinguished. Papers focussing
on surgical techniques were also excluded.

Study selection

During the screening stage, the title and abstract of pro-
spective articles were assessed. Studies which either
demonstrated the inclusion criteria, or insufficient detail,
progressed to the successive stage. Full paper screening
of these studies then took place with two authors (AEW
and RA) assessing which studies met the inclusion criteria
(Table 1). In a situation of disagreement, the final decision
followed a discussion between both authors to reach a con-
sensus. Of the initial 1742 papers, 9 met our inclusion cri-
teria. Figure 1 demonstrates the screening process.

Data extraction

The data of the included studies were extracted by one
author (RA) and verified by the second author (AEW).
Only data from the published articles were included in the
analysis with the authors not being contacted for further
details. Studies were assigned their level of evidence as
defined by the Centre for Evidence-Based Medicine.’
Relevant information including the population sample,
pattern of fracture-dislocation, length of follow up, prog-
nostic factors, complications and outcome measures were
recorded.

Risk of bias in individual studies

During the full paper screening, obvious sources of bias
were recorded (Figure 2) including funding and affiliations.
These are discussed within the limitations section of this
review. A specific bias screening tool was not utilised.

Data synthesis and statistics

Using methods identified by Stufkens et al., prognostic
indicators were assigned a grade A to D which associates
their clinical value.'" These gradings are outlined in
Table 2. Papers were compared using the functional out-
comes scores, and the most frequently used functional
outcome score was used to prevent duplication within a
single paper utilising multiple clinical outcome scores.
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Figure I. PRISMA flow diagram.

Results

The included nine studies totalled 939 ankle fractures.
Amongst these papers, three were Level IIT'*™'* studies and
the remainder were Level IV.'>° (Table 3). Two papers
focussed on prognostic factors associated with poorer out-
comes in ankle fracture dislocations'>'? and three papers
identified risk factors associated with PTOA.'®'%

Four of the included nine studies did not report
the number of patients initially identified.'*'>'%*° Of
those patients in the remaining five studies (n=670),
86.71% (n=581) completed follow-up.'>!*1¢17-19" gijx
papers reported a follow-up range between 3 and 128
months, 121315-18

utilised, functional outcomes
not mentioned, no data on
completion)

Functional outcomes

Three studies used the American Orthopaedic Foot and
Ankle Society (AOFAS) score to assess the clinical out-
comes of different types of fracture-dislocation. The score
is out of 100 and consists of nine questions, focussing on
three areas: pain (40 points), function (50 points), and align-
ment (10 points). Scores of more than 90 show an ‘excel-
lent’ result, more than 80 show ‘good’ result, but an
acceptable result is debated.?'

Cho et al.'® further subdivided the injuries as standard
Danis—Weber B or C fracture-dislocations and Bosworth
fracture-dislocations. These injuries are defined as
‘fracture-dislocation of the ankle with fixed displacement



116

Trauma 26(2)

of the proximal fragment of the distal fibular fracture
behind the posterior tibial tubercle’ and are commonly
caused by severe external rotation with supination and
can be irreducible unless opened.*?

Table I. Inclusion and exclusion criteria.

Inclusion criteria Exclusion Criteria

Population * Patients over  Studies with
| 6-year-old absent foot and

¢ Patients with ankle ankle scores
fracture * Absent data on

dislocation/s study completion
* Ankle fracture/s
with no

dislocation/s

Intervention < Operative « Mixed series of
Management ankle fracture/s
and ankle
fracture
Comparison + Conservative d'SIO_Cat'OT‘/s
management * Studies with a
sole focus on
surgical
techniques
Outcome * Foot and ankle
scores
* Weightbearing
status
* Radiographic
evaluation
e B s =
z T 5 c
S S B
§ § 3 3
— wy
Selection
Bias

Infermation
Bias

Confusion
Bigs

Figure 2. Risk of bias.'

Shou et al.'® and Wang et al.”° examined the outcomes
for the Log-splitter fracture-dislocation. Both assessed the
typical pattern of injury caused by a vertical axial load
and illustrated that when anatomically reduced intraopera-
tively, these injuries had a similar ‘acceptable outcome
(75.33 £6.53 vs 75.05 + 13.86).

Testa et al.'” compared the outcomes of ankle-fracture
dislocations according to the Danis—Weber classifica-
tion.”> Weber B injuries (those at the level of the syndes-
mosis), and Weber C (those above the syndesmosis), both
had a significant improvement at the end of the 12-month
follow up (78.67, 45-100 vs 69.72, 35-100, p =0.03).
Patients did suffer with residual ankle pain, stiffness
and swelling.

Table 2. Clinical relevance gradings.'°

Stufkens

grade Description

A Treatment options or prognosis are supported
by strong evidence (consistent with Level | or
Il studies)

B Treatment options or prognosis are supported
by fair evidence (consistent with Level lll or
IV studies)

C Treatment options or prognosis are supported

by either conflicting or poor quality evidence
(Level IV studies)

D When insufficient evidence exists to make a
recommendation
— o — i
v 5 B b &
A L ]
£ 5 & 5 3
= o
- ==
g 3 S 8 &
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Table 3. Overall outcomes.

Study,
year, level

of F/U range in

evidence  Included (n) Type of injury months (mean) Outcome parameters  Scores at final follow up Complications Conclusion

1D 39 pauwyy

Cho BK 15 Bosworth Bosworth fracture 24-109 (mean  AOFAS 0-100 AOFAS at final F/U Ankle stiffness, Delayed surgical
etal.'” 25 control dislocations vs 66.1 +288) OMAS Bosworth 87.8 + | 1.7 vs Control 89.1 + Non-union, reduction and
2018 control (Bimalleolar 10.2. NS Wound infection, repeated attempts at
I\ and trimalleolar ankle OMAS at final F/U skin necrosis, closed reduction
fracture-dislocations. Bosworth 88.4 + 10.8 vs Control 89.8 + Compartment appear to be
Weber classification 9.6. NS syndrome. All NS prognostic factors for
(types B and C)) poorer outcomes.
Lindsjo Total 298 Weber classification 24-72 (Not Association for the 82% excellent and good, 8% acceptable, Posttraumatic Open reduction internal
u'e Weber B 229 (types B and C) known) Study of Internal 10% poor osteoarthritis fixation seems to be
1985 Weber C 66 Fixation principles; NS the best method of
\% excellent, good, treatment for
acceptable, poor. obtaining accurate
Computer analysis anatomical
(AID) restoration and good
function.
Sculco PK  Total 108 SER IV ankle fracture 12-52 FAOS, 0-100; Accuracy of articular reduction — Post-operative Concurrent fracture
etal'”  SERIV dislocation (mean 21) symptoms, pain, dislocation 28 vs non-dislocation 71* infections, wound dislocations are
2015 dislocated 35 ADL, sport, QOL. FAQOS pain — dislocation 84.0 vs complications. associated with
I\ SER IV Subtalar range of non-dislocation 73.0* All NS worse radiographic
non-dislocated 73 motion (ROM); FAOS symptoms — dislocation 69.4 vs and functional
normal inversion, non-dislocation 75.9. NS outcomes, without an
normal eversion, FAOS ADL — dislocation 78.1 vs increase in superficial
normal non-dislocation 87.7* or deep infections.
plantarflexion, FAQOS sport — dislocation 55.1 vs
normal dorsiflexion. non-dislocation 65.5. NS
FAOS QOL - dislocation 53.4 vs non —
dislocation 60.5. NS
ROM normal inversion — dislocation 10 vs
non-dislocation 42*
ROM normal eversion — dislocation |5 vs
non-dislocation 49*
ROM normal plantarflexion — dislocation 10
vs non-dislocation 52*
ROM normal dorsiflexion — dislocation 14 vs
non-dislocation 43 NS
Shou K Total 31 Log Splitter injury — 13-26 (mean ROM ankle joint, ROM plantarflexion — reduction 27.52 + Posttraumatic The quality of
etal.'®  Intraoperative High energy 22:9+3.3) AOFAS, 0-100, BCS 3.72 vs non-reduction 21.24 +2.89* osteoarthritis. intraoperative
2020 anatomical Transsyndesmotic (good/fair/poor), ROM dorsal expansion — reduction 12.47 + Reduction 8 vs reduction for the
I\ reduction 24 K-L (0-4). 4.28 vs 9.04 +4.18* non-reduction 6* treatment of Log

L11



Table 3. Continued.

Study,
year, level
of
evidence

Tantigate
T
etal'?

2019

1]

Testa G
etal.”’
2019

Wang Z
et al.?°
2017

Included (n)

Intraoperative
non-anatomical
reduction 7

Total 118

Fracture
dislocation 33

Non-dislocation 85

Total 48
Weber B 30
Weber C 18

Total 41
Typical 19
Untypical 22

Type of injury

ankle fracture
dislocation

Bimalleolar and
trimalleolar ankle

fracture-dislocations.

Weber classification
(types B and C)

Trimalleolar ankle
fracture dislocations
(Weber types B and
Q)

Log Splitter
fracture-dislocation

(typical — vertical axial
load, untypical —

F/U range in

months (mean)

12-76
(41 +12vs
39+ 14)

12 (Not
known)

Not Known
(7.48 +
5.56)

Outcome parameters

FAOS 0-100;
symptom, pain,
ADL, sport, QOL.

Quality of reduction.

Visual Analogue Scores
(VAS), Olerud—
Molander
Scores(OMAS).

AOFAS, 0-100, BCS,
range of motion
(ROM,
postoperative

Scores at final follow up

ROM eversion — reduction |1.51 +2.84 vs
893 +391*

ROM inversion — reduction 22.63 +2.85 vs
non-reduction 17.68 + 3.37*

AOFAS - reduction 75.33 +6.53 vs
non-reduction 66.89 + 4.28*

K-L score — reduction 0.62 vs
non-reduction |.83*

BCS — 16 good, 7 fair, 8 poor. For all
patients.

FAOS symptom — dislocation 73.21 vs
non-dislocation 85.71. NS

FAOS pain — dislocation 76.39 vs 91.67*

FAOS ADL - dislocation 86.77 vs
non-dislocation 95.59. NS

FAQOS sport — dislocation 55.00 vs
non-dislocation 85.00. NS

FAOS QOL - dislocation 50.00 vs
non-dislocation 62.50. NS

VAS — Weber B 1.73 vs Weber C 3.06*
OMAS — Weber B 78.67 vs Weber C
69.72*

AOFAS — typical 75.05 + 13.86 vs untypical
81.55+5.60. NS

ROM dorsal expansion — typical 23.84 +
2.11 vs untypical 26.14 +2.10*

Complications

Post-operative
wound
complications:
surgical site
infection, wound
erythema, wound
dehiscence.

All NS

Residual ankle pain,
residual ankle
stiffness, residual
ankle swelling

Posttraumatic
osteoarthritis*

Post-operative
infection,

Conclusion

Splitter injury is
scientifically
significant and can be
utilised as a major
factor to predict
clinical outcome.
Compared to cause
and functional
outcome, this may
play a major role in
functional outcome.

Ankle fracture
dislocations are more
prevalent in patients
who are elderly,
female, and diabetic.

Patients with one or

more negative factors
(aged over 61 years,
BMI > 40, class

ASA >1, type C fracture
according to Danis—
Weber or a

fracture dislocation)
could have worse
outcomes

The ORIF procedure
may be an optimal
approach to treat
Log-splitter injuries.

(continued)
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Table 3. Continued.

Study,
year, level

of F/U range in

evidence Included (n) Type of injury
rotational
mechanism)

Warner §| Total 47 PER IV ankle fracture 12—-128 (30)
etal.'>  Fracture dislocation

2015 dislocation 20

1] Non-dislocation 27

Wicks L Total 233 Lauge-Hansen Not reported
etal.'"*  Group A 62 classification

months (mean)

Outcome parameters

tibiofibular width,
(mm).

FAOS 0-100;
(symptom, pain,
ADL, QOL. ROM),
radiographic
imaging; articular
malreduction
(>2 mm joint
surface gap),
syndesmotic
malreduction
(>2 mm distance
between anterior
and posterior
incisura).

OMAS, LEFS.

Scores at final follow up

ROM plantarflexion — typical 25.58 +3.10
vs untypical 30.27 +2.33*

ROM eversion — typical 22.1 | +3.62 vs
untypical 27.59 +2.40*

ROM inversion — typical 22.84 +3.10 vs
28.32 + 3.68*

BCS — typical 6 good/|0 fair/3 poor vs
untypical 16 good/6 fair/0 poor.

Postoperative tibiofibular width — typical
17.24 + 3.30 vs untypical 9.69 +2.55*%

FAOS symptoms — dislocation 46 vs
non-dislocation 70*

FAQOS pain — dislocation 56 vs
non-dislocation 82*

FAOS ADL — dislocation 61 vs
non-dislocation 84*

FAOS sports — dislocation 37 vs
non-dislocation 59 NS

FAOS QOL - dislocation 25 vs
non-dislocation 59*

ROM dorsiflexion — dislocation |5 vs
non-dislocation 18. NS

ROM plantarflexion — dislocation 41 vs
non-dislocation 49. NS

ROM eversion — dislocation 21 vs
non-dislocation 24. NS

ROM inversion — dislocation 24 vs
non-dislocation 30. NS

Articular malreduction — dislocation 6 vs
non-dislocation 3. NS

Syndesmotic malreduction — dislocation 8

vs non-dislocation 0. NS

OMAS - group A 64.4 vs group B 72*
LEFS — group A 48.1 vs group B 56.5. NS

Complications

post-operative
non-union.
All NS

Post-operative
infection, wound
complication.

All NS

Conclusion

Patients with
untypical injury had
better fracture
reduction and range
of motion and low
incidence rate of
posttraumatic
arthritis compared to
patients with
untypical injuries.

PER VI fracture
dislocations have a
higher rate of
articular
malreduction and
poorer functional
outcomes than
non-dislocated PER
IV fractures

Postoperative wound  The time taken to

achieve a reduced

(continued)

1D 39 pauiyy
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Table 3. Continued.

Study,

year, level

of F/U range in

evidence Included (n) Type of injury months (mean) Outcome parameters  Scores at final follow up Complications Conclusion

2018 Group B 51 infection. ankle mortise was

] Group C 110 NS significantly longer
analysis) for patients who had

a radiograph before
manipulation with the
potential for
exacerbating soft
tissue trauma.

Summary of studies (AOFAS, American Orthopaedic Foot and Ankle Society score; OMAS, Olerud-Molander score; FAOS, foot and ankle outcome score; VAS, visual analogue scale; BCS, Burwell-Charnley
score; K-L, Kellergen—Lawrence criteria; LEFS, lower extremity functional scale; ROM, range of movement; QOL, quality of life; ADL, activities of daily living; NS, not significant; *, significant).

ocl
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Wicks et al.'* assessed ankle fracture dislocations using
the Lauge—Hansen classification®® but the functional out-
comes were not grouped according to this, but rather
whether they underwent manipulation according to clinical
groups alone or if they had a radiograph performed prior to
reduction. This method was used to assess outcomes
according to the BOAST 12 which suggests ‘Reduction
and splinting should be performed urgently for clinically
deformed ankles. Radiographs should be obtained before
reduction unless this will cause an unacceptable delay’.*
Patients in group B (patients undergoing manipulation in
the ED based on clinical grounds alone), had better out-
comes than those in group A (patients receiving an X-ray
before any attempt at ankle reduction) (72, 25-100 vs
64.4, 20-90, p =0.039).

Two papers assessed the injuries according to the
Lauge—Hansen Classification.”* The results were significant
for the pronation-external rotation (PER) injuries studied by
Warner et al."® Of the 47 injuries assessed, the 20 fracture-
dislocations illustrated significantly worse outcomes than
the 27 fractures alone across the symptom, pain, ADL
and quality of life (QOL) domains (Symptoms 70 +23.3
vs 46+21.7, p=0.002; Pain 82+20.1 vs 56+20.7,
p<0.001; ADL 84 +21.6 vs 61+23.3, p=0.002; QOL
59+29.4 vs 25+21.3, p<0.001).

Fracture reduction as a prognostic indicator

Across the nine studies, a range of scores and measurements
were used to assess whether the ankle fracture-dislocations
were reduced successfully following operative intervention.
Lindsj6'® judged the acceptability of the reduction follow-
ing operative intervention but did not state what criteria
were used; 90% of the fractures were satisfactorily
reduced, and this was linked to better clinical outcomes
on combined subjective clinical and examination findings
(Stufkens Grade C).”’16

Other studies did outline clear measurements the authors
had used on postoperative films to identify whether the frac-
ture had been effectively reduced. Warner et al.'® used the
tibiofibular distance to judge how well the syndesmosis had
been reduced, as well as judging the articular reduction on
postoperative CT scans. Syndesmotic malreduction was
common, in not only fracture-dislocations but also in frac-
tures alone (44.4% vs 47.6%, p = 0.95). Articular malreduc-
tion was more common in fracture-dislocations (33.3% vs
14.3%, p=0.15) (Stufkens Grade C).'""*

Two studies used the Burwell-Charnley score to identify
fractures that were unsatisfactorily reduced.'”**> This
scoring system classifies fractures into those with anatom-
ical, fair, and poor reduction based on the degree of post-
operative displacement.® Both studies found that the
quality of intraoperative reduction was not only linked to
significantly better short-term outcomes, as measured by
the AOFAS, but also to significantly lower rates of early

post-traumatic arthritis after completion of the 2-year
follow-up period (Stufkens Grade B).'"'®*°

Other prognostic factors associated with poorer
outcomes

Patient, injury and management factors were identified as
being associated with poorer clinical outcomes. Testa
et al. found that patients with a BMI of over 40 as well as
those above the age of 61 years experienced poorer out-
comes (AOFAS) at the end of the 12-month follow-up
period.'” The authors also found that patients with
comorbidities which caused them to be assigned an
American Society of Anaesthesiologists (ASA) grade of
greater than one were more likely to have poorer clinical
outcomes (Stufkens Grade C).!""!°

As for the fracture personality, unsurprisingly patients
who had a concurrent fracture-dislocation were found to
have poorer clinical outcomes than those with an ankle frac-
ture alone (Stufkens Grade C).'"'7"!° Patients with these
injuries had poor reduction on radiographs during follow
up (Stufkens Grade B).'"'"*® Patients with Weber C
fracture-dislocations were also identified as having poorer
clinical function owing to the greater disruption of the syn-
desmosis (Stufkens Grade C).'"*’

Within the ED, the timing and success of reduction were
found to be important factors influencing outcomes. Wicks
et al. found that patients with ‘frankly displaced ankle
fracture-dislocations’ who waited longer for reduction,
due to a prolonged waiting time for pre-reduction radio-
graphs, had a significantly worse clinical function at the
end of the study period. OMAS and FAOS were used to
assess the functional outcome in this study (Stufkens
Grade C)."""'> This was also true for patients who required
multiple attempts to achieve adequate closed reduction
(Stufkens Grade C).“’16 One study did demonstrate how
prolonged reduction time for ankle fracture-dislocations
leads to poorer functional outcomes.'*

Complications associated with ankle-fracture
dislocations

Soft tissue complications were reported across six of the
nine studies.'>'>'"?° Primarily, the rates of superficial
wound infections were described in five studies, but when
compared to patients who suffered fractures without dis-
location, there were no significant differences (Stufkens
Grade D)."'~'>'72° Oral antibiotics and better surgical
site hygiene were described as adequate solutions for the
management of these infections.'”

Other soft tissue complications included the impact of
managing the patient in casts. Lindsjo et al. reported one
patient suffering with a pressure sore and a second having
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a hypersensitivity reaction to plaster of Paris (Stufkens
Grade D).“’16

Thromboembolic events were reported in two studies,
although these were rare. Lindsjo'® described two
patients (0.006%) who were treated for deep venous
thrombosis (DVTs), both of which were mobile through-
out their treatment in a cast. The use of chemical throm-
boprophylaxis was not discussed. According to
Tantigate et al.,12 two patients suffered from thrombo-
embolic events in the non-dislocated cohort (2.4%), in
comparison to the dislocated subgroup (p=0.42)
which reported no patients suffering this complication
(Stufkens Grade D).l 1.12

Three studies focussed on factors associated with
PTOA.'*'¥2 Lindsj6'® found that the incidence of
PTOA was significantly higher in patients over the age of
35 years and in those whose injury included a posterior mal-
leolus fracture. The quality of reduction was also associated
with the likelihood of developing PTOA, those with excel-
lent or good reduction being less likely to suffer in the
future.’

Discussion

Patients sustaining severe ankle fractures including PER
and Weber C, have worse clinical outcomes when com-
pared to patients sustaining less severe injuries.'"'*7 It
is therefore no surprise that fracture dislocations have
worse outcomes than fractures alone.'>'?

The quality of fracture reduction in the included studies
was directly related to the patient’s functional outcomes at
the end of follow up.'*'>'® This has been previously
observed in studies focussing on pilon fractures whereby
a better-quality reduction is associated with better func-
tional outcome scores at 2 years following injury.*®?’
This systematic review also found that the quality of reduc-
tion is directly related to the risk of developing PTOA in the
future, and was more frequent amongst patients sustaining
Bosworth fractures, those with a posterior malleolar frac-
ture, and those over the age of 35 years.'®'? This adds to
the existing literature which demonstrates that the risk
factors for PTOA include a high BMI, length of time
since surgery, sustaining a Weber C fracture, and associated
medial malleolar fracture.?®

Apart from being identified as a risk factor for PTOA,
two studies identified increasing patient age'''® and
BMI'® as significant prognostic indicators for functional
outcomes. This result mirrors a Swedish study which
assessed the outcomes and QOL in patients over 65 years
sustaining ankle fractures alone without dislocation, who
underwent operative management. These patients experi-
enced higher rates of difficulties with pain and reduced
mobility when compared to younger patients at the end of
a 2-year follow-up.”’

An ASA score of more than one was also found to be
associated with a poor functional outcome in ankle fracture-
dislocations.'® This trend has previously been observed in
studies which illustrate that patients with a higher ASA
had poorer functional outcomes at 1 year following ankle
fracture injury.*”

At present, there are no qualitative studies exploring
what effect ankle fracture-dislocations have on patients
QOL and ADLs, with only ankle fractures being explored.
One such qualitative study interviewed patients on their
individual experiences of ankle fractures and essential
factors personal to their recovery, and reported the impact
on factors including ADLs, sleep disturbance, and social
life. Participants described struggling with personal care
resulting in the necessity of adapting to new routines.
This was discussed in relation to individuals’ weightbearing
status and mobility aids. With regards to QOL, several par-
ticipants reported negative impacts on social and family
life, including psychological effects associated with depres-
sion and anxiety.’

Within this study, an analysis of bias was conducted
according to Ramirez-Santana.'® Three studies had a
greater risk of selection bias. The recruitment of the
control group in the study by Cho et al.'” was not discussed
at length, leading to potential bias in individual case selec-
tion.>®?® In the study by Lindsjo,'® it was not clear how
much the patients’ activities were affected by their injury
within the follow-up period, having been assigned an
outcome rated from poor to excellent by clinicians
without a validated questionnaire being employed. The
recruitment of the study group was not discussed at
length in the study by Warner et al.'? There was no evi-
dence of confusion bias in any of the included studies.
Hence, the effect of information bias in this study remains
uncertain,'*

The limitations of this review include the number of eli-
gible studies, small patient cohorts, and the use of different
functional outcome scores. These factors make it difficult to
directly compare outcomes across the studies and therefore
meaningful conclusions cannot be drawn due to low-level
evidence. The results derived from this systematic review
can be utilised in the development of future randomised
control trials or prospective cohort studies with a similar
focus.

Conclusion

Ankle fracture-dislocations are severe injuries which can
be associated not only with poor clinical outcomes as
assessed by validated foot and ankle scores, but also
with an increased risk of PTOA. In addition to being
identified as a risk factor for PTOA, increasing patient
age and BMI were also concluded as prognostic indica-
tors for poorer functional outcome in this systematic
review.
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