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A B S T R A C T

Background: Should pre-manipulation radiographs be obtained in ankle fracture-dislocations? This question
remains controversial. The twelfth British Orthopaedic Association Standard for Trauma (BOAST-12) published
in August 2016 states that ‘Reduction and splinting should be performed urgently for clinically deformed ankles.
Radiographs should be obtained before reduction unless this will cause an unacceptable delay’.2 We quantify the
delay caused by obtaining a pre-manipulation radiograph, and additionally determine whether a pre-manip-
ulation radiograph influences the adequacy of initial reduction.
Method: Radiographs of consecutive adult ankle fractures that underwent open reduction and internal fixation
(ORIF) in a major trauma unit over a 12 months period were reviewed. Patients were divided into three groups.
Group A -– pre-manipulation but post radiograph frankly displaced ankle fractures not in a cast. Group B – post
manipulation ankle fractures in a cast without prior radiograph, and group C –– minimally displaced ankle
fractures not in a cast. Data was collected on age, gender, fracture pattern, time and mode of arrival to the ED.
Further analysis was undertaken on groups A & B. Delay to, and adequacy of, reduction were recorded. Quality
of surgical reduction and fixation was assessed. Cases of post-operative wound infection were identified and
analysed. Mid-term patient reported outcome measures (PROMS) at a minimum of 21 months after surgery were
recorded.
Results: There were 62 patients in group A and 51 in group B. Obtaining a radiograph prior to manipulation
resulted in a mean delay of 71 minutes from time of arrival to a radiograph being taken that confirmed a reduced
ankle mortice. Taking a pre-manipulation radiograph did not increase the chances of a successful reduction at
the first attempt. There was a trend towards better PROMS in patients who underwent early reduction in the ED.
Conclusion: The time taken to achieve a reduced ankle mortise was significantly longer for patients who had a
radiograph before manipulation with the potential for exacerbating soft tissue trauma. A pre-plaster radiograph
made no difference to the chances of a successful initial attempt at fracture manipulation.
Level of evidence: Level 3: Retrospective Comparative Study.

1. Introduction

Emergency management of ankle fracture-dislocations poses a real
challenge. It is considered good practice to obtain early reduction of
ankle fracture-dislocations, in order to avoid prolonged soft-tissue in-
sult [1]. Delays to achieving early reduction may be due to hospital
triaging systems; a failure to recognise the injury; and by requesting a
radiograph before first attempt at reduction [2]. Reported advantages
of obtaining a pre-manipulation radiograph are to aid successful re-
duction at first attempt and to provide better information for surgical
planning [3]. In the UK, the twelfth British Orthopaedic Association
Standard for Trauma (BOAST-12) was published in August 2016. The
third standard in BOAST-12 states that ‘Reduction and splinting should be

performed urgently for clinically deformed ankles. Radiographs should be
obtained before reduction unless this will cause an unacceptable delay’ [4].

The timing of surgical intervention for ankle fractures and its effect
on complications and outcomes has been investigated with some var-
iation in findings but an overall trend towards earlier treatment being
associated with lower infection and wound complication rates [5–7].
Time to definitive surgery will be greatly influenced by the degree of
swelling and soft tissue trauma associated with a fracture. The impact of
timely reduction of these injuries on arrival to hospital has not been
reported on.

The purpose of this study was to establish how often ankle fracture-
dislocations presenting to the emergency department (ED) were iden-
tified and reduced on clinical assessment alone before a radiograph; if
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pre-manipulation radiographs aided reduction; and whether having a
pre-manipulation radiograph lead to a delay in treatment. Furthermore,
the effect that delayed treatment has on mid-term patient reported
outcomes was assessed.

2. Method

A retrospective observational study of adult ankle fracture-disloca-
tions requiring surgical intervention at a major trauma unit was
condcuted. Inclusion and exclusion criteria are listed in Table 1. The
study was registered with, and approved by, the hospital trust’s clinical
audit team.

Patients were identified from the Operating Room Information
System (ORMIS). ED notes were used to record the time of arrival at
hospital and also to review the initial assessment and management of
patients. Two independent observers performed assessment. The
Picture Archiving Communication System (PACS) was used to classify
patients into three groups based on the first radiograph performed
when they arrived at the ED (Fig. 1).

Displacement greater than one third of the ankle mortice width on
either anterior-posterior (AP) or lateral radiographs was considered
significant displacement, as it was deemed that this degree of dis-
placement would, in clinical practice, translate to examination findings
that would alert the clinician to a significant injury that requires ex-
peditious treatment. This is in keeping with previous literature [1].

Group C was not assessed further in this study because displacement
was not severe enough to cause skin tenting even though fixation may
have been required. It was assumed that comparison of groups A and B
would compare patients who were identified and underwent manip-
ulation in the ED based on clinical grounds alone (group B) and those
who were sent for an X-ray before any attempt at ankle reduction was
performed (group A).

Using PACS, the fractures were classified according to the Lauge-
Hansen method [8]. The quality of fracture reduction at the time of
definitive surgical fixation was also assessed using criteria described by
Pettrone et al. [9].

The data was cross-referenced with the hospital’s microbiology
database to measure the incidence of post-operative surgical site in-
fections.

PROMS were collected using postal surveys at a minimum of 21
months after the initial surgery. Lower Extremity Functional Scale
(LEFS) (Appendix 1) and Olerud-Molander Ankle Scores (OMAS)
(Appendix 2) were used [10,11].

A statistical software package, Graphpad, was used to perform data
analysis. Categorical, binary data was compared using Fishers exact
test. The means of continuous data were compared using an unpaired T-
test.

3. Results

A total of 223 patients met the study criteria. There were 62 patients
in group A; 51 in group B; and 110 in group C. The patient demographic
data of groups A and B is described in Table 2.

In comparing groups A and B there was no difference in the like-
lihood of a successful reduction at the first attempt of manipulation.
However, obtaining radiographs prior to any kind of manipulation did
result in a mean additional delay of 71 min from time of arrival to a
radiograph being taken that confirmed a reduced ankle mortice
(Table 3). Specifically, The mean time to reduction if radiographs were
obtained first was 213 (range 94–448) min. If the ankle was manipu-
lated based on clinical assessment only, the mean time to a radiograph
confirming reduction was 142 (range 31–400) minutes. The mean dif-
ference was 71.71 min (95% CI = 31.57–111.86). Successful reduction
was referenced against Pettrone’s classification as well as a subjectively
if it was felt reduction was satisfactory to address any tension of the

Table 1
Inclusion and exclusion criteria.

Inclusion criteria
Ankle fractures requiring open reduction and internal fixation
Surgery from March 2012 & February 2013

Exclusion criteria
Pilon type injuries
Physeal injuries
Patients initially treated at another hospital

Fig. 1. Classification of patients into three groups based on initial radiograph.

Table 2
Demographical details of patient groups.

Group A Group B

Number 62 51
Mean age 52.5 years 43.1 years P = 0.0106
Male/female 31%/69% 53%/47% P = 0.0212

Time of arrival
00:00–08:00 19% 26%
08:00–16:00 65% 51%
16:00–24:00 16% 23%

Arrived by ambulance 77% 95% P= 0.0121

Lauge-Hansen classification
Supination-external rotation 66% 57%
Supination-adduction 0% 8%
Pronation-external rotation 21% 23%
Pronation-abduction 13% 12%
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