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Effectiveness of Standalone Weight-bearing Radiographs
in Guiding the Management of Supination External
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Population: A Prospective Clinical Study
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A b s t r ac t
Aim and objective: To assess the effectiveness of standalone weight-bearing radiographs (WBR) in guiding the management of Supination
External Rotation (SER), type of isolated lateral malleolar fractures in Indian population.
Materials and methods: In a prospective study involving 19 consecutive patients with SER type of isolated lateral malleolar fractures, stability
of the ankle was assessed using both WBR and external rotation stress radiographs. The decision toward conservative or surgical management
was made solely on the assessment of ankle stability on WBR alone. Fractures with a medial clear space of <5 mm were deemed stable and
managed conservatively (full weight-bearing in cast), while unstable ones were managed surgically (with open reduction and fibular plating).
Periodic follow-up was done to assess radiological union and functional outcomes using the American Orthopaedic Foot and Ankle Society
(AOFAS) score. Patient’s pain score visual analogue scale (VAS) and compliance was assessed during radiographic assessment.
Results: Based on WBR alone, 17/19 (89.5%) fractures were found to be stable and treated conservatively, while 2/19 (10.5%) fractures were
unstable and managed surgically. The mean AOFAS score in the conservative group [92.9 ± 3.4 (excellent)] and surgical group [91.5 ± 1.5
(excellent)] were comparable at latest follow-up. Complete radiological union was seen at 8.8 ± 1.9 (range, 8–14) weeks in 82% (14/17), while
delayed union (union taking place >8 weeks) was seen in three patients in the conservative group. Four patients (21%), who would have been
operated had external rotation stress views been used in decision making, were managed conservatively with successful clinical outcome and
excellent AOFAS scores. Patient compliance was good with WBR as compared to external rotation stress radiographs.
Conclusion: Standalone WBR are feasible, and reliable in detecting injury of the deep deltoid ligament and the consequent instability of the
tibiotalar joint, in Weber type B fractures. They are associated with better patient compliance.
Clinical significance: Standalone WBR serve as a useful guide in decision making between conservative and surgical treatment, in SER type
isolated lateral malleolar fractures.
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Introduction

1,2

1,2

Fractures of the ankle constitute about 10% of all fractures. Isolated
lateral malleolar fractures (Weber type B) resulting from
Supination External Rotation (SER) injuries, are the most common
ankle fractures. 2– 4 These fractures can be managed either
conservatively or surgically depending on the stability of the
ankle mortise. 5 About 20% of these fractures which are surgically
treated, 6 have been plagued by complications which include
infection, damage to superficial peroneal nerve,7 prominent
hardware requiring removal, 8 peroneal tendon complications
among many others.
Nonoperative management of Weber type B fractures with
a stable congruent ankle mortise denoting an intact deltoid
ligament, gives good to excellent long-term outcomes.4–6 It is
critical to diagnose fractures with associated ankle joint instability
[due to a critical rupture of the deep deltoid ligament (DDL)] as
nonoperative management of these unstable fractures can lead
to poor functional outcomes. 4,5,9,10 Identifying the degree of
rupture of DDL based on clinical findings (tenderness, ecchymosis
and swelling over medial malleolus) alone is associated with poor
sensitivity and specificity.11,12
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Existing literature describes different radiological methods
to identify the integrity of the DDL while subjecting the ankle
joint to manual or gravity-assisted stress. 8,13 These methods,
tend to overestimate unstable fractures, that resulted in
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a greater number of stable fractures being subjected to
operative treatment. 8,13
Weight-bearing radiographs (WBR) of the ankle mortise
were introduced to evaluate DDL integrity, as weight-bearing
represents the physiological loading of the ankle joint. The ankle
joint is tested functionally in comparison with other radiographic
methods (Table 1).14–16
The study aims to assess the reliability of standalone WBR of
the ankle in differentiating stable from unstable isolated lateral
malleolar fractures in the Indian population, thereby guiding the
management of these fractures.

M at e r ia l s

and

Methods

This is a prospective study including patients with unilateral
closed Weber type B and Lauge Hansen SER type of isolated
fractures of lateral malleolus between February 2018 and
October 2019 at our Institution. Approval from the Institutional
Ethics Committee was obtained before starting the study.
Informed consent was obtained from all participants.
All 19 patients were included after their initial postinjury
ankle radiographs showed only fracture of lateral malleolus. Open
fractures, bilateral injuries, those with fractures of the medial or
posterior malleolus, skeletally immaturity, concomitant medical,
or orthopedic comorbidities that prevented weight-bearing of the
affected ankle were excluded.

on the weight-bearing ankle mortise radiograph as elucidated
below (Fig. 3).
While on conservative management, patients were allowed
full weight-bearing and were asked to consult if they developed
pain/swelling or breakage of the plaster cast. Anteroposterior
radiographs, mortise views, and lateral radiographs of the
ankle were obtained at each follow-up visit. After confirming
evidence of union on radiographs, follow-up was done bimonthly
for 6–8 months.
After 6–8 months, the patients were instructed to report
if they experienced pain or discomfort. Clinical and functional
outcomes were assessed using American Orthopaedic Foot and
Ankle Society (AOFAS) score after assessment of radiographic
union and after cast removal. Radiographic evaluation for any
residual instability was done by measurement of the medial
clear space and evidence of late talar shift. Surgically treated
patients were followed up every month to assess fracture union
on radiographs. AOFAS score was assessed at each follow-up visit
from the 3rd month after surgery. Patients were followed up to
detect complications, discomfort during activity and any new
functional impairment.

Study Protocol
All patients with isolated lateral malleolar fractures were
immobilized in a below knee plaster of paris slab. Participants were
given analgesics and kept on non-weight-bearing along with limb
elevation during the initial 7–10 days. On the 8th day, the slab was
removed and radiographs of the injured ankle (anteroposterior,
mortise, and lateral views) were taken with ankle subjected to
both weight-bearing and external rotation stress, the Medial
Clear Space (MCS) was measured using integrated software of the
digital radiographic system. Other measurements like superior
clear space, tibiofibular overlap, tibiofibular clear space, and
talo-crural angle were measured in weight-bearing mortise view
of ankle. The external rotation stress radiographs were taken
by applying external rotation force on dorsiflexed ankle for all
patients by the same orthopedic surgeon to ensure reproducibility
in method of testing (Fig. 1). The medial and superior clear space
were assessed in all patients. WBR were obtained after ensuring
that the patient was able to comfortably bear weight on both legs
without pain (Fig. 2). Ankle joint stability was assessed solely based

Fig. 1: Method of applying stress to the ankle joint in external rotation
stress view

Table 1: A comparison of stability of the ankle joint assessed by
weight-bearing radiographs and external rotation stress radiographs
of ankle joint

Radiographic criteria
Weight-bearing
radiograph stable
(MCS <5 mm)
Weight-bearing
radiograph unstable
(MCS >5 mm)

30

External rotation
stress view
stable (MCS <5 mm)
13 (68%)

External rotation
stress view unstable
(MCS >5 mm)
4 (21%)

0

2 (11%)
Fig. 2: Weight-bearing radiograph
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Fig. 3: Management protocol of treating Weber type B isolated lateral malleolar fractures

Figs 4A to C: (A) Medial clear space measurements in weight-bearing view; (B) External rotation stress view; (C) Ankle radiograph taken at 8 weeks
follow-up after conservatively treating the patient as guided by medial clear space measurements on weight-bearing radiograph of ankle

R e s u lts
Nineteen patients (13 males, 6 females) with isolated lateral malleolar
fractures were included in the study. All fractures were SER injuries
with Weber type B (Syndesmotic) fracture of fibula. The mean age
at presentation was 44.2 ± 11.4 years (range, 23–68 years). The most
affected age group in our study was 40–50 years (32%) followed
by 30–40 years (26%).
While evaluating the 19 patients with WBR, 17 (89%) had
stable fracture pattern with medial clear space <5 mm, lateral
talar shift <1 mm, superior clear space of <1 mm. Two (11%)
had unstable fracture pattern with DDL injury as evidenced by
a medial clear space of >5 mm along with a lateral talar shift
of >1 mm. Four (21%) fractures were found to be stable on WBR but
unstable on external rotation stress view. These were also treated
conservatively (Fig. 4).
Patients were followed up for a minimum of 1 year with a mean
follow-up of 13.9 ± 1.23 (range, 12–16) months. None of the patients in
the stable group who were conservatively managed, developed ankle
instability requiring surgical fixation of the fracture or any adverse
event in the interim. No patient complained of any major activity
related discomfort or impairment of function. The two patients treated
surgically with plating (Fig. 5) had no adverse effects related to plating

like wound complication, infection, and peroneal tendon irritation
requiring plate removal.
All fractures treated conservatively achieved radiological
union at a mean of at 8.8 ± 1.9 (range, 8–14) weeks. In the present
study, surgically treated fractures showed evidence of radiological
union by 10–12 weeks. Delayed union, in our study is defined as
radiological union taking more than the expected 8 weeks of
conservative management. Delayed union was observed in three
patients, with one patient showing complete union by 10 weeks,
and two by 14 weeks. Remaining 14 patients (82%) managed
conservatively achieved radiological union by 8 weeks.
One patient treated conservatively had residual medial
clear space of 4.8 mm and talar shift of 1 mm with no tibiofibular
overlap, but she was asymptomatic and able to perform her
activities routinely with AOFAS score of 88 in her last follow-up
at 14 months. No patients had nonunion, arthritis, or plaster
of paris related complication in our study. No patient treated
conservatively by our protocol had delayed increase in medical
clear space of >5 mm nor persistent discomfort or functional
impairment requiring surgery.
American Orthopaedic Foot and Ankle Society score was
used to assess the functional outcomes (Table 2). The mean
AOFAS score in the conservative group [92.9 ± 3.4 (excellent)] and
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Figs 5A to C: (A) Initial post trauma radiograph; (B) Weight-bearing radiograph with MCS measurement; (C) Postoperative radiographs of 54-year-old
patient with isolated lateral malleolar fracture
Table 2: Functional outcome analysis of conservatively managed patients
S. No.
1

AOFAS scores
Excellent ( >90)

2

Good (80–89)

3

Fair (70–79)

4

Poor ( <69)

Number of patients
Views
Both views stable
Only WB view stable
Both views stable
Only WB view stable
0
0

Number
10
3
3
1

Percentage
76
24
0
0

OOFAS, American Orthopedic Foot and Ankle Society scores

surgical group [91.5 ± 1.5 (excellent)] were comparable at latest
follow-up. The four (21%) fractures, which were found to be stable
on WBR but unstable on stress views, had an excellent AOFAS
score of 93.
The two patients managed surgically with plating for fibula
had excellent AOFAS scores of 90 and 93 at the end of 14-month
follow-up. The mean visual analogue scale (VAS) scores for pain were
significantly less with WBR (6.2 ± 0.8) as compared to external rotation
stress radiographs (8.1 ± 0.7).

Discussion
Stability of the ankle mortise is the key factor which determines the
modality of treatment (conservative or surgical) in Weber type B,
isolated lateral malleolar fractures (SER injuries). 5 Stable fractures
without deltoid ligament injury can be managed successfully
without surgical intervention. The presence of an associated
deltoid ligament injury which cannot be identified in radiographs
as easily as the fracture itself, can make these seemingly stable
fractures, unstable.
Patients’ ability to withstand pain while stressing the ankle
joint, the need for anesthesia and personnel to apply the stress
while taking the radiograph, as well as concern regarding the
correct method of application of stress were the disadvantages
of using manual stress radiographs for assessment of ankle
instability.15 Published studies have shown that manual stress
radiographs tend to overestimate complete deltoid ligament
rupture and the need for surgery.13,14
The gravity stress view proved equally efficacious as external
rotation stress view in detecting instability with advantage of

32

better reproducibility, not requiring a person to apply stress and
thereby eliminating the bias arising due to variation in stress
applied to each patient.17 Though simple to perform, it was
plagued by the same complication of overestimation of unstable
fractures and lack of control over position of foot in sagittal plane
at the time of taking radiograph.17,18
In this study, only two (11%) patients were diagnosed with
ankle instability, solely based on assessment by WBR. Similar
observations were made by Weber et al.,15 (10% unstable fractures)
and Seidel et al.,18 (13% unstable fractures). Had external rotation
stress views been used for assessment of ankle instability, four
(21%) fractures would have been diagnosed as unstable and
treated surgically. The incidence of unstable fractures was even
higher with the use of gravity stress view (55%)18 and external
rotation stress view (37%)19 for DDL injury in isolated lateral
malleolar fractures.
In our study, the sensitivity of external rotation stress view in
detecting instability was found to be 100% but the specificity was
only 76% with poor positive predictive value of only 33%. The other
parameters used for conservative management such as tibiofibular
overlap ( >1 mm) and tibiofibular clear Space ( <5 mm) were not
accurate in detecting instability.
In the study by Dawe et al., there is a tenfold increase in
propensity to fix isolated lateral malleolus fractures if gravity
stress view alone is taken to indicate instability. 8 These findings
correlated with our study where an additional 4(21%) of fractures
would have been categorized as unstable. These patients might
have undergone operative intervention, had WBR not been
used. These patients might have had partial rupture of deltoid
ligament which does not warrant surgery. Thus weight-bearing
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during conservative management provides much needed
functional stability despite the presence of a partial DDL tear.
The incidence of complications associated with surgery ranges
from 10–20%.7,8,20–22 Infection and poor wound healing were the
most common complications, both related to the subcutaneous
position of implant. A second surgery to remove the implant
may be needed in half of the patients due to irritation by the
subcutaneously positioned implant. 20,23 With lateral plates the
distal metaphyseal screws must be unicortical to prevent articular
surface penetration. This results in poor outcomes in elderly
osteoporotic patients. A recent randomized observational study
on surgically treated type B ankle fractures with minimal talar
shift, has shown suboptimal outcomes with increased incidence
of complications as compared to conservative management for
the same. 24
Literature evidence suggests that optimal outcomes can
be achieved with conservative management of Weber type
B ankle fractures. 24 The incidence of arthritis was similar in
both surgically and conservatively managed patients (2.8% in
nonoperative vs 2.9% in operative group). 21,22 In the current
study, good functional outcomes was seen in 89% of patients
who were conservatively managed study by Yde et al. 22 In the
present study, in all patients the fracture healed without residual
medial clear space widening. In one patient there was a minimal
talar shift of <1 mm with an acceptable tibiofibular clear space of
5 mm. This minimal shift was not quantified to any specific value
to denote instability and this was asymptomatic as shown in the
study by Sanders et al.6
In the present study, the mean AOFAS score was 93 at the
final follow-up. The four fractures which were deemed unstable
on external rotation stress view but found to be stable on weightbearing view had AOFAS score comparable with patients for whom
both views were stable (92.7 vs 93). This aligns with the observations
of Holmes et al.25 and Seidel et al.18
Only three (17%) cases showed a delay in radiological healing,
which was similarly observed by Sanders et al. with 20% cases
showing delayed union in their study.6 Complications like residual
ankle pain, nonunion, and early post-traumatic ankle arthritis
were not observed in our study.
Limitations of the study:
The small sample size and the shorter follow-up of 14 months
are the limitations of this study. However, as pain and functional
outcomes are the most important criteria for assessment of
clinical outcomes, the outcomes of treatment can be determined
even without a long-term radiographic follow-up, as evidenced
in the study by Finnan et al. 26

C o n c lu s i o n
Standalone WBR are feasible, and reliable in detecting deep
deltoid ligament injury and instability, in Weber type B fractures
of the lateral malleolus and thereby serve as a useful guide in
deciding between nonoperative vs operative management.
It is associated with better patient compliance. This method
of assessment of ankle instability prevents overestimation of
ankle instability, thereby avoiding unnecessary surgery in a
stable fracture, as against previously used stress radiographic
assessment methods. This substantially reduces the financial
burden of surgery and avoids possible complications of surgery in
a significant number of patients who would have been candidates

for surgery had external rotation been used as a modality for
detecting instability.
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