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Abstract

Ankle fractures are extremely common. However, the outcomes of operatively treated
bimalleolar and trimalleolar ankle fractures remain unclear. We aimed to evaluate clinical,
functional and radiological outcomes of operatively treated bimalleolar and trimalleolar ankle
fractures.

Materials and Methods: A retrospective review of all patients with operatively treated ankle
fractures for a period of 2 years was performed. Demographics, fracture pattern, operative
details, postoperative radiographs, and complications were obtained,studied and analyzed
statistically. Outcome variables included union rates, pain ratings using the visual analogue
scale (VAS) and the Olerud and Molander (O&M) score,satisfaction with surgery and surgical
complications.

Results: Sixty patients with bimalleolar and trimalleolar ankle fractures were recruited. At 1
year postoperatively, most patients regained good function and had mostly good O&M scores.
There were no notable differences in terms of VAS and O&M scores for both the bimalleolar
and trimalleolar ankle fracture patient group. However, 33 (55%) of 60 patients had residual
pain. Thirty seven (62%) patients complained of stiffness, and 27 (45%) patients had ankle
swelling.

Conclusion: Most of our patients despite some residual deficits recovered well in their second
year following surgery. No difference was observed in functional outcome between bimalleolar
and trimalleolar ankle fractures, although it is a great concern that notable number of patients
will continue to have residual symptoms . Hence residual symptoms and functional limitation
must be emphasized to patients prior to surgery to manage postoperative expectations.
Keywords: Unimalleolar, Bimalleolar, Trimalleolar, Olerud and Molander score, Haraguchi,
Denis Weber, Lauge Hansen, Visual analogue score(VAS).
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INTRODUCTION

Ankle fractures are common injuries seen in Orthopaedic practice.! Ankle fractures are
classified based on the number of malleoli involved: unimalleolar, bimalleolar, and
trimalleolar. Uni- and bimalleolar fractures account for majority of ankle fractures, whereas
trimalleolar fractures constitute only 7% of all ankle fractures.?3# Previous studies have shown
that unstable ankle fractures following operative fixation will have some residual functional
deficits.> Trimalleolar fractures have also been shown to result in poorer functional outcome
scores, severe osteoarthritic changes, and residual symptoms depending on the size of the
posterior malleolar fragment.® Despite this, there is a lack of studies directly comparing the
results of operatively treated bimalleolar and trimalleolar ankle fracture. Even less is known
about the functional and radiological outcome for bimalleolar and trimalleolar ankle fractures.
We aim to evaluate Clinical, functional and radiological outcome following surgical
management of bimalleolar and trimalleolar ankle fractures

Materials and Methods

We retrospectively reviewed all patients admitted to Department of Orthopaedics, Shri Atal
Bihari Vajpayee Medical College and Research institute, Bengaluru. These patients were
identified using the diagnosis and their uniqgue UHID number given by the hospital. Their case
sheets, X-rays and CT-scans were reviewed. Fractures were categorized radiographically into
Uni, Bi and Trimalleolar fractures. Denis weber and Lauge Hansen classification was used.
Outcome variables were union rates, pain assesed using visual analogue scale (VAS) and
Olerud and Molander (O&M) score * (Figure 1), satisfaction with surgery, and complications.

Inclusion criteria:
1.Patients having closed bi and tri-malleolar ankle fractures.
2.Patients who are above the age of 18 years

Exclusion criteria-

1) open fractures

2) Poly-trauma

3) Concomitant fractures in the ipsilateral lower limb

4) Pathological fracture

5) Concomitant neurovascular injury in the ipsilateral lower limb

6) Pilon fracture

7) Unimalleolar ankle fractures

8) Patients who were treated by non operative methods

All patients were 18 years old and above and completed at least 1 year of follow up. Pertinent
data on patients’ demographics, clinical assessments, pre-operative X-ray and CT-scan
findings, operative details, post-operative X-rays and complications were extracted and
analyzed statistically.

Modified Olerud and Molander scoring system?*8
Scores range from a minimum (zero) to a maximum (100) points.
Figure-1
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Parameter Degree Score
Pain None 25
While walking on uneven surface 20
While walking on surface outdoors 10
While walking indoors constant and severe 5
Stiffness None 10
Stiffness 0
Swelling None 10
Only in evenings 5
Constant 0
Stair climbing No problems 10
Impaired S
Impossible 0
Running Possible 5
Impossible 0
Jumping Possible 5
Impossible 0
Squatting No Problems S
Impossible O
Supports None 10
Taping. Wrapping 5
Stick or Crutch 0
Work, Activities Same as before injury 20
of daily life Loss of Tempo 15
Change to simpler job 15
Severely impaired work capacity 0

Haraguchi classification (Figure-2) was used to determine the extent of posterior
malleolar fragment.

Figure 2: HARAGUCHI classification for posterior malleolus fractures

There were 12 patients with Haraguchi type-1 and 8 patients with Haraguchi type-I1 fractures.
We identified 100 patients with ankle fractures.46 of 60 patients had completed the outcome
survey and were analyzed, giving a comparison between 26 bimalleolar fractures and 20
trimalleolar fractures.

Results

Twenty-six (56.5%) of 46 patients still had residual pain. In addition, 29 (63.04%) patients
were still complaining of stiffness and 21 (45.7%) patients still had ankle swelling. However,
there were no statistical differences in age, gender, residual pain, stiffness, and swelling
between the bimalleolar and trimalleolar ankle fractures. Fracture dislocations were more likely
to have a trimalleolar fracture pattern (P < .001) (Table-1)
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Results with bimalleolar and trimalleolar Ankle Fracture(Table-1)

G 46 years 45 years
NGRS 12(46%) 8(40%)
Fracture dislocation, n (%) e 9(45%)
RS 14(54%0) 12(60%)
RS RESRE  15(%658%) 12(60%)
RS EESEROREo N 12(46%) 11(55%)
Visual analogscale 18 2

‘Mean 1.8 2.74 Olerud and Molander score  82.1 78.4
'Mean satisfaction with surgery, n (%) ~ 24(92) 19(95)

In general, the majority of our patients with bimalleolar and trimalleolar ankle fractures
achieved good to excellent results post fixation according to the O&M score (mean score 82.1),
and there were no notable differences in the VAS and O&M score for both groups (Table 2).
Almost all of our patients, 45 (97.7%), were satisfied with the surgery. All cases achieved
union.

Table 2: Results using Olerud and Molander Score: Values are n (%).

_ 5 (19.2%) 4 (20%)

IEEEE 15 (69.2%) 13 (65%)

IO 3 (11.5%) 3 (15%)

There were no notable complications except for 2 bimalleolar ankle fracture cases and 2
trimalleolar ankle fracture cases with superficial wound infection that resolved following oral
antibiotics.

Denis weber type-B tri-malleolar fracture of right ankle. (Case-1
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Denis weber type-B tri-malleolar fracture of right ankle.(Case 2)

Discussion

Ankle fractures are among the most common injuries treated in orthopedic surgery today. The
incidence of ankle fractures is reported to be around 107 to 184 per 100,000 per year.>*®
Operative treatment of displaced ankle fractures has been shown to provide results that are
better than those of nonoperative treatment.® Day et al reported on the long-term outcome of
25 patients with bimalleolar ankle fractures over a 10- to 14-year period that 52% of the patients
showed good to excellent results whereas 24% had a poor overall outcome®. Similarly, we
found approximately half of our patients (57%) experienced pain and 59% of these patients
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complained of residual ankle stiffness at 1 year postoperatively. Almost 50% of them had
persistent ankle swelling. However most of our patients achieved good to excellent functional
outcome according to the O&M score. More than 90% of them were also satisfied with the
surgical outcome despite some residual symptoms.

Kennedy et al reported that bimalleolar and trimalleolar ankle fractures resulted in poorer
outcome compared with unimalleolar ankle fractures in their sample of 107 patients over a 3-
year period®?.Limitations of our study include a small cohort of patients and a relatively small
number of patients who underwent surgical fixation for their posterior malleolar fracture. Our
study is also retrospective in design.Syndesmosis fixation was not taken as a variable in this
study.

Conclusion

Majority of our patients recovered well and were satisfied with the outcome in their second
year although there were some residual deficits. Residual ankle pain and stiffness are the most
common deficits seen. There was no significant difference in functional outcome between
bimalleolar and trimalleolar ankle fractures at an average follow-up of 2 years. Hence it is
necessary to counsel patients regarding the postoperative functional recovery prior to surgery.
More research is required with the aim of managing this group of patients in an attempt to
improve their post-operative function and quality of life.
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