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Introduction:
Ankle fractures fi xation is one of the most com-
mon fractures comprising 18% of all skeletal 
injuries annually1. Th is rate has been constantly 
increasing in both young active patients and in 
the elderly over the last several decades2. Over-
all, most ankle fractures are isolated malleolar 
fractures, accounting for two-thirds of fractures, 
bimalleolar fractures occur in one-fourth of pa-
tients and trimalleolar fractures occur in the re-
maining 7%.

Ankle joint is a complex saddle shaped weight 
bearing joint consisting of tibial plafond and me-
dial and lateral malleoli. Ankle stability is con-
ferred by bony architecture as well as ligament 

and capsular structures. An injury of the ankle 
region can aff ect articular surface, ligaments, 
tendons, nerves or blood vessels that cross it in 
addition to bone.3

Th e ankle has a relatively larger contact area due 
to high congruence of its articular surfaces. Even 
very litt le lateral displacement of the talus due 
to injury results in proportionally greater loss of 
contact surface area. On the other hand, short-
ened or mal-rotated fi bula allows talus to shift  or 
tilt even if medial ligaments are intact4. Hence, 
restoration of the anatomic congruence is very 
important for the pain-free normal function of 
ankle.5

Stability may be defi ned as the combination of 
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insuffi  cient fracture displacement to compro-
mise long term function and the ability of the 
injured ankle to withstand routine physiologic 
forces without further displacement6. Unstable 
ankle fractures have a lateral malleolar fracture 
combined with a medial side injury, either a 
fracture or a deltoid ligament tear. If the talus is 
subluxed or dislocated on initial x-rays, the in-
jury is unstable. If there is a medial or posterior 
malleolar fracture the ankle is almost always un-
stable. Anatomic reduction cannot be restored if 
unstable ankle fractures are managed conserva-
tively in closed reduction and so open reduction 
and internal fi xation have become the mainstays 
of treatment for most unstable ankle fractures.5

Diff erent classifi cation systems are available for 
ankle fractures. Lauge-Hansen classifi es the an-
kle fractures according to mechanism of injury7. 
Four major types are described: supination ad-
duction, supination external rotation, pronation 
abduction and pronation external rotation. An-
kle fractures can be divided into stable and un-
stable, and this simple two group classifi cation 
has considerable clinical importance.8

While the results of open reduction and inter-
nal fi xation of unstable ankle fractures have been 
reported frequently, the research data are still 
insuffi  cient as far as patient oriented validated 
functional outcomes are concerned.9

Methods:
We are presenting prospectively collected data 
of patients with unstable ankle fractures treated 
with open reduction and internal fi xation in our 
centre during February 2011 and September 
2011. Unstable ankle fractures were defi ned as 
bimalleolar and trimalleolar fractures and frac-
ture-dislocations. In addition, isolated fi bular 
fractures that presented with >5 mm of medial 
clear-space widening or evidence of syndesmot-
ic widening were also considered unstable9. Pa-
tients within the age range of 20-60 years of both 
genders were included in our study, whereas pa-
tients with peripheral neuropathy of any etiolo-
gy and polytrauma that may aff ect the functional 
outcome were excluded.

Aft er initial clinical assessment and emergency 
treatment, Posterior anterior, lateral and mor-
tise view radiographs of the aff ected ankles were 
taken. A posterior slab was applied in order to 
immobilize the aff ected joint. Aft er informed 
consent surgical fi xation of fractures were per-
formed. Fibula was fi xed with one third semi 
tubular plate whereas medial and posterior mal-
leolus underwent screw fi xation. All patients 
received prophylactic intravenous cefuroxime 
sodium, one dose prior to surgery and later 
continued up to 48 hours aft er surgery. Post op-
eratively leg was splinted with a posterior slab 
for 2 weeks until removal of stitches and then 
in a short leg cast for a further more 4 weeks. 
During this initial 6 week period patients were 
mobilized non weight bearing with crutches or 
walker frame. At completion of 6 weeks cast was 
removed and range of motion exercises were ini-
tiated and at the end of 8 weeks, weight bearing 
was started as per tolerance. At post-operative 
follow up visits on 6 months, patients were as-
sessed according to American Orthopaedic 
Foot and Ankle Society clinical rating system10.

Results:
A total of 71 patients who fulfi lled the inclusion 
criteria were included in this study. Th e mean 
age of the patients was 38.34±11.61 years. 45 
(63.4%) belong to age group 20 to 40 years and 
26 (36.6%) belong to age group 41 to 60 years. 
Total 49 (69.0%) patients were male and 22 
(31.0%) patients were female. 60 (84.5%) pa-
tients had bimalleolar fracture and 11 (15.5%) 
patients had trimalleolar fracture. Total 52 
(73.2%) patients had fracture due to road traf-
fi c accident (RTA) and 19 (26.8%) had fracture 
due to fall (Figure 1).

At 6 months post-operative follow up, 58 
(81.7%) patients had satisfactory and 13 
(18.3%) patients had unsatisfactory outcome 
according to American Orthopaedic Foot 
and Ankle Society clinical rating system. 45 
(77.6%) patients of age group 20 to 40 years 
and 13 (22.4%) patients of age group 41 to 60 
years were observed satisfactory functional out-
come. No patient of age group 20 to 40 years 
observed unsatisfactory outcome and 13 out of 
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26 (50.0%) patients of age group 41 to 60 years 
observed unsatisfactory functional outcome as 
presented in Table 1.

Patients were also evaluated on the basis of frac-
ture confi guration. 53 (91.4%) patients of sat-
isfactory functional outcome had bimalleolar 
fracture and 5 (8.6%) patients had trimalleolar 
fracture. Unsatisfactory functional outcome was 
observed in 13 patients in which 7 (53.8%) pa-
tients had bimalleolar fracture and 6 (46.2%) 
had trimalleolar fracture.(Table 2).

Th e timing from injury to the surgical interven-
tion found to have dramatic eff ect on functional 
outcome. Outcome was found to be excellent in 
those cases that reported earlier and operated as 
early as possible within 10 hours of injury. We 
observed no failure rate for these patients. As 

this period prolongs due to late reporting of the 
patient to the care facility or surgical interven-
tion if delayed due to soft  tissue injury, failure 
rate increases directly.

Discussion:
Th e emphasis on functional recovery following 
orthopaedic interventions has been increasing 
recently11.Ankle fracture is one of the most com-
mon injuries seen by orthopaedic surgeons6.
In the past, all Ankle fractures were managed 
conservatively in cast. Conservative treatment 
requires diligence. Makwana et al reported that 
anatomical reduction was less reliably achieved 
and loss of reduction was more common in frac-
tures treated non-operatively.12

Kinematic studies of ankle demonstrate coupled 
motion in the coronal and transverse plane 
when it is moved in the sagitt al plane13.Th e in-
stability patt ern following ankle fracture has 
been found to consist of external rotation of the 
talus underneath the tibial plafond14.Th is is what 
happens in rotational ankle fractures which do 
not generally result in articular step-off s, but 
they do alter the contact loading characteristics 
of the ankle. Even small amounts of talar and 
fi bular displacement may cause abnormal axial 
contact loading which leads to development of 
early postt raumatic osteoarthritic changes. Th e 
correction of the malrotation and achievement 
of articular congruity is best possible if ankle is 
internally fi xed surgically. Th is is the reason why 
now-a-days unstable ankle fractures are mainly 
dealt with open reduction and internal fi xation 
to achieve acceptable anatomic reduction.  

Th e other main advantage of open reduction 
and internal fi xation is early rehabilitation. Th is 
functional treatment allows early weight bearing 
and avoids complete immobilization which has 
shown to facilitate the early restoration of the 
range of motion of the injured joint and prevents 
the long term complications due to immobil-
ity like Deep Vein Th rombosis and Pulmonary 
Embolism. It also decreases the development 
of soft -tissue atrophy and prevents the develop-
ment of regional osteoporosis.15

Figure 1: Gender distribution
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Table 1: Frequency Distribution of Functional Outcome with respect to Age groups

Functional Outcome Age Group
Frequency of 
Patients (n) Percentage (%)

Satisfactory 20 – 40 Years 45 100%

41 – 60 Years 13 50%

Total 58 81.7%

Unsatisfactory 20 – 40 Years

41 – 60 Years 13 50.0%

Total 13 18.3%

Table 2: Frequency Distribution of Functional Outcome with respect to type of Fractures

Functional Outcome Types of Fracture
Frequency of 
Patients    (n) Percentage (%)

Satisfactory Bimalleolar 53 91.4%

Trimalleolar 5 8.6%

Total 58 81.7%

Unsatisfactory Bimalleolar 7 53.8%

Trimalleolar 6 46.2%

Total 13 18.3%
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Satisfactory functional outcome was mainly ob-
served in younger group of 20 to 40 years with 
the mean age of 35 years. Mean age of unsatis-
factory functional outcome was observed to be 
46.82 years. Th us we conclude that mean AO-
FAS scores of patients with age <40 were signifi -
cantly higher as compared to patients with age 
>40 at 3 months as well as 6 months.

As far as the type of fracture is concerned, in our 
study Bimalleolar fractures had bett er functional 
outcome as compared to Trimalleolar fractures. 
Th e reason could be multifactorial. Th e fracture 
patt ern and the severity of injury is probably the 
main cause but the higher incidence of Trimal-
leolar fractures in older age group >30 years in-
cluded in our study can be the additive factor in 
poorer outcome in trimalleolar fractures.

Egol KA 16 reported the results of 198 patients 
who sustained a fracture of the ankle treated sur-
gically and followed for at least one year at 3, 6 
and 12 months interval. All patients remained 
non weight bearing for 6 weeks, so is the same 
in our study. At one year more than 90% of the 
patients had >90% functional recovery. Th ere 
was statistically signifi cant increase in the AO-
FAS scores at 6 and 12 months. Age less than 40 
years was a predictor of recovery but at one year 
it was no longer a predictor of recovery.

Obremskey et al17 reported a prospective cohort 
study of 69 adults using Short Musculoskeletal 
Function Assessment (SMFA) questionnaire 
to assess the rate of return of functional out-
come aft er open reduction and internalfi xation 
of unstable ankle fractures over the course of 
1 year. Th ere was a signifi cant eff ect of age on 
mobility, daily activities, and dysfunction, with 
older patients (> or = 50 years) obtaining higher 
(worse) scores. No signifi cant eff ect of patient 
sex was observed. All groups reached a relatively 
stable functional outcome by 6 months aft er in-
jury, but their mobility did not return to popula-
tion norms over the same period. Although this 
study used a diff erent scale of assessing the func-
tional outcome but can be used to compare our 
results. As in our study Age is a major predictor 
or the functional outcome.

Davidovitch et.al18 compared the functional 
outcomes of patients less than 60 and greater 
than or equal to 60 years old following operative 
stabilization of unstable ankle fractures. Th e re-
view was conducted as a retrospective analysis of 
prospectively collected data using AOFAS and 
SMFA questionnaire both. Total 369 patients 
were included. 57% (32/56) of patients greater 
than or equal to 60 years old reported limitation 
of activities versus 33% (103/313) of patients 
less than 60 years old (p = 0.005). At 6 and 12 
months, these percentages improved to 41% 
versus 10% (p = 0.001), and 29% versus 7.4% 
(p = 0.001) for older and younger individuals 
respectively. So they reported poorer functional 
outcome with more limitation of activities in 
older patients than younger ones. Our fi ndings 
conclude the same.

Conclusion:
Th is study of 71 patients showed that open re-
duction and internal fi xation of ankle fractures 
is associated with good functional outcome. 
Patients were doing well 6 months aft er the 
surgery. Th e previous literature has also shown 
similar results.We identifi ed that older age, tri-
malleolar fracture patt ern and late reporting to 
hospital were associated with delay in functional 
recovery. It is important to counsel the patients 
and their families with regard to the functional 
recovery that they can be expect aft er the injury.
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