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Abstract: Fractures of the ankle are the commonest type of lower limb fractures and
one of the most not unusual type of fractures all over the world. Purpose was to as-
certain how powerful and safe are interventions that are used for rehabilitation fol-
lowing surgical treatment of bimalleolar fractures. This was a prospective study con-
ducted on 60 individuals who were subjected to surgical fixation of bimalleolar frac-
tures within the period of 2015 to 2017 at Aljalaa trauma hospital in Benghazi - Lib-
ya. The patients were randomly divided according to the sort of rehabilitation proto-
col into; Group A: who commenced early weight bearing (EWB) by below knee or-
thosis, and Group B: who began non-weight bearing (NWB) exercises by means of
axillary crutches. Olerud Molander Ankle score (OMAS) was used to assess clinical
results. Group A had higher OMAS rating than group B but out a significant statisti-
cal difference, and there was no significant difference regarding SF-36 scores. No
significant difference between early weight bearing rehabilitation and non-weight
bearing one as regard functional outcomes. Considering patient's comfort, early func-
tional improvement, and the low complication rate, early postoperative weight bear-
ing and range of motion (ROM) exercises are recommended in subjects with surgi-
cally treated ankle fractures.

JalSl [ susl ol ol g Mal) 2y Jaalal)

paliball el gl ST s ey i) GLRY1 e 5 SV g5l 8 JaISH 5 1 paliSenal
Olerud oel——a (o il Jaalil sale Y Zoasiieaal) DA Aadlass Adlad aaa3 g8 Cangl) ISy L allal) slail gaan 3
¢l =l Molander 60 (Ao <ol ddise dasSae dalsdie d0a% sda S i Jaldl jout A3l cudlly #5ial
il on Juent ® ¢ 2017 2 2015 G 35l b abadl) 43U JalSl) y5us] Sl it mgide gon il lgaiad Ly

s 52kc) 1(1) Aesanall ¢ ) Jalll ale] Ayl Crues apall st a3 L Ll = (gl Gaalgall el ddiise

1;1\ Tl ) () Ao seadlly A Jaud dales pladiuls (EWB) (il 5Saal) daasill 8 dslay cpdll

Sl st Olerud  (uliie alasiud sty Ldphay) ChLSa) ahadnal @ty (NWB) (isll daess G2y ool

Llae (1) desanall 8 (AT OMAS Sy 2yl i) il (OMAS) sl Molander

Y .SF-36 il 3lat Laad oS U8 clia () aly lilian) 4o s 358 (o2 (Sly () A sanally

Gla Lash el s (gony daalil) sale] cpg 5l (3sl) daaay Joalill sale) G o€ (338 aag

Gilie Liaall Jane (akiy i Aidaal) dupdagl) milully ¢yl Aaly U laillsg Al ailully

JLabas Aallead) Jal&I 90 e Ggila

occurrence between 100 and 150 per 100,000

INTRODUCTION person/y and rising. More than half occurs dur-

Fractures of the ankle are the commonest type ing sport activities, revealing a healthy patient

unusual types of fractures everywhere with
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are high for the patients and community. The
burden of these injuries is associated with sur-
gery, hospitalization, and the time wasted in
occupational incapacity. To minimize these
prizes, early functional return is important
(Del Buono et al., 2013). The preliminary non-
surgical or surgical treatment of bimalleolar
fracture serves to maintain the ankle anatomy
and stability. Immobilization may assist to of-
fer ideal conditions for fracture to heal. It con-
tributes to decrease chance of malunion or
nonunion. However, immobilization addition-
ally increases the threat of joint stiffness,
weakness, swelling and residual pain. Whilst
immobilized, load-bearing is either limited or
not allowed, with resultant generalized de-
crease of movements and activity. Rehabilita-
tion is geared toward enhancing involvement
in job and luxurious hobbies, regaining
movement and minimizing pain and other dis-
abilities (Canton et al., 2021).

The surgical indications are determined by the
conformity of the joint. If joint is incongruent,
fractures are usually managed by surgical
methods to provide stability to the joint. The
postoperative management protocols range
notably from strict confinement in a plaster
cast without load-bearing lasting for many
weeks to prompt post-operative guarded mobi-
lization. Immediate post-operative unprotected
weight-bearing (WB) as permitted has been
advised with caution (Gungor et al., 2022).

Many systemic audits were posted on special
perspectives of postoperative management
protocols, all failed to obtain distinct decision
for the postsurgical regimen of bimalleolar
fractures as they vary with respect to protec-
tion, ankle motion, and bearing weight. Non-
randomized studies were implicated in these
reviews and meta-analysis to potentiate dis-
playing how effective and safe are the inter-
ventions which might be applied for rehabilita-
tion following internal fixation of ankle frac-
tures. Moreover, certain perspectives of the
post-operative protocols were put in compari-
son.

MATERIALS AND METHODS

This study is a prospective randomized con-
trolled trial was conducted on a total of 60
individuals who were subjected to open sur-
gical treatment of bimalleolar ankle fractures
in the period between 2015 to 2017 at Al Ja-
laa Trauma Hospital in Benghazi - Libya.
Inclusion criteria were: mentally and psycho-
logically well and physically active patients,
non-osteoporotic bone, body mass index
(BMI) around 26, and closed fractures treat-
ed by open reduction and rigid internal fixa-
tion. Exclusion criteria were: geriatric and
pediatric age groups, all open injuries, pilon
fractures, multi trauma patients, trimalleolar
fractures, bimalleolar fractures associated
with foot fracture, bilateral ankle fractures,
and patients with neuropathic and inflamma-
tory joint diseases. There was 49 males and
11 females with median age of 35 years. To
compare postoperative outcome, patients
were assigned randomly to 2 patches; group
A who started early weight bearing (EWB)
by below knee orthosis, and group B who
started non-weight bearing (NWB) exercises
by using axillary crutches.

Patients were evaluated using clinical scor-
ing system called modified Olerud and Mo-
lander ankle score modified from original
score (OMAS) in 1984, which has the fol-
lowing scale:

Pain: no pain 25, mild (weather liable) 20,
while sporting 15, when walking on normal
ground 5, fixed and relentless 0.

Stiffness: none 10, morning stiffness 5, and
constant stiffness 0.

Swelling: nonel0, evening time only 5, and
persistent 0.

Stair-ascending: no problems10, affected 5,
and not possible 0.

Sports: normall0, affected 5, and not possi-
ble 0.

Supports: no support 10, bandaging 5, and
walking aid 0.

Ordinary activity and job: not changed 25,
loss of speediness 20, shift to less demand-
ing job 10, and severe work impairment 0.
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The results were collected, and arranged in
tables and subjected to statistical analysis by
means of SPSS 22.0 for windows. Statistics
testing for normal distribution was achieved
using the Shapiro Walk test. Frequencies and
relative percentages represented the qualita-
tive variables. The difference between quali-
tative items was determined by x2 test and
Fisher test. The mean + SD presented the
quantitative parametric variables, and the
median and range expressed the non-
parametric variables. The difference for
quantitative parametric items was extracted
using independent t test and for quantitative
non-parametric items Mann Whitney test
was applied. To statistically compare the re-
sults P-value was used for level of signifi-
cance, when P-value < 0.05 this means sig-
nificant, if p <0.001 it means highly signifi-
cant difference but when P > 0.05 there is
non-significant difference.

Nature of the intervention: Many interven-
tions for rehabilitation are applied to manage
the complications of bimalleolar fracture and
immobilization. Rehabilitation can start while
patient is immobilized, where the patient may
begin early passive or active movements, or
early weight bearing. Instead, rehabilitation
can commence after the period of immobiliza-
tion, where interference may involve exercise
and manual therapy. Manners of immobiliza-
tion entail casts (made from plaster of Paris or
synthetic substances), half casts in form of
back slabs, and orthotic devices (braces), and
these were recognized as a part of the rehabil-
itation for our study where they may enhance
or limit the initiation of other interventions
during the immobilization period, like walk-
ing with weight bearing (WB exercise) (Deng
etal., 2022).

RESULTS

The mean age of patients in group A was
40.51 £ 10.45 years, 24 patients (80%) were
males, and 6 (20%) patients were females
with mean BMI was 26.12 kg/m?. Meanwhile,
the mean age of patients in group B was 37.64

+ 9.35 years, 25 patients (83.3%) were males,
and 5 (16.7%) were females with mean BMI
was 25.74 kg/m?. Thirty-two patients came
from rural areas and 28 were residents in ur-
ban areas. There was no significant difference
between the groups regarding demographic
data (Table 1).

Group A included 3 (10%) diabetic, and 4
(13.3%) hypertensive patients, with 13
(43.3%) were smokers. Group B had, 5
(16.7%) diabetic, and 3 (10%) hypertensive
patients, with 11 (36.7%) were smokers.
However, no significant difference was seen

(Fig.1).

Table: (1). Socio-Demographic characteristics

Group A Group B 2
(=30)  (n=30) '/ P
Age (years) 4051+ 3864z
Mean+SD 1045 o3 0730 0.468
15 15
® Female
2 (50%)  (30%) 5127  0.639
g Male 15 15 ' '
B (50%)  (50%)
o - Rural 15 17
Py 0 0
S8 G B8 0268 060
(¢}
Urban (50%) (43.3%)
BMI (kg/m?)  26.12+ 2574+
Mean + SD 357 296 0.449 0.655
Comorbidities
L0008
40.0%
30.08
20000 -

10.0% B Group B
0.0% ’ ;

Smoking
Diabetes

Mellitus Hypertension

Figure: (1). Comorbidities distribution

Regarding group A, 21 patients (70%) had
right side affected, and 9 patients (30%) had
left side, with cause of fracture was direct fall
in 10 patients (33.3%) and RTA in 7 patients
(23.3%) and sports trauma in 13 patients
(43.3%). In group B, 18 patients (60%) had
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right side affected, and 12 patients (40%) had
left side, with fracture caused by direct fall in
9 patients (30%), RTA in 6 patients (20%)
and sports trauma in 15 patients (50%). How-
ever, P value stwo study groups (Table 2).

Table: (2). Fracture characteristics

Table: (4). Postoperative SF-36

Group A Group B

Group A Group B 2

Side  "_30) (n=30) X P
RL 20(10%)  18(60%) .10 s
Lt. 0(30%) 12 (40%)

Cause

RTA 7 (23.3%) 6 (20%)
Fall 10 (33.3%) 9 (30%) 0.272  0.873
Sports 13 (43.3%) 15 (50%)

According to Lauge-Hansen classification,
group A had 13 patients (43.3%) with supina-
tion-external rotation (SER), 3 patients (10%)
with supination-adduction (SA), 9 patients
(30%) with pronation-adduction (PA), and 5
patients (16.7%) with pronation-external rota-
tion (PER), while group B had 12patients
(40%) with SER, 5 patients (16.7%) with SA,
10 patients (33.3%) with PA, and 3 patients
(10%) with PER. No significant difference
was found between the groups.

Group A had higher OMAS rating than group
B but out a significant statistical difference
(Table 3). No statically significant difference
was seen between the two groups with respect
to SF-36 scores (Table 4).

Table: (3). Clinical evaluation using Olerud Molander
ankle score (OMAS)

(n=30)  (n=30) t P
Physical 76.28 + 7463+ 0331 0.742
functioning 16.73 21.54
Mean + SD
Role- 28.67 + 2427+ 0471 0.640
physical 36.85 35.61
functioning
Mean + SD
Bodily pain  81.22 + 76.32 + 1.07 0.291
Mean £ SD 17.3 18.31
General 79.44 + 81.73+ 0530 0.598
health per- 18.62 14.61
ception
Mean = SD
Fatigue 75.61 + 7455+ 0259 0.797
Mean £ SD 15.45 16.29
Social func-  86.57 £ 849+ 0.303 0.763
tioning 22.34 20.26
Mean + SD
Emotional 13.78 £ 1092+ 0.384 0.702
functioning 24.37 32.68
Mean = SD
Mental 84.64 + 8157+ 0.858 0.394
health 12.18 15.34
Mean + SD

Group  Group
OMAS A B t p
(n=30) (n=30)

After 6 weeks 52.1 43.51 +

MeantSD #2056 2175 -/ 0121
Afterl2weeks 70.24 65.83 +

MeantSD #1473 1847 02 03
After 6

months T2y BT 165 0104
Mean+ SD ' :

Complications seen in group A included one
patient (3.3%) with superficial infection, and
in group B included 3 patients (10%) with
superficial infection, one patient (3.3%) with
reflex sympathetic dystrophy (RSD), and one
patient (3.3%) with deep venous thrombosis
(DVT). However, P value did not show sig-
nificant difference among the two groups.
With respect to the type of fixation in lateral
or medial malleolus P value did not show sig-
nificant difference between the group A and
group B (Table 5 and Fig.2).

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.
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Table: (5). Fixation types of lateral and medial malleolus

Lateral malleolus fixation: Group A (n=30) Group B (n=30) r p
2x screws fixation 3 (10%) 2 (6.7%) 0.311 0.856
Screw fixation and neutralization 19 (63.3%) 17 (56.6%)
plate
Neutralization plate 6 (20%) 4(13.3%)
Dorsolateral buttress plate 2 (6.7%) 7(23.3%)
Medial malleolus fixation:
1x screw fixation 2 (6.7%) 2 (6.7%) 2.75 0.601
1x screw fixation and K. wire 20(66.6%) 23 (76.6 %)
2x screws fixation 2 (6.7%) 1(6.7%)
Not applicable/no fixation required 6 (20%) 4 (13.3%)

Figure: (2). Bimalleolar fractures treated by open reduction and internal fixation using isolated screws or plate with
screws for medial malleolus, and plate and screws for lateral malleolus.

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.
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DISCUSSION

In this study, we aimed to decide how power-
ful and safe are interventions that are used for
rehabilitation following internal fixation of
bimalleolar fractures. Majority of patients
with bimalleolar fractures, whether surgically
fixed or dealt with non-operatively, have a
tendency to bitch of stiffness, edema and pain
which is referred to as ‘fracture disease’. This
might be attributed to pain and the deprivation
of joint from normal physiological stresses,
which ends by stiffness. It has been seen that
as much as 77% of affected individuals suffer
from ankle stiffness following elimination of
cast in bimalleolar fractures. Most of these
sequelae take place in the first two of weeks
of immobilization. Even though the evidence
is conflicting, most researches point to the
fact that early rehabilitation following ankle
fractures might prevent these sequelae in the
short period. Prolonged inspections did not
reveal significant differences regarding early
mobilization and immobilization following
bimalleolar fractures. Nevertheless, most
studies that favor early active rehabilitation
program as superior relate the results from
subjects treated in cast postoperatively rela-
tive to subjects who adopted early range of
motion exercises program. The knowledge is
scarce on the importance and effects of differ-
ent standardized rehabilitation programs.

In a recent retrospective-controlled trial of
multicenter origin conducted by Smeeing et
al. to study three interventions for rehabilita-
tion: unprotected NWB, protected WB as tol-
erated and unprotected WB after surgical
fixation of ankle supination external rotation
injury only. The published post hoc analysis
embraced 115 participants in the three inter-
ventions. They concluded that the unprotected
WB mobilization regimen enhanced short-
term functional results without increasing
complication rate (Smeeing et al., 2015). This
study was included at interim analysis, and
reported that the mean age of the involved
subjects is 39.0 (+ 14.4) years, with range of
18 - 65years, 61 of which (53.0%) are

males. This is compatible with our results. In
comparison with our findings, the trial of Lat-
ham et al. intended to know if exercise done
at home with minimal ground contact super-
vised by physiotherapist increased the hip
score after termination of conventional hip
fracture rehabilitation program, and showed
that at recruitment, the value for mean age of
subjects is 78 years (SD + 9.9 years); 69% are
females. Based on age, baseline function, or
gender there were no significant differences
between individuals who disappeared to fol-
low-up (53 pts.; 27 belong to control and 26
to intervention group) and individuals who
finished the follow up at 9 months. Those dis-
appeared from follow up constituted 21.6% of
the randomized sample (Latham et al., 2014).

In line with our findings is Zeng's study of
160 ankle fracture patients (58 males and 102
females, aged 41.71 + 14. 51 years) undergo-
ing open reduction and internal fixation,
grouped into the non-enhanced recovery after
surgery or enhanced recovery after surgery
based on the treatment procedure. The statis-
tical data (sex, age, fracture type, dislocation,
and associated diseases) were similar between
both cohorts with p value >0.05 (Zeng et al.,
2022). Current preferences in early rehabilita-
tion challenge with conventional NWB con-
cept and no strong consensus to clarify the
optimum intervention. This perhaps is reflect-
ed by the confronting publications referring to
the evaluation of WB programs after bimalle-
olar fracture surgical treatment (Swart et al.,
2015). Some studies have investigated three
types of interventions after bimalleolar frac-
ture surgical fixation: non weight bearing ear-
ly mobilization, early weight-bearing mobili-
zation and immediate weight-bearing mobili-
zation, a few reported encouraging results,
while others warned about elevating compli-
cation levels (Kearney et al., 2021). In our
study, OMAS was higher in group A (WB
group) compared to group B (NWB group)
but without statistically significant difference.
Earlier trials involving even younger popula-
tion demonstrated improved performance

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.
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when subjected to OMAS a year following
the fracture in contrast to the findings in the
current research. A mean of 91 points was
found by Tropp in a collection of 30 patients
having unimalleolar/ bimalleolar/ or trimalle-
olar fractures with an average age of 26
(Tropp & Norlin, 1995). Egol and Nilsson
disclosed that patients older than 40 have ex-
tended possibility of less functional score af-
ter one year of surgery and even three years
later (Egol et al., 2000; Nilsson et al., 2003).
The results of OMAS for ages more than 40
years were almost similar to what we found in
our study. These results promote the findings
that younger ages achieve superior outcome
and that adult having identical fractures better
not be considered as a congruent group. The
age must be regarded as an important issue
when evaluating consequences after ankle
fracture.

In this study, there was no significant differ-
ence between the groups regarding the SF-36
scores. Segal reported that SF-36 ratings
showed significant differences among 3 ankle
fracture groups (uni/bi/tri malleolar) and nor-
mal individuals in all 8 sub-test groups and in
the summarizing scores (physical health
summary; PHS and mental health summary;
MHS) but no significant variations among
ankle fracture groups in all SF-36 sub-test
groups (Segal et al., 2014). This goes in har-
mony with our findings. In his systemic re-
view Black revealed significantly better re-
sults for many parameters including improved
early dorsiflexion, time to FWB, early come
back to work and briefer hospitalization (pa-
tient aged <60 y.) in the early WB group
(Black et al., 2013). This is in accord with our
results. Also, in line with our findings, Lat-
ham reported that no critical negative events
encountered that were attributed to the inter-
vention. One negative occurrence that might
be attributed to the interventional procedure is
mild to moderate pain. Pain is regarded as an
adverse event when it continued longer than
48 hours and when candidates had to adjust
their daily activities or have medicine. Twen-
ty-three patients in the intervention group ex-

perienced pain of mild to moderate severity.
Both groups had numerous health issues that
were irrelevant to interventions included in
the study, this is compatible with high level of
comorbid conditions in this community
(Latham et al., 2014). A study conducted by
Dehghan showed that no difference in return
to work (RTW). At 6 weeks postoperatively,
EWB subset had notably increased ROM of
ankle (41 against 29, with P < 0.0001);
OMAS (45 against 32, with P = 0.0007), and
SF-36 ratings on the objective (51 against 42,
with P = 0.008) and intellectual (66 against
54, with P = 0.0008) elements. However, no
differences were seen related to infections or
surgical site problems, and no failure of im-
plants or redisplacement were encountered.
The patients who started delayed WB got
more sessions of scheduled or executed sur-
gery for implant extraction as a result of plate
irritation (19% against 2%, with P = 0.005)
(Dehghan et al., 2016). This augments our
conclusion in the present study. Vioreanu re-
ported that the patients who started earlier
movement with a portable cast got improved
clinical score ratings (OMAS and American
Orthopedic Foot and Ankle Score; AOFAS)
at 9 and 12 weeks postoperatively, and re-
sumed work activity earlier (after 67 days)
compared with patients who started NWB in
the below - knee cast (after 95 days), with p
<0.05. No statistical difference is seen among
the two groups at 6 months regarding life
quality (SF-36 Survey). The early mobiliza-
tion cohort had postoperative infection rate of
10% (one superficial and two deep) (Vioreanu
etal., 2007).

CONCLUSION

This study revealed no significant difference
between WB rehabilitation and NWB one as
regard functional outcomes. Considering pa-
tient's comfort, early functional improve-
ment, and the low complication rate, early
postoperative WB and ROM exercises are
recommended in subjects with surgically
treated ankle fractures. However, both the
surgeon and the patient have to be alert of

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0license.
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the potential hazard of wound problems
linked to this method of treatment, so the
accelerated rehabilitation protocol should be
tailored to patient. Further studies on larger
sample size and large geographical scale are
suggested to emphasize our findings.
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with this manuscript.
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