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Abstract
Following lower leg sprain, leftover indications are frequently clear, and proprioceptive preparing is a treatment
approach. Proof, be that as it may, is restricted and the ideal program must be recognized. To examine the aftereffects of
proprioceptive preparing programs and neuromuscular offsetting in people with intense low lower leg sprain. Members
were selected from a physiotherapy place for lower leg sprain recovery. In a pre-post treatment, 20 people were
haphazardly apportioned to a proprioceptive preparing and neuromuscular adjusting gathering .The gathering got
restoration meetings, inside 12-week time frame. Dorsiflexion scope of movement (ROM), torment, utilitarian and
equilibrium execution were evaluated at gauge, toward the finish of preparing and a month and a half in the wake of
preparing. Subsequent information were accommodated 20 people. 6 and12 weeks in the wake of preparing, factually
huge enhancements were found in dorsiflexion ROM and most useful execution measures. Huge enhancements were
found in VAS score ,AOFAS score and remaining shakiness at 6 and 12 weeks after restoration .early neuromuscular
balance&proprioception preparing are suggested in clinical practice for improving lower leg ROM and utilitarian

execution in people with sprain. Equilibrium programs are likewise suggested for help with discomfort.
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1. Introduction

Lower leg hyper-extends keep on being a pervasive
and exorbitant medical services issue with gauges
recommending that lower leg hyper-extends represent
7-10% of crisis office confirmations [1]. By different
appraisals, injury to the horizontal tendons of the lower
leg joint can represent around 1 of every 10,000
individuals per day [2].

For the most part, horizontal lower leg hyper-
extends are considerably more typical than
syndesmotic and average lower leg hyper-extends [3].
Paces of rate fluctuate across sexual orientation, race,
and age,black and white. Young adult females are
perceived as the populaces most in danger for lower
leg hyper-extends. Racially, dark patients and white
patients have demonstrated rate rates multiple times
more noteworthy than Hispanic patients [4]. By and
large, females have demonstrated to be at a higher
danger for lower leg sprain injury than guys, detailing
13.6 versus 6.94 lower leg sprain wounds per 1000
presentations [3].

Notwithstanding, there is some proof that proposes
that among patients 15-24 years, guys present with
higher paces of lower leg hyper-extends than females,
however among patients more seasoned than 30 years,
females have higher frequency rates than guys [4]
Ligaments are a basic auxiliary component in the lower
leg joints, giving dependability and control scope of
movement over every particular joint. The parallel
tendon complex of the lower leg is comprised of the
front talofibular tendon (ATFL), the calcaneofibular
tendon (CFL), and the back talofibular tendon (PTFL)
[1]. The average (deltoid) tendon complex of the lower
leg is comprised of the profound parts—the front
tibiotalar tendon (ATTL) and the back tibiotalar tendon
(PTTL)— and the shallow  segments—the
tibionavicular tendon (TNL), the tibiospring tendon

(TSL), and the tibiocalcaneal tendon (TCL) [6]
Direction and scopes of movement of the lower leg
joint are perplexing. The lower leg joint principally
moves in plantarflexion-dorsiflexion, with the
expansion of variable measures of reversal eversion
(and Kkidnapping adduction), taking into consideration
more mind boggling movements like supination and
pronation [5]. THe most widely recognized system of
injury to the parallel tendon complex is reversal of the
lower leg with the foot in plantarflexion [1]. Of the
parallel tendons, a tear of the foremost tibiofibular
tendon (ATFL) is generally normal, especially in
competitors, trailed by the calcaneofibular Ligament
(CFL) [7] Prompt and intensive assessment of the
lower leg is critical while surveying lower leg sprain
wounds. Actual assessment inside 4-5 days of horrible
injury gives the best analysis [1]. Indicative highlights
regularly incorporate growing, hematoma, nearby
agony on palpation, and a positive foremost entryway
test [1]. There are two principle clinical steadiness tests
utilized—these incorporate the front cabinet test, which
tests ATFL work, and the reversal tilt test, which tests
ATFL and CFL work [7]. Further appraisal may
incorporate radiographic imaging to avoid related
wounds [7]. Most of intense parallel lower leg tendon
wounds can be overseen without medical procedure,
most regularly secured by a semi-inflexible lower leg
support [8]. Supports have been appeared to decrease
danger of reinjury following a lower leg sprain [9]. At
first, nonsurgical treatment is utilized to treat mellow,
moderate, and extreme lower leg hyper-extends. RICE
(rest, ice, pressure, and height) treatment is usually
utilized as it is helpful in diminishing torment and
expanding in the initial 4-5 days following injury [1].
Past prompt treatment, immobilization (beneath knee
cast or removable boot) gives treatment of agony to 5-
10 days [1]. Careful treatment is suggested for extreme
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lower leg sprain wounds that don't resolve with the at
first moderate nonsurgical treatment techniques, The
objective of lower leg tendon fix or reproduction is to
reestablish delicate tissues to the anatomic condition
preceding their unsteadiness and trauma(10) Beyond
careful recreation and conventional nonsurgical
treatment, a couple of elective treatment strategies are
utilized yet adequacy in improving manifestations
remains ineffectively comprehended—these medicines
incorporate cold treatment, homeopathic balm, exercise
based recuperation, and ultrasound [2,11]. Also,
neuromuscular equilibrium preparing has demonstrated
to be a compelling protection treatment for patients
with past injuries [8].

2. Patients and methods

Twenty patients with acute ankle sprain will be
included in the study And will treated by early
neuromuscular balance&proprioception exercises from
June 2020 to October 2020.

Criteria of inclusion

e Acute low ankle sprain

e Grdae 1 or 2 ankle sprain

e No assciated injury excluded by x-ray on
(foot&ankle)

¢ No pathological orgin

Criteria of exclusion:
e Assciated injury
e Grade 3 ankle sprain
o Preipheral neuropathy
All the patients will be assesed at the time of
hospitalization and assessment will be done by:
e History of the mechanism of injury
¢ Clinical examination of ankle joint

Special tests to stress the lateral ligaments of the
ankle attempt to detect instability of the talus in
relation to the distal tibia and fibula. The anterior
drawer test assesses the integrity of the ATFL. With
the knee and ankle both positioned at 90 degrees, the
clinician uses one hand to stabilize the distal tibia
while using the other hand to grasp the heel posteriorly
and talus anteriorly and apply an anteriorly directed
force to translate the talus anteriorly in relation to the
tibia Fig (1). Increased laxity or translation as
perceived by the examiner compared to the
contralateral ankle constitutes a positive test.
Validation studies have found the anterior drawer test
has a sensitivity of 80% to 95% and a specificity of
74% to 84% for ligament rupture [12]. Sensitivity and
specificity of the anterior drawer test is optimized
when performed 4 to 5 d postinjury [13].

Fig(1) Anterior drawer test.

o Radiological evaluation of ankle joint by plain x-
ray to exclude assciated injury

Patient’s evaluation and initial management
Clinical evaluation was standardized for all patients
before physiotherapy,after 6 weeks of physiotherapy
and after 12 weeks of physiotherapy
The patients were evaluated by American
orthopedic foot and ankle society (AOFAS) score.
Results more than 90 points were graded as excellent,

points >80 were good, points >70 were fair and poor
for points < 70 points, Visual analogue scale (VAS) for
pain and also the patients were evaluated by residual
instability.

3. Result

The mean age of the patients in this group was 30
19 years. 14 patients were males and 6 were females. 8
patients were smokers.
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Table (1) General characteristics .

Age Mean 1SD 3049
Gender Female n(%) 14(70.0)
Male n(%) 6(30.0)
Smoking Yes n(%) 5(2 5.0)
Body weight Mean £SD 75110

B female
H male
Fig(2) General characteristics about gender.
Table (2) pre physiotherapy assesment.
Grade Typel n(%) 12(60.0)
Type2  n(%) 8(40.0)

Mechanism of 15/1/2/2
injury(inversion/eversion/from
landing/unkown)
VAS Median (range) 5(4-6)
AOFAS score Mean £SD 63 +9

70

60

50

40

30

20

10

O T T T 1
grade 1 grade2

Fig(3) grades of ankle sprain.
VAS = Visual Analogue Scale
AOFAS = American Orthopedic Foot and Ankle Society

Table (3) After 6 weeks of physiotherapy assesment.
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VAS Median (range) 3(2-4)
AOFAS Score Mean £SD 7416
Residual instability N (%) 8(40.0)
Table (4) After 12 weeks of physiotherapy assesment.
Vas Median (range) 1(0-2)
Aofas score Mean £SD 9015
Residual instability N (%) 2(10.0)
Table (5) Return to work.
Return to work by week Number of patient
2weeks 10
4weeks 4
6week 4
12week 2
12
10 ~
8 -
6 -
4 -
y I I I
O i T T T T 1
2weeks 4weeks 6weeks 12weeks

Fig (4) Return to work Complications.

We reported two patient with marked residual instability detected by anterior drawer test.we desided for them

surgical intervension by Brostrom and Gould operation.

Table (6) Comparing the demographic results of the selected studies to this study.

Bleakley et al 2010  Brison et al 2016 Hultman et al Vanrijnetal This study2020
2010 2007
Number of patient 50 253 33 49 20
Age 25.3(8.3) 31.1(13,7) 35(13.9) 37(11.9) 30 +9
Mean(SD)
Gendr
Male 15 107 16 21 6
Female 35 146 17 28 14
Weight 77.8(8.21)by kg 28.1(6.3)Bmi 72.3(8.3)kg 25.1(3.8)Bmi 7510
(kg,Bmi)
Grade G1 20
1 11 69 G2 23 12
2 39 184 G3 3 8
Unkown 3
Previous ankle 23 152 16
injury
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Regarding the number of patients the results of this
study were comparable to Hultman et al and Van Rijn
etal.

In this study there was no contralateral ankle sprain
nor other associated fractures which allow comparing
to the other side.

99

In this study the cases were started early perneal
tendon strengthening  and proprioceptive exercises
within week

In bleakley et al and van rjin et al were started
rehabilitation <1 week. In brison et was started <72h.

Table (7) Showing comparison between the time to start, mean follow up time.

Bleakley et al Brison et al Hultmanetal Vanrijnetal This study2020
2010 2016 2010 2007
Time to start <1 week <72h Acute period <1 week <1 week
Follow up 1w Im 6w 3m 6w
2w 3m 3m 12m 12w
3w 6m
4w
16w

In this study were followed up at 6 w an 12 week
after rehabilitation exercises.

In this study we followed our patients clinically
with the AOFAS foot score, visual analogue of pain
(VAS) score, range of motion and the time needed for
return to daily activities. Complications were followed
up and sorted as re injury and residual instability.

In this study the mean AOFAS score was 63+9
before beginning of physiotherapy ,74+6 at 6 w of
physiotherapy and 90+5 after 12 w of physiotherapy.

Different scores were used for outcome measures
assessment as karlsson score | beakley et al abd FAOS
score in hultman et al and brison et al .

Mean (SD)karlsson score (0_100) in blealey et al
was at baseline 45(21.8),90.4(5.1) at 4 weeks and at 16
week was 97.3(4,89).

Two studies (hultman et al,brison et al) used the
Foot and

100

Ankle Outcome Score, which is a questionnaire
consisting of 5 subscales: pain, symptoms, activities of
daily living, sport/recreation, and quality of life, with a
maximum score of 100. Brison9 observed no
statistically significant differences between groups;
although there were trends toward higher overall
function in favor of the exercise-based rehabilitation
group at 3 months (MD, 7.7 points from a 100-point
scale; 95% ClI, 6.8 to 22.3), this was reversed in favor
of the control group at 6-month follow-up (MD, 8.5;
95% ClI, 6.6 to 23.5). Although Hultman et al16 did not
provide sufficient data to calculate effect size, they
reported significantly higher scores in the exercise-
based rehabilitation group compared with the usual
care control group at 3 months across all Foot and
Ankle Outcome Score subscales (P<.05), aside from
quality of life. In hultman et al , we reported FAOS as
this chart

30

60

40

20

Pain Symptom ADI Sport/Rec QOI
~&— Intervention group 6 weeks Control group 6 weeks
—&— Intervention group 3 months Control group 3 months

Fig (5) Foot and Ankle Outcome Score (FAQS), medians are reported.

Hultman et al In this study pain was assessed by VAS score which range in pre physiotherapy (4-6),(3-4)at 6 week
of rehabilitation and (0-2) at 12 week of rehabilitation. In bleakley et al , pain was assessed at rest and activity

Benha Journal Of Applied Sciences, Vol.(5) Issue(8) Part (1) (2020)



100 Results of Treatment of Acute Low Ankle Sprain by Early Neuromuscular

Table (8) pain assessment in bleakley et al(20).

Pain at rest (0-100)

Pain at activity(0-100)

Baseline 22.7(22.87) 57.5(25.11)
1w 6.2(7.85) 28.9(23.5)
2w 20.1(20.1)
3w 12.3(15.4)
4w 1.9(6.44) 9.5(15.4)

In hultman et al vas was assessed by this chart as described.

Self-reported satisfaction and physical activity ability

100 —§
80 — T

S0 —

40 —

- Intervention group

= Control group

i

T g |
Satisfaction

Satisfaction
6 weeks 3 months

T » 1

Physical activity Physical activity
ability 6 weeks ability 3 months

Fig (6) Self-reported satisfaction and self-reported physical activity ability — differences between
groups. The number zero is described as “completely satisfi ed/normal, no limitation”.

In this study there was residual instability detected at 6w about 40% of patient and 10%of patient at 12 weeks,re
injyry was reported in 2 patient and were desided for them surgical intervension .

Table (9) Comparison between complication rate in the chosen studies and this study.

Bleakley etal  Brison et al
2010 2016

Hultman et al 2010  Vanrijn et

This study2020
al 2007

Residual instability

Re injury 2 patient At im
7.5%

3m 6w 40%
45% 12 2%

1 patient3% At3m 2 patient

was23%
Atl2m
Was29%

The strengths of this study include the use of the
same pre physiotherapy evaluation, proprioceptive
exercises and neuromuscular balance for all patients.
All patients were done for them physiotherapy upon in
the same center. Another point of strength is exclusion
of contralateral sprain to allow comparison with the
other side and exclusion of ipsilateral foot and ankle
injuries which renders the results related only to the
acute low ankle sprain not affected by other injuries.

The weaknesses of this study are the limited
number of patients included in the study and the
limited follow up time.

3.1 Statistical methods

Data management and statistical analysis were done
using SPSS vs.25. (IBM, Armonk, New York, United
States). Numerical data were summarized as means and
standard deviations or medians and ranges. Categorical
data were summarized as numbers and percentages.
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4. Discussion

Lower leg sprain is the most well-known games
injury, transcendently (85-90%) influencing the
sidelong tendons of the lower leg [14]. Regarding this,
sport medication clinicians  regularly  observe
competitors who have continued a lower leg injury.
Proprioception of lower leg is fundamental to the
equilibrium of the human body during useful exercises,
for example, position standing and strolling. It has been
demonstrated that subjects with lower leg sprain show
a lessening in postural strength, debilitation of
proprioception and fringe muscle capacity of the lower
leg regarding solid subjects. Numerous past explores
examined the remaining impacts of the lower leg sprain
and discovered shortages in the feeling of the situation
of the joint (proprioception), shortfall in strong quality,
deficiency at the hour of initiation of the peroneal
muscles [15], balance deficiencies [16], and a lessening
in the plentifulness of developments of dorsiflexion
[17]. It appears to be that shortages of the
proprioceptive framework are the fundamental driver
of muscle shortcoming and postural precariousness
after the lower leg sprain [18]. A time of 6 to 12 weeks
of restoration is adequate to accomplish the targets of
recovery achievement [19].

In this investigation proprioceptive activities and
neuromuscular adjusting practices was accomplished
for 20 patients with a charming low lower leg sprain (
grade 1&2) after clinical and radiological appraisal

The consequences of this investigation were
contrasted and the investigation of (Bleakly et al
[20],Brison et al [21], Hultman et al [22] and Van rjin
et al [23] ,This examinations were given two kinds of
patient, some were treated by rice and other were
treated by restoration practices , in this examination
were contrasted and tolerant accomplished for them
recovery works out.

In this examination 20 patients were incorporated
with intense low lower leg sprain and the
administration was finished by early proprioceptive
activities and neuromuscular equilibrium practices was
begun inside multi week of injury .

The mean age of the patients in study was 30 %9
years. 14 patients were guys and 6 were females.
Spatients were smokers.

In this table we think about the segment
information in the picked concentrates with the
segment information in this examination.

5. Conclusion

Accordingly, our outcomes show the significance
of preparing proprioceptive recovery of the lower leg
injury. These activities can adequately settle an
insecure lower leg and break the endless loop of
intermittent injuries and in this way.
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