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| Abstract |

Purpose: Patients with tibial fractures can have functional problems with balance and gait, as well as lower extremity muscle
weakness. This case report aimed to describe the effect of hip joint strengthening exercises using proprioceptive neuromuscular
facilitation (PNF) on balance and gait and lower limb function in a patient with tibia fracture.

Methods: One patient diagnosed with tibial fracture was treated for seven weeks with the basic procedure, pattern, and technique
of PNF for a hip joint strengthening exercise.

Results: The results of pre- and post-intervention treatment showed improvements in physical function and structure in the
clinical tests, including the manual strength test; the modified Ashworth scale; sensory evaluation; balance, sit-to-stand, and gait
performance; and evaluation of lower limb function.

Conclusion: Based on the results of this study, it is suggested that the use of theory-based proprioceptive neuromuscular
stimulation for hip joint strengthening exercises positively affects patients' functional improvement in tibial fracture patients, and
this may be used as a therapeutic exercise method for those with orthopedic problems in the lower extremities.

One limitation of this study was that it was performed on only one tibia fracture patient, which makes it difficult to extend the
treatment effects to all patients with this condition.
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ICF Framework

Health problem
+
! ¥ }

Body Function gy,  Activities <@ Participation

and Structure

é
'“_4- Increasing muscle &

# tone of hip flexor He want to stand

and walk alone
safely and quickly

extension She wants to

Weakness of hip Balance problem travel alone
extensor and
abductor
Genu Valgum
Support )
systems: Environmental Personal Female
facilitators  factors factors 32year
Fig. 1. ICF framework.
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Table 2. Intervention for 7 weeks
.. . .. Technique
Position Pattern/Changing position Goal

(Repeated/Set Time)

1~2 week

Hip flexion, adduction, external
rotation with knee extension
Hip extension, abduction, internal
rotation with knee extension

Pelvic anterior elevation
Pelvic posterior depression

Pelvic anterior elevation
posterior depression
(move slowly backward)

2~7 week

Sit to standing
(pelvic anterior elevation
posterior depression)

Move weight from side to side with
pelvic posterior tilting
Forward Step

One leg standing
(pelvic anterior elevation
posterior depression

CR
(5 repeated,
3 set, 5 min)
CI
(10 repeated,
3 set, 5 min)

CI
(10 repeated,
3 set, 5 min)
SR
(10 repeated,
3 set, 5 min)

SR
(10 repeated,
3 set, 5 min)
CI
(10 repeated,
3 set, 5 min)

CI
(10 repeated,
3 set, 10 min)

CI

(10 repeated, 3set,

10 min)

CI
(5 repeated,
4 set, 10 min)

To increase of the hip
extension
To increase the strength of
the hip abductor and extensor

To increase the strength of
the hip abductor and extensor
For stability of trunk

To increase the strength of
the hip abductor and extensor

To increase the strength of
the hip extensor

To promote the stance phase
(hip abductor)

To stability of hip abductor
To increase gait ability

CR: contract relax, CI: combination of isotonic, SR: stabilizing reversals
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Table 3. Changes of lower extremity (examination) before and after intervention

Lower extremity

Right lower extremity

(clinical test) Before-intervention

After 1 week-intervention

After 7 week-intervention

Hip extensor (MMT) 3 3+ 4
Hip abductor (MMT) 3 3+ 4
Rt. lower extremity (LT) 2 1 1
Rt. lower extremity (P) 2 1 1
Hip extension (ROM) 0 20 20
Ankle dorsiflexion (ROM) -30 -20 -20

MMT: manual muscle testing, LT: light touch, P: proprioception, ROM: range of motion
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2) 779 7K(sensory assessment)2] W3}
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3) #7151 Q(range of motion)
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20

mkhl

10meter  Timed up Lower
walktest and go test  Extr eml(y

—

Scale

Fig. 2. Before-intervention, after- 1 week, after-7 week
of Berg balance scale, 5 time sit to stand, 10 meter
walk test, timed up and go test, lower extremity
functional scale.
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H dojx|7] HAKS time sit to standing test)o]]
ohat )i A3k cheat BekTable 5). bl ¥ Aol
A7] AAIAE 4 A 17.09%004 15 = 12.19%,
77 2 11222 Aol fanEo] 7154 L=l 7t
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3) doju} Hoj7t7] HAKtimed up and go test)2]
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FA A} 3] dojut Aoj7}r] 3 ANtimed up and
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YEw7F S7HE A & 7 AekFig 2).
4. CI2|7|sA =2l Halower extremity functional

scale)®| H|w

27 A3} 2] Te)7l 5 HE o] Wslower extremity

Table 4. Changes of Berg balance scale before and after intervention

Task

Before-intervention

After 1 week-intervention After 7 week-intervention

Sitting to standing 3
Standing unsupported

Sitting unsupported

Standing to sitting

Transfers

Standing with eyes closed

Standing with feet together

Reaching forward with outstretched arm
Retrieving object from floor

Turning to look behind

Turning 360 degrees

Placing alternate foot on stool

N D W W W W NN R W R B

Standing with one foot in front

Standing on one foot 1

4 4

B L I
R S R T T~ R N

BBS total 39/56

53/56 55/56
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Table 5. Changes of 5 time sit to stand test and 10 meter walk test, timed up and go test before and after intervention

. . After 1 week-intervention After 7 week-intervention
Task Before-intervention . .
(% improvement) (% improvement)
5 time sit to stand test (S) 17.09 12.19(28.67%) 11.72(3.85%)
10 meter walk test (S) 20.60 9.57(53.54%) 6.97(27.16%)
Timed up and go test (S) 26.97 15.66(41.93%) 11.03(29.56%)

S: second

Table 6. Changes of lower extremity functional scale before and after intervention

Activities Before-intervention After 1 week-intervention After 7 week-intervention

Any of your usual work, housework or

. 0 1 2

school activities
Your usual hobbies, recreational or 0 | )
sporting activities
Getting into or out of the bath 1 2 3
Walking between rooms 1 3 4
Putting on your shoes or socks 1 2 3
Squatting 0 1 2
Lifting an object, like a bag of groceries

0 1 2
from the floor
Performing light activities around your

0 2 3
home
Performing heavy activities

0 1 2
around your home
Getting into or out of a car 2 3
Walking 2 blocks 2 3 4
Walking a mile 1 2
Going up or down 10 stairs 5 3 4
(about 1 flight of stairs)
Standing for 1 hour 1 3
Sitting for 1 hour 4 4 4
Running on even ground 0 0 1
Running on uneven ground 0 0 0
Making sharp turns while running fast 0 0 0
Hopping 0 0 1
Rolling over in bed 3 4 4

LEFS total 18/80 36/80 50/80

functional scale)o] 2t W]l A= Tt L th(Table 36, 7% & 5002 vVl H =t S FE &
6). )7l s A=) S FA A 184 15 & =7F SAeFig. 2).
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