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Abstract 
The srzldy coinpared the efictiveness o f  therapeutic exercise and electric stimtilation to 
increase the range o f  motion on Sciatic Newe Injection Injury (SNII). The pretest post-test 
design i+us ei?ip/ojied Sz~bjects were thirty SNIIpatients aged 3-8 years. They were randomly 
assigned to three treatment pt-oups: Therapeutic Exercise, Electrical Stimulation. and, 
Tlierapet~tic Exercise and Electrical Stilnulation. Rehabilitation was carried out in selected 
Physiothei-upy departments thi,ee times a weelcfor twelve weeks. Statistics ofmean, standard 
deviutioil and frequency of occurrence were used to describe the data. Inferential statistics of 
correlation t-test was analysis between pretest and post-test in. each grotp revealed that 
tizerupe~ttic exercises has a signiJicantly positive r f jc t  on the range of' motion in the aj'ect 
angle joint. Lastly, Analysis of Variance (ANOVA) used in analyzing the difference among the 
three grotps revealed the therapet~tic exercise war more eflective than electricalstimtilator in 
the inonagemerit of'SNII. But tlze effect was muitplied among grotp where the two modalities 
were combined. 

Keywords: Therapezitic, Sciatic nerve, Stirnulation, Physiotherapy, Rehabilitation 

IntPoduction 
Unsafe injection practices are estimated to have significant impact on patient 

morbidity and mortality. Unsafe injection practice results in millions of dollars in direct 
mechanical cost on an annual basis (WHO, 1999). 

Justification and site selection is critically important because the medication effect can 
be eihanced or diminished depending on the site of injection and complication like muscle 
conrracture and nerve injury are site dependent. Therefore, vaccines are advised not to be * 
adnlinistered in gluteal area even in children (Bergeson, Singer & Kaplan, 1982). 



However, lower-extremity nerve injuries are co&nollly seen in this part on the world, i 
? 

lesions involving the sciatic nerve comprised the largest, about 60% of thc injury is usually due 5 

* to injection. This is said to be the common injury mechanism affecting the sciatic nerve at the k - 
buttocks (Kline, Ibm, Madha, Haesh & Robert, 1998). Frequent presentations after injury 
include radicular pain andparaesthesia withmotor and sensory deficit. 

According to Natarajan (2005) the cornmoll complication that usually arises from this 
! 

condition and which can cause permanent disability in the patient if neglected is commonly 
referred to as foot drop, otherwise known as Injection Nerve Palsy. On examination the ! 

\ 
patient will be unable to dorsiflex the ankle which ci l l  reduce the range of motion (ROW and i 
will not be able to extend the toes due to paralysis ofthe foot extensors. The patient will alsobe 
unable to evert the foot due to paralysis of the peroneal muscles. There will be loss of sensation 
in the outer aspect of the leg and dorsuin of the foot. 

Pollock and Wilmore (1984) opined that the more active an individual is, the more 
flexible he is, however the activity must be performed through the full range of motion. 
I-Iainzat (1 998) argued that any ph:.sical exercise programme aimed at improving the muscular 
~tl-ength is invariably enhailcing thc neuromuscular aspect of the participant's system. 

i According to 1 . o ~ ~  and Keed, (19'!4) the motion may be limited by different tissues and from 
dirrerent causes; they argued that electrical stimulation of fibrous tissues are scarring. 

I J.i;;;ii;:ation ~f jol~lt inotior! due to shortening of soft tissues on one side of the joint can be 
treated by cyclical electrical sti: !xilation of ,  ~c nlusclr, that stretch the contract~~c. 

The interest of this research is to determine the zffect of exercise (EXS) and electrical 
nerve stit?ll!atlon (ENS) in the management of this condition. Likewise, whether exercise 

1 combi1;-ii ':!I electrical stirnulatioil of the muscles affected will improve the ranFe 0 1  motijil 
at the affectedpoini. ,'hercfp:.~, :I-:- ~ u d y  is interested to see ifENS with isolneu~c exercise i q  

as effective as, or more tr.>ctive that, is: . . .  :::ic exercise alone in increasing the range of 

inotion atthe anklejoint of childrenage 3 to I0 years. 

The followin= four null hypotheses were tested: 
1. There will be. no signiiicant difference between the pre-[tist and post-test ankle range 

of motion in injection nerve injury patient who received 12 weeks o .'resistant exercise 
treatment. 

2. There will no significant difference between the pre-test and post-test range of motion c 

of injection nerve injury patient who received l? weeks ofENS treahne:it. 



3.  Thwe ix~ii~ bc: no signific.int difference between the pre-tes .nd p--[-test ankle range 
of iuotion of injection nerve in;..i-y patiat &!lo received 12 weelcs of combined 

resistant exercise E. -.3 treatment. 
1. ..-i-d will be no signif'icallt difference between the pre-test and post-test ankle range 

ufinotioil in injection nervr injury patient in the three treatment grolps. 

L L r t i c . ~ p ~ ~ ~ c s  
Thirty part~cib,lnts were selected using pu~os ive  salnpling method in which sainple 

selection was based on incll~sion criteria. The criteria w,ei-e that patients had been diagnosed 
wit11 sciatic nerve ii~.jui-): seconc3Lb:j Lo l i~~c<' ion.  The participants were within ages 3 to 8years. 

Systcnintic I-andom sa~l~pling technique was au,?tedin which selection was at fixed interval to 
uroiip tlie 30 participants into the three treat]-i.entgro~,~s. 
0 

Instr-omcntation 
'l'l~e foLlowiup instrurneilts were used to collect data 

( a )  Physiotherapy case note: Illforination on age, sex, onset and L :ratio11 of condition for 

tlie participating individuals with SNI was recorded frum their c, -e .note or taken 

directly fro~li the parent or guardian 
(b) Goi~iometei-: Standardized goniometel- which consist of protractor, n fixed arm and a 

inovcable arm for talcing range of motion (flexibility) ill degree of angle tn ltnow the 

i-;~ngc of motion in the anlcle joint 
( c  ) A modified sphygmomanometer: A self inodified sphygil~oinanorneter consisting of 

an a17n cuff was used in quantifying the strength of the dorsiflexors and the 

pianta~flexors of the ankle joint. Modified sphyginomanometer has been shown as in 
instrument to ohiectively assess lnuscle strength by Helewal et al. (1 981) and Cheryl 

Criles (1 984) 
(d) Elec~l-ical nerve stimulator (Endn-nied 581 Enra-Nonius Box 810, 2600 AV DELFT 

Nctherlantls) 
(e) APlinthand 
( 1) 0.2-lkp sand bags a? resistance load 



Procedure 
The purpose of the study was duly explained to the participants parent or guardian after 

which informed consent form was given them to sign. 
1. Age, date ofonset and genderwas taken. 
2.  ~ h e ~ a r t i c i ~ a n t s  weremade to &nove socks, tight wears and sandals which can disturb 

the rate offlow ofblood or produce additional resistance. 
3. In supine position, the rangeof motion (flexibility) of the affected limb was taken with 

gravity eliminated 
4. In high sitting on the plinth 10 repetitions maximum is determined, alternative ankle 

flexion and extension with 0.2kg sand bag was attached to the anterior part of the foot. 
This is done for 15 minutes, number of repetition done were counted and recorded. 
Progressive resistant training programme was adopted. 

Table 1: Muscles used to localize sciatic nerve lesion 

F- 

%hparticipants were randomly assigned into three different treatment groups: 
Eaawsp 1: This consisted of 10 participants with sciatic nerve injury who were treated 

with exercise only. 
Gmmp 2: This consisted of 10 participants with sciatic nerve injury who were treated 

with ElectricalNerve Stimulator (ENS). 
Gmmp 3: This group is made of 10 participants in number and they were treated with 

both exercise and electrical nerve stimulator. 

The pre-test scores obtained from range of motion using goniometer for patients in the 
3 groups were recorded. The treatment lasted for 12 weeks after which the last measurement 

was taken as the post-test score. 



statistical Analyses 
The descriptive statistics of means value and standard deviation for all scores and 

demographic variable were determined. Correlated paired samples t-test was used to compare 
pre-test and post-test differences in each group. Analysis of variance (ANOVA) was used to 
compared differences among the three treatment groups. The level of significance was set at 

0.05 for eachhypothesis. 

Results 
The tables below showLthe frequency and percentage of the sex and physical 

characteristics of partic~pants in theifiree treatment groups. - 
'lhble2: Sex and Physical Characteristics ofparticipants in theThreeTreatment Groups 

Table 2 above shows the number of male and female participants assigned into each of 
the three groups; also the mean and standard deviationof the age and physical characteristics of ' 

all the participants. 

Table 3: Et'fect of Therapeutic Exercises on Ankle Range of Motion 

t-critical=2.262 
t-calculation > t-critical 

Pre-test 
Post-test 

Table 3 indicates that all the 10 participants completed the exercise treatment with 

mean pre-test ankle range of tnotion of 4.901nm and post-test of 28.301mn. The mean paired 
differences was 23.60 while calculated t-value of 5.09 is higher than the critical t-value of 2.62 
at P<0.05. The treatment impact was therefore found to be significant. 

Mean 
4.90 
28.30 

t-cal 

5.09 

SD 
5.53 
11.84 

r\T 

10 

Df 

9 

P 

0.0 



Olrrdipo, I. 0lnrlr.ie & Davis, 0 .  A6igue.i 

I'able 4: Effect of ElectricalNerve Stimulation on the AnkleRange of Motion 

t-critical= 2.262 
t-calculation > t-critical 

7- 

Pre-test 
Post-test 

In assessing the effect of electrical nerve stinlulation in the ankle range of illation, 

table 4 shows the mean pre-test value of :.OUmm and the post-test mean value of 15.99, tllc 
mean difference is 19.99 whilc calculated t-value of 3.21 i s  ?ligl::r ~Ilan the critical t-value of 
2.262 and significant  value of O.U1 is below thc alpha level set at 0.05 (P< .05), thei-eftlr~ 

there is a significant diffcrc;nce between pre-test and post-test anltle range of illation of 

injection nerve patients who received electrical nerve stiillulation treatnlcilt. 

Table 5: Effect of Combination of Therapeutic Exercises and ENS on Ankle Range of 

Mean 
1 .OO 
15.99 

t-critical=2.262 
t-calculation > t-cri tical 

SD 
3.16 
3.27 

Motion 

Table 5 shows the effect of conlbination GT therapeutic :.xercise and electrical 

stiinl~l- 'ion on anltle flexibility. 1 he pre-test mean value is 2.50mr11 while the post-test value is 
32.3rmn. the calculated t is 6.43 nlule the t-critical is 2.262. therefore, the effect of the 

combined treatment is significant at P.:0.05. 

N 

10 

SD 
2.50 

12.7 

Df 

9 

'Igble 6: Meau difference between pre-test and post-test Ankle Marly . motion 

t-cal 

3 21 

N 

10 

-. .- 

EXS 
ENS 

t-cal 

6.43 

SD 
1 betwceu Pre -test 

Group r Mean I SD 1 pretest inm 1 

Df 

9 

Mean 
posttest nun 

4.90 
1 .00 

P 

0 01 

EXS+ENs , 2.50 

5.53 
2.16 
6.24 i 32.30 12.74 . 29.80 

; 7:3.3il 
15.90 

& post-test nlm 
23.4 
11.9 

11.84 
14.29 

C 
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Efluacy q[Tize,-t~pi.utic E.xr.i-cisc u~zd Elcctricnl Siinlulatiuri ur1 Ai~gie  Riinge (ij 
Motio,~ q[Sciotic Ncwc Injection 1i!jrl1). 

Table 6 above shows the mean difference between pre test and post test of exercise (EXS) 
group to be23.4mm; forENSgroupitis 14.9 whileforEXStENSitis29.80. 

Table 7: Analysis of Differences in pre-test post-test changes in range motion (flexibility) 

in all the treatment groups 

Sum of Square Mean of ~ ~ u i n r a t i o  

Range of mution 

Df (numerator) = 2 
Df (denomintator) =27 
f-critical= 3.35 

Table 7 shows the analyses of the difference in pre-test - post-test changes in ankle 
flexibility ainong three treatment groups. The table reveals a calculated F-value of 4.5 1. This is 

sign~fic~::~ly at P<0.05 at degree of freedom of 2 numerator and 27 denominator, the f-critical 

is3.35. 

Discussion 
Tn this st.,,':. :; ivas c.scov~red &at exerci<c, T'JS and the combination of the 2 

n~odalities have significant positive effect n the range of motion (,flexibili.y). The treatment 

modalities einployed in this .:udy ~nclude therapeutic e x e ~ ~ i s e  in form of passive movement, 

massage, free act, i e  exercises and resisted exercises. The second treatment modalities i~ivolve 

electrical newe ~ti,~lulation and the third, colnbination of the two-tr-~tl!. mt prorzdure. i i i c  

result revealed a significant difference betwzen thepre-test and pust-test range of nlotion in all 

f :  2 irealinent groups. The pre-test post-test change: *:hen alialysed using con-elated san .let- 
test and analysis of variance (hNQVAj with alpha level set at 0.05 the four hypotheses wc-e 

rejected. Likewise the mean difference from the three groups as shown on table. 6 confirins 

these finding. This result is in line Bischoffand Rose (2030), who rcconnnc:.Jed both aerobic 

and strengthening exercise to reduce pain a d  function disability on range of motion or 
flexibility. Similarly, Cai-inick ( 1  996) alsn reco!,lmended that ele,-+rical nerve stimulating be 
us& as an adjunct to physical therapy to increase strengtl., range of motion (KOM) lnotor r 

control and coordinationand tot-ed,!ce tempt :arily sparstici I y. 

.4 Joiirtl;~l uf ILr De~r;lrte~esl of Heallli, I'hilsici~l Kduc;ilioic aad I~ecn!aliun 
.- 



Conclusion 
It was inferred from this study that the condition is more com111on in Inale tlinn felilale 

which confirmed the work done by Prichett and Porelnbski (2005). The study coilcludecl that 
injection nerve injury patients who were given any of these treatnlent (exercise: ENS or 
combination of the two modalities) will have improvement on joint flexibility. The implication 
of this study is that for management of sciatic nerve injury joint flexibility improvqpent will be 

w 
observed when treated with ENS but improve better where exercise is used. However, there 
will be a tremendous significant improvement if the two treatment modalities were combined. 
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