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Summary 
T h e s t u d y set o u t to i n v e s t i g a t e the t h e r a p e u t i c e f f e c t of 
T r a n s c u t a n e o u s E l c c t n c a l N e r v e S t imula t ion ( T E N S ) in the 
alleviation o f pa in a n d p o s t - I M F tr ismus, in pat ients undergoing 
jaw cxcrciscs to has ten m o u t h open ing a f te r being treated for 
f racturcs o f the m a n d i b l e . T w o g r o u p s of pat ients , with 10 
patients in each g roup , w e r e used for the study. T h e groups w e r e 
the exper imenta l and the cont ro l g roups . They were all treated 
for mandibular f rac turcs , and had their j a w s immobil ized for 6 
w e e k s , i m m e d i a t e l y a f t e r w h i c h they w e r e s ta r ted on j a w 
exercises . T h e Intcr-incisal d i s t ances and number of acceptable 
w o o d e n spatulae that the j a w s cou ld a c c o m m o d a t e were noted 
and recorded . The exper imenta l g r o u p w a s then placed on the 
T E N S therapy for 20 minutes , a f t e r which the new intcr-incisal 
d is tances and the number o f accep tab le wooden spatulae were 
recorded. T h e control g roup had n o T E N S therapy; the patients 
only wai ted for 2 0 minutes wi thou t any st imulat ion, before the 
n e w intcr-incisal dis tances and the number of acceptable wooden 
spa tu lae w e r e m e a s u r e d and recorded. It was observed that the 
in tc r - inc isa l d i s t a n c e and the n u m b e r of accep tab le w o o d e n 
spa tu lae s ign i f i can t ly increased in patients in the exper imenta l 
g r o u p c o m p a r e d to the control group.l t was concluded that T E N S 
cou ld be u se fu l in re l iev ing the pain assoc ia ted wi th forced 
m o u t h - o p e n i n g exe rc i s e s a i m e d at o v e r c o m i n g t r i smus caused 
b y m u s c l e s p a s m , w h i c h i s a s s o c i a t e d w i t h p r o l o n g e d 
immobi l iza t ion of t h e j a w s for the t rea tment o f facial f racturcs . 
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R e s u m e 
Ceite e tude invest iguai t Fc f f ec t thcrapcut iquc d e la s t imulat ion 
e lec t r iquc du ncrf t r a n s m u s c u l a i r e ( S E N T ) pour I 'a l leviat ion des 
dou lcurs ei p o s t - I M F t r i smus , aux pat ients suivant Fexerc ice 
des musc le s des j o u x p o u r prccipi tcr Fouvc r tu rc de la bouchc 
apres avoir traitc les f ractures mandibula i rc . Deux g roupes de 10 
pat ients etaient rccru i tcs et sub-d iv isc en g roupc e x p e r i m e n t a l 
ct et un g roupe de conr t ro le . lis etaient tous traites pour des 
f ract iures mandibu la i rc et avaient leurs j oux immobi l i secs pour 6 
s e i n a i n e s I m m c d i a t c m c n t a p r e s Icque l l is c o m m c n c a i c n t 
1 "excrcice d e s m u c l e s des j o u x . Les d is tances intcr-incisale ct le 
n o m b r c de spa tu lc en bo i s acceptab le que les j o u x pouvaicnt 
a c c o m m o d c r e t a i en t d e t e r m i n e s en c n r c g i s t r e s . Lc g r o u p e 
exper imental ctait ensui te p lace a la s t i m u l a t i o n e lec t r iquc pour 
20 minutes , suivit de r e n r e g i s t r e m e n t des nouvel lcs d is tances 
mter-incisales ct le n o m b r c de spatule . Le g roupc de controle qui 
ne subit aucune s t imulat ion e lec t r iquc et etaient tous observes 
pour 20 minutes et les d is tances intcr- incisales ct le nombrc dc 
spatule mcsurcs ct cnrcgis t res . II ctait observe que la d is tance 
in t e r c i s a l e el le n o m b r c d c s p a t u l e en b o i s a u g m c n t a i c n t 
cignificativcmcnt aux patients ayant suivit la stimulation electriquc 
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compare au groupc dc controle. II ctait done conclu que lc S E N T 
pourrait ctre utilise pour amcliorcr lc spasmc des musclcs assocics 
avee ( ' immobilisation prolong6c des joux pour lc traitcment des 
fracturcs facialc. 

I n t r o d u c t i o n 
The management of facial bone fracturcs constitutes a significant 
portion of the workload of the Oral and Maxillofacial surgeon. 
The mandible has been reported as the most frequently involved 
part of facial skeleton in fracturcs [1,2,3]. The high vulnerability 
of the mandible to traumatic fracturcs has been ascribcd to its 
prominence on the face, as well as its fragility as a result of the 
presence of many areas of natural weakness on it. These include 
the symphysis , the canine region, the angles, areas of impacted 
teeth and the ncck of the condyle [4]. 

The general principles of treatment of these maxillofacial 
fracturcs include: "first aid," to keep the patient alive, "reduction" 
of the f r a c t u r e , f ixa t ion , immob i l i z a t i on of the j a w s and 
restoration of function [4,5]. 

"Reduct ion" involves the replacement of the fractured 
f ragments into their correct anatomic relationship; it could be 
" o p e n " or "closed". Fixation refers to methods used to maintain 
the fracture in the rcduccd anatomic position. "Immobil izat ion" 
involves tying up the mandible and maxilla to prevent movement 
of the temporomandibular joint and hence movements across 
the f r ac tu re l ine, so a s to a l low the f rac tu re to hea l . T h e 
immobilization of j aw fracturcs is usually for a period of 6 weeks. 
This period may be shortened for fit young patients, or prolonged 
when the process is complicated by factors such as delay in 
initiating treatment or infection. [5] 

Fixing the teeth of the lower j a w in normal centric 
occlusion against the upper dentition is usually used in treating 
a fractured mandible. This fixation of the j a w s is referred to as 
Intermaxillary Fixation (IMF); and methods for achieving it 
include eyelet wiring, dental splint, arch bars and gunning splints. 

The final stage in the general principle of treatment of 
maxillofacial fracturcs is "restoration of function." which includes 
m e a s u r e s such a s phys io the rapy , to cxc rc i sc m u s c l e , and 
prostheses, to treat loss of teeth. The prolonged immobilization 
of the j a w s frequently leads to muscle spasm, thereby resulting 
in tr ismus when the IMF is eventually removed. The dental 
surgeon is thereby faced with the task of helping the patient to 
regain his or her normal degree of mouth opening. 

The methods usually adopted to improve the degree of 
m o u t h o p e n i n g i n v o l v e j a w e x e r c i s e s . T h e s e a r c o f t e n 
accompl ished with the use of wooden spatulae, Fcrgusson 's 
mouth-gag and conical wooden screw. The exercises often cause 
severe pain in some patients, thereby prolonging the period of 
trismus. 

Electrical stimulation in form of Transcutaneous Electrical 
Nerve S t imula t ion ( T E N S ) is f r equen t ly used by Physical 
Therapists as an adjunct pain management tcchniquc. Several 
studies have been earned out to investigate the efficacy of T E N S 
in pain modulation. Results from such studies have demonstrated 
various levels o f s u c c c s s in the use of T E N S [6,7.8]. Clinicians 
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Tabic I: Rccords on experimental study group 

Pre-TENS Post-TENS Increase in Pre-TENS Pos t -TENS Increase in 
inter-incisal inter-incisal inter-incisal No. of No. of No. of 
distance (cm) distance (cm) distance (cm) wooden w o o d e n wooden 

X, X, x i " x . spatulac spatulac spatulac 
N. N ; N,-N, 

1.3 1.8 0.5 10 14 4 
1.5 1.9 0.4 10 13 3 
1.5 2.0 0.5 10 14 4 
1.5 2.1 0.6 9 14 5 
2.6 3.1 0.5 14 18 4 
1.3 1.7 0.4 6 10 4 
3.8 4.3 0.5 12 16 4 
3.0 3.7 0.7 13 18 5 
3.2 3.4 0.2 14 16 2 
2.6 3.0 0.4 14 16 2 
Sum 22.3 27 4.7 112 149 37 
Mean 2.23 2.7 0.47 11.2 14.9 3.7 
S D 0.92 0.92 0.13 2.66 2.42 1.06 

S D is SlanJanI Deviation 

Table 2: Records on control group 

Initial inter-incisal Inter-incisal Increase in inter- Initial No. of No . of w o o d e n Increase in No. of 
distance (cm) distance (cm) incisal distance wooden spatulac a f te r wooden spatulac 

c , after 20 mins (cm) spatulac 20 m i n s W , - W , 
C, C -C w , W , 

2.7 2.8 0.10 13 14 1 
3.2 3.2 0.00 15 15 0 
1.5 1.5 0.00 8 8 0 
1.7 1.8 0.10 10 1 1 1 
2 . 5 2.5 0 .00 12 12 0 
1.8 1.8 0.00 9 9 0 
1.4 1.4 0.00 7 7 0 
1.4 1.5 0.10 8 9 1 
1.6 1.6 0 .00 10 10 0 
1.9 1.9 0 .00 11 11 0 

Sum 19.7 20 0 .30 103 106 3 
Mean 1.97 2.0 0 .03 10.3 10.6 0.3 
S.D. 0 .62 0.62 0 .05 2.50 2.55 0.48 

S D. is Standard Deviation 

have therefore been using this technique to modula te pain on the 
back, during childbirth and in dental procedures . 

This study therefore, set out to investigate the therapeutic 
effect of T E N S in the alleviation of pain and pos t - IMF t r i smus 
in patients undergoing j a w exercises to hasten post I M F mouth-
opening; af ter being treated for f ractures of the mandib le at the 
Maxillofacial Unit of the Obafcmi Avvolowo Universi ty Teaching 
Hospitals Complex (OAUTMC), Ile-Ife, Niger ia . 

Pa t i en t s a n d m e t h o d s 
The study consisted of two groups of patients, with 10 in each 
group. The groups were the experimental and the control groups. 
The experimental group comprised 6 males and 4 f ema les with 
ages ranging from 25 - 52 years. T h e control g roup also consisted 

of 10 pat ients (9 ma le s and I females with ages ranging f rom 22 
- 6 0 years) . All pa t ients w e r e involved in road traffic accidents 
(RTAs) and had f rac tures of mandible, which were unilateral in 
all cases and could be c lass i f ied as being simple. The severity of 
the f rac tures could be ad judged as being similar. The patients 
were r andomly selected into the groups and their consent sought 
be fore the study. 

All the pat ients w e r e treated at the Maxillofacial Unit, 
O A U T H C I lc- l fc . T h e pr inciples of treatment had included: 
" r educ t ion" of the fracture , fixation and immobilization of the 
j a w s and restorat ion of function. The j a w s were immobilized for 
6 weeks , and as a result of the ensuing trismus, j aw exercises 
wi th w o o d e n spatulac were started immediately after IMFs were 
removed . T h e w o o d e n spatulac were of uniform thickness. 
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The spatulac were placed between the occlusal surfaces 
of the molars on the side of the j a w away f rom the healing fracture. 
The spatulac were gradual ly admi t ted until the patient could no 
longer admit any m o r e spa tu lac because of pain. The spatulac 
were then counted , and the n u m b e r recorded (N, and C I for the 
exper imenta l and the control g r o u p s respectively). The range of 
m o u t h - o p e n i n g ( i n t e r - i n c i s a l d i s t a n c e in ccn t imc tc r s ) w a s 
determined by measur ing the d is tance between the edges of intact 
maxil lary and mand ibu l a r inc isors us ing a pair of dividers which 
was them m e a s u r e d out o n a ruler, and recorded as (X,. and W l 
for the e x p e r i m e n t a l a n d con t ro l g r o u p s respect ive ly) . T h e 
spatulae were r emoved , and the pat ients in the experimental group 
were subjected to the T E N S the rapy us ing the T E N S machine. 

For the T E N S therapy , the skin on the masscttcr muscle 
of the patient, usua l ly on the f rac tu re s ide w a s properly clcanscd 
with methylated spirit a n d dr ied. C o n d u c t i n g gel was spread on 
the surfaces of the t w o e l ec t rodes ( R o u n d size 3cm). The positive 
electrode was placed on the pa in fu l massct tcr whilst the negative 
electrode was p laced on the z y g o m a t i c prominence , which acted 
as the reference. P u l s e w i d t h o f 100 microscconds and pulse 
rate of 50Hz w a s used fo r the pat ients . T h e ampli tude of T E N S 
was raised acco rd ing to the to ic rancc level of each subject (but 
with no visible m u s c l e con t rac t ion) . Each treatment lasted for 
20 minutes. 

Immed ia t e ly a f t e r the T E N S therapy, the j a w cxercisc 
with w o o d e n spa tu lac , w a s repea ted . T h e max imum number of 
wooden spa tu lae that the pat ient could tolerate was noted (N,) , 
and the n e w inter- incisa l d i s t ance ( X , ) was measured. Table I 
shows the da ta for the expe r imen ta l group. 

Pa t ients in the cont ro l g r o u p w e r e then al lowed to rest 
for 20 minu te s wi thou t a n y s t imula t ion . T h e j a w cxcrcisc was 
then repeated. T h e n u m b e r o f w o o d e n spatu lac (C , ) that the 
mouth could to lera te and the inter-incisal d is tance ( W , ) were 
noted and recorded (Table 2) the data obtained were then analyzed. 

Resul ts 
From the expe r imen ta l g roup , the m e a n P r e - T E N S inter-incisal 
distance ( m X ( ) w a s 2 . 2 3 ± 0 . 9 2 c m . T h e mean Pos t -TENS intcr-
mcisal d is tance ( m X J increased to 2 .7±0 .92cm. 

T h e m e a n P r e - T E N S n u m b e r o f w o o d e n spatulae ( m N ( ) 
w as I 1 .2^2.66, w h i l e the m e a n s P o s t - T E N S number of wooden 
spatulae w a s 14 .9^2 .42 (Table I). 

For the c o n t r o l g r o u p , t h e m e a n initial inter- incisal 
distance (m C , ) w a s 1 .97+0 .61cm. A f t e r 20 minutes the new-
mean inter-incisal d i s t ance ( m C , ) w a s 2.0—0.62cm. The mean 
initial number of w o o d e n spa tu lac ( m W ( ) w a s !0 .3±2.49. Af te r 
20 minutes , the n e w m e a n n u m b e r of wooden spatulac ( m W , ) 
was 10 .6 -2 .55 (Tabic 2). 

A test on the equa l i ty o f va r i ance of proport ional growth 
for the exper imen ta l g r o u p and the control g roup was carried 
out. The appropr ia te statistics w a s the Variance ratio (F) statistics. 
The d i f fe rence in inter-incisal dis tance was statistically significant 
(F— 7.66. P< 0 .05) . T h e d i f f e r e n c e in the number of wooden 
spatulac. f r om Tables 2 and I w a s a lso s ignif icant (F= 4.81, 
P<0 05) T h e s e Findings imply that the application of T E N S 
induced statistically s ignif icant increases in both the inter-incisal 
dis tance and the n u m b e r of w o o d e n spatulae compared to the 
control g r o u p in w h i c h T E N S w a s not appl ied . This is not 
surprising, as 7 of the proport ional increases for inter-incisal 
distance and the n u m b e r of w o o d e n spatulae are zero for the 
control g roup , w h i l e there is m o r e spread for the experimental 
group. 

Discuss ion 
This study reveals that T E N S is effect ive in relieving the pain 
associated with forced mouth opening in t r i smus fo l lowing 
prolonged intermaxillary fixation of the j a w s in the management 
of fractured mandibles. Restoring a normal degree of mouth 
opening for the patient following the removal of IMF could be a 
herculean task for both the dental surgeon and the patient, as a 
result of the ensuing pain. 

Using the T E N S machine, the T E N S therapy or st imulation 
was performed for 20 minutes on the skin on the masscttcr musclc 
of the pat ients usually on the fracture side. All the pat ients 
involved in the present study benefited from the T E N S therapy. 
They all had an improvement in the degree of mouth-opening 
after T E N S therapy; indeed, there was an average of 0.47cm 
increase in the inter-incisal distance in the experimental patients 
(Table 1) while the average increase was only 0.03cm in the 
control group (Table 2 )The variance was statistically significant 
(F = 7.66). 

Also for the experimental group, the average increase in 
the number of acceptable wooden spatulac after the T E N S therapy 
was 3.7 spatulac (Tabic 1). Whereas for the control group, the 
increase w a s 0.3 spatula (Table 2). The var iance w a s a lso 
statistically significant (F = 4.81). 

This result supports the finding of Gunn [9] who achieved 
good pain relief secondary to acute lumbosacral sprain in 86% 
of his patients after TENS therapy. The present study also supports 
the finding of Strassburg et at. [10] that 29 of their 30 patients 
underwent tooth extraction without additional anesthesia when 
T E N S was applied over the trigeminal nerve at its exit through 
the mandible. 

The mechanism by which TENS reduces pain in humans 
has not been fully established [7]. However, possible explanation 
of how T E N S relieves pain can be attributed to its inhibitory 
e f fec t on gclat inosa intcrncuron by c los ing the ga te to the 
t ransmiss ion of nociceptive information [11]. Bclangcr [7] 
postulated that T E N S analgesic effect was partially modulated 
by the endogenous opiate - related pain modulating system in 
the brain. 

This study therefore shows that TENS therapy could be 
very useful in relieving the pain associated with a forced mouth-
opening aimed at overcoming trismus caused by muscle spasm 
which was associated with a prolonged IMF of the j a w s in the 
management of fractured mandible. T E N S relieved the pain on 
the masticatory muscle, thereby allowing for an increase in the 
degree of mouth opening. 

Refe rences 
1. P rokopD.andBock le rH . i l. Morbidity analysis of 1484 

facial bone fractures between 1968 a n d l 9 S 7 (Morbidi-
tat sanalysc von 1484 Gesichtknochcn - Frakturcn des 
Zcitraumcs von 1968 bis 1987). Dtsch Z Mund Kicfer 
Gcsichtschir 1990; 14(4): 287-292. 

2. Koumoura F., Konsolaki E. and Zachariades N. Work 
related injuries in maxillofacial region (Traumatism©: 
tcs gnathoprosopikes periochcs kata ta ergatika 
atychcmata). Hell period stomal Gnathoprosopike Chcir 
1990; 5(3); 109-1 11. 

3. Adckeye E.O. The Pattern of fractures of the facial 
skeleton in Kaduna, Nigeria. Oral Surg. 1980; 6: 491-
495. 

4. Cawson R.A. Fractures of the j aw and facial skeleton in 
Essential of Dental Suigcry and Pathology. 4th Edition 
Churchill Livingstone. New York 1986; 207-229. 



394 OO Fagtule ami TO Obilade 

5. Rood J.P. and Sowray J.H. Maxillofacial injuries in: 
Rowc A.H.R., Alexander A.G. and John R.B (Eds.) A 
comprehensive guide to clinical Dentistry. Class 
Publishing, London 1989; 1223-1244. 

6. Linzcr M. and Long D.M Transcutaneous neural 
stimulation for relief of pain. IEEE Trans Biomedical 
Engineering. 1976; 23: 341-345. 

7. Bclangcr, A.Y. Physiological evidence for an Endo-
genous opiate -relate pain modulating system and its 
relevance to TENS: A review of literature. Physiotherapy, 
Canada, 1985; 37: 1080-1084. 

8. Balogun J.A. Pain complaint and Muscle soreness 

associated with high voltage electrical stimulation Ef-
fect on Ramp time. Perceptual and Motor skills 1986, 
62: 799-810. 
9. Gunn C.C. Review of 100 patients with "Low Back 

sprain" Treated by surface electrode stimulation of 
acupuncture points Amen J. Acupuncture 1975, 3: 224-
232. 

10. Strassbury H.M, Kranick J V. and Thoden V. Influence 
of Transcutaneous nerve stimulation TENS on acutc pain. 
J. Neurol 1977; 217: I-10. 

I I. Wolt S.L. Electrotherapy Churchill Livingstone Inc. 
New York 1981. 


