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Abstract  :  The role of  central  versus peripheral  mechanisms has always
been quest ioned while explaining the et iopathogenesis  of  chronic tension
type headache (CTTH). The following study was done to study the role of
muscle spasm in CTTH. 15 patients of CTTH and 7 age matched controls
were included in the study and their m. temporalis EMG was recorded for
one  minu te  each  dur ing  res t ,  men ta l  ac t iv i ty  and  maximal  vo lun ta ry
contraction and subjective pain scoring was done by visual analogue scale.
The  resu l t s  r evea led  s ign i f i can t  overac t iv i ty  o f  m. tempora l i s  in  CTTH
patients at rest when compared with control subjects (P=0.01 and 0.03 left
and  r igh t  s ide  respec t ive ly) .  Af te r  respec t ive  in te rven t ions  namely  non
steroidal anti inflammatory drugs, botulinum toxin injections and yogic life
style course, the EMG records revealed decrease in the mean EMG amplitude
of  m. temporal is  dur ing res t  and mental  ac t iv i ty  more  s ignif icant ly  af ter
yoga based intervent ions (P= 0.03)  and subject ive pain scores  decreased
from 7.00 ± 2.10 to 2.00 ± 1.26 (P=0.02) supporting the beneficial effect of
such non invasive  techniques .
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INTRODUCTION

The origin of pain in chronic tension type
headache (CTTH) still remains controversial.
Both ,  cent ra l  (psychogenic)  and per iphera l
(myofasc ia l )  dysfunc t ions  have  been
implicated in i ts  genesis  (1–3).  The former
contention gains support from a few negative
repor t s  about  any  d i f fe rence  in  EMG of
pericranial  muscles at  ei ther  rest  or  during
voluntary activity (4, 5), and an attenuation

of  the  mul t i  synapt ic  re f lex  namely  the
second  ex te rocep t ive  suppress ion  per iod
(ES2)  o f  t empora l i s  musc le  ( tha t  i s  the
inhibition of voluntary EMG activity of the
tempora l i s  musc le  induced  by  t r igemina l
nerve  s t imula t ion)  (6–8) .  The  la t t e r
observation is indicative of a disturbance in
l imbic  con t ro l  o f  the  b ra ins tem cen t res
which, controls the excitability of medullary
ES2 inhibi tory inteneurons via serotonergic
and presumably opioidergic mechanisms (9).
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Moreover,  nociceptive flexion reflex,  which
is  in f luenced  by  endogenous  op io id  and
serotonergic  systems, is decreased in CTTH
patients  thereby,  support ing an abnormali ty
in  these  sys tems (10) .  The involvement  of
former system is further strengthened by the
repor t s  o f  an  increase  in  metenkepha l in
levels in cerebrospinal fluid of these patients
(11) .  Furthermore,  a  central  dysfunct ion is
favoured  by  the  p rec ip i ta t ing  fac tors  fo r
headache  in  these  pa t ien t s  inc lude  s t ress ,
mental  tension and t i redness (12) .

In the absence of a clear understanding
about  the  CTTH pa thophys io logy  the
t rea tment  i s  of ten  incomple te .  The  current
management  s t ra teg ies  e i ther  t a rge t  the
per iphera l  mechanism by  advoca t ing
musc le  re laxan ts  o r  cen t ra l  mechanism by
advoca t ing  menta l  re laxa t ion  techniques ,
placebo or antidepressant therapy. The latter
psychotherapeut ic  measures  ind ica te  the
putative role of l imbic system in CTTH.

We have  s tud ied  the  ro le  of  o ra l  non-
s te ro ida l  an t i - in f lammatory  drugs ,  musc le
relaxant (botulinum toxin) and yogic lifestyle
management  o f  chron ic  t ens ion  type
headache  to  address  the  i s sue  of  cen t ra l
versus  per iphera l  genes i s  o f  CTTH.  Non
stero ida l  an t i - inf lammatory  drugs  (NSAID)
and  bo tu l inum tox in  ac t  per iphera l ly  by
decreas ing  pa in ,  musc le  t enderness  and
spasm whereas, the yogic lifestyle exerts its
influence centrally via probably limbic area
and by alleviating the stress/mental  tension
re la ted  component  o f  chron ic  pa in .  The
degree  of  musc le  spasm was  assessed  by
record ing  EMG of  per ic ran ia l  musc le
temporalis ,  during rest ,  mental  act ivi ty and
maximum volunta ry  cont rac t ion .

MATERIALS AND METHODS

The study proposal was approved by the
Ethics committee for clinical research of All
Ind ia  Ins t i tu te  o f  Medica l  Sc iences ,  New
Delhi and in accordance with the declaration
of  Hels ink i  (13) .  The  in formed wr i t t en
consent  of  the pat ients  was obtained.

CTTH pa t ien t s  were  se lec ted  f rom the
Pa in  and  Neuro logy  c l in ics  o f  Al l  Ind ia
Institute of Medical Sciences (AIIMS). Their
EMG was  recorded  before  and  a f te r  one
month of intervention namely, a non-invasive
yogic  l i fe  s ty le ,  o ra l  non  s te ro ida l  an t i -
inflammatory drugs (NSAID) or intramuscular
inject ions of  botulinum toxin.

G r o u p s

The patients (n=21) were selected on the
bas i s  o f  the  c r i t e r ion  la id  fo r  CTTH by
Internat ional  Headache Socie ty  (14) ,  whi le
the controls (n=7) comprised of healthy age
matched volunteers.  The patients  of  CTTH,
were  d iv ided  in to  th ree  g roups  namely
NSAID, Botulinum toxin (Botox) and Yoga
groups based on the opt ion of  the pat ients
( incidental ly  the  pat ients  wi th  a  prolonged
his to ry  of  severe  headache  had  op ted  for
yoga) .The  pa t ien t s  (aged  18–50  years )  o f
CTTH, having episodes of headache for more
than 15 days a month to 180 days a year for
at  least  2 years were included in the study
(Tables  I  and  I I ) .  Both  male  and  female
pat ients  were  included in  the  s tudy (Table
I I I ) .  The  pa t ien t s  requ i r ing  ana lges ic
medica t ion  for  more  than  th ree  t imes  a
month ,  musc le  re laxan ts ,  add ic t ion  to
morphinomimetic  drugs,  or  pract ic ing yoga
were excluded from the study.
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TABLE I : Age  p ro f i l e  o f  headache  pa t i en t s .

Age range 15-20 20-25 25-30 30-35 35-40 40-45
(yrs)

n 2 2 5 4 1 1

The  t ab le  dep ic t s  age  p ro f i l e  o f  headache
pa t i en t s .  Mos t  pa t i en t s  be longed  to  young  age
group  rang ing  f rom 15-35  yea r s .

TABLE I I :  Dura t ion  o f  pa in  in  headache  pa t i en t s .

Duration of
pain (yrs) < 1 1 2 3 4 5 6 7 8 9 1 0

n 0 0 2 1 1 4 2 2 2 0 1

The  t ab le  dep ic t s  dura t ion  o f  pa in  in  ch ron ic
tens ion  type  headache  pa t i en t s .  Note  tha t  mos t
o f  the  pa t i en t s  had  a  h i s to ry  o f  headache  fo r
more  than  5  yea r s .

TABLE I I I : Sex  wise  d i s t r ibu t ion  o f  con t ro l s  and
headache  pa t i en t s .

G r o u p s M a l e F e m a l e T o t a l

C o n t r o l 5 2 7

N S A I D 3 3 6

B o t o x 1 2 3

Y o g a 4 2 6

T o t a l 1 3 9 2 2

The table depicts  sex wise distr ibution of control
and  headache  pa t i en t s .

Yogic  l i f e  s ty le  management  tra in ing

Each  sess ion  ex tended  f rom 0830  h  to
1130 h.  Every session consis ted of  lectures
on  yoga ,  medi ta t ion ,  fundamenta l s  o f
nutrition along with individualised advice on
die t  and physical  ac t iv i ty  (Tables  IVa and
IVb) .  Whi le ,  a  p rac t ica l  sess ion  inc luded
training on various yogic postures (asanas) ,
medi ta t ion  and o ther  re laxat ion  techniques
by  the  exper t s .  At  the  end  of  2  weeks  of

training,  they were advised to continue the
same reg ime and  to  repor t  2  weeks  la te r
(Visit II).

TABLE IVa : De ta i l s  o f  r ecommended  phys ica l
pos tu res  (YOGASANAS)  (Dura t ion :  1
hour  approx) .

I . Breath ing  techniques

Dog brea th ing :  b rea th ing
th rough  mouth 1 min (3 times)

Tiger  b rea th ing :  b rea th ing
th rough  mouth ,  back  concave
brea th ing  th rough  nose
back  convex 6  t imes

Hands  in  and  ou t  b rea th ing 6  t imes

Hands  in te r locked ,  kep t  on
ches t ,  s t r e t ch ing  3  pos i t ion 4  t imes  in
b r e a t h i n g each posit ion

Ankle  s t r e t ch  b rea th ing 5  t imes

I I . Loosen ing  exerc i ses

Neck  ro l l s 6  t imes

Shou lde r  ro ta t ion  c lockwise
and  an t i - c lockwise 6  t imes  each

Elbows  fo ld  in  and  ou t 6  t imes

Wris t  movements :  up ,
down;  l e f t ,  r igh t ;  c lockwise ,
a n t i - c l o c k w i s e 6  t imes  each

Close  and  open  f i s t ,
s t r e tch  f ingers 6  t imes

Rota te  a rms  a l t e rna t ive ly 6  t imes

Twis t  body  a t  wa i s t 6  t imes

Sideways bend-alternate sides 6  t imes

Rota te  knees  c lockwise  and
then  an t i -  c lockwise 6  t imes

Toes  po in t ing  ou twards -up
and down, sideways,  clockwise
and  an t i - c lockwise  ank le
r o t a t i o n 6  t imes  each

I I I . Quick  re laxat ion  in  Shavasana

Focus  on  s tomach

Focus  on  b rea th ing

Synchron i se  movements
of  s tomach  and  b rea th ing

Stomach  ou t  fo r  b rea th ing  in
S tomach  in  fo r  b rea th ing  ou t

Contd.....
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Botul inum tox in  in jec t ions

Botulinum toxin (BOTOX; Allergen, Inc,
USA) was  in jected in t ra t ramuscular ly  af ter
se lec t ing  appropr ia te  t ender  po in t s  on  the
musc le .  Botu l inum tox in  (50–60  U)  was
divided into 10–12 equal doses. Normal saline
was used as a vehicle for injecting botulinum
toxin .

IV. A s a n a s

( a ) S t a n d i n g
A r d h a c h a k r a s a n a
P a d a h a s t a s a n a
A r d h k a t i c h a k r a s a n a
V r i k s h a s a n a

(b ) S i t t i n g
A r d h a m a t s y e n d r a s a n a
P a s c h i m a a n a s a n a
K o n a s a n a

(c) Ly ing  on  s tomach
M a k a r a s a n a
B u j a n g a s a n a
D h a n u r a s a n a

(d ) Ly ing  on  back
U t t i t a p a d a s a n a
S a r v a n g a s a n a
M a t s y a s a n a
S e t u b a n d h a s a n a
P a v a n m u k t a s a n a

V . Deep  re laxat ion  in  Shavasana

Volun ta ra ly  r e l ax ing  each
par t  o f  body  by  focuss ing
a t t en t ion  on  i t ,  p roceed ing
f rom the  toes  to  the  head .

VI. P r a n a y a m

B a s t r i k a
Nadi  shuddh i
B h r a m a r i

VII. Quick  re laxat ion  in  Shavasana

Turn  to  s ide  and  s i t  up
End  wi th  chan t ing  in  a
media t ive  pos tu re

TABLE IVb : Life  s ty le  management  course  schedule
( In tegra l  Hea l th  Cl in ic ,  AI IMS) .

Week 1

M o n / T u e History Taking

W e d 9:00 AM Fasting blood samples for FPG
& Cholesterol (Pre)

9:30 AM Lecture: Introduction to yoga
11:00 AM Practice: Shavasana / yoga nidra

T h u 8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM Lecture: meditation
11:00 AM LSGA (loosely structured group

activity)

11:15 AM Practice: Meditation
11:30 AM Individualized advice: 2 patients

F r i 8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM Lecture:  Fundamentals of

n u t r i t i o n
11:00 AM LSGA
11:15 AM Practice: Meditation
11:30 AM Individualized advice: 2 patients

S a t 8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM LSGA
10:15 AM Practice: Meditation

Week 2

M o n 8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM Film: Samatvam
11:00 AM LSGA

T u e 8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM Film: stress management
11:00 AM LSGA

W e d 8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM Lecture: About your illness
11:00 AM LSGA
11:15 AM Practice: Meditation/shavasana
11:30 AM Individualized advice: 2 patients

T h u 8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM Lecture: vogic attitude in daily

life
11:00 AM LSGA
11:15 AM Practice: Meditation/shavasana
11:30 AM Individualized advice: 2 patients

F r i 8:00 AM Fasting blood samoles for FPG
& Cholesterol (Post)

8:30 AM Practice: Asanas
9:30 AM Break (Breakfast, music)
10:00 AM Lecture: Stress management
11:00 AM LSGA
11:15 AM Practice: Meditation/shavasana
11:30 AM Individualized advice: 2 patients
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EMG record ings :  EMG of  m.  t empora l i s
was recorded on Biopac Student Lab V3.6.2
(BSL)  sys tem (Biopac  Sys tem Inc . ,  CA,
USA)  th rough  sur face  e lec t rodes  (S i lver -
S i lver  ch lor ide  d i sc  e lec t rodes ,  Ness le r
Mediz in technik ,  Germany) .  Af te r  c lean ing
the  sk in  over ly ing  the  musc le  one  of  the
elec t rodes  was  p laced 10mm la tera l  to  the
external angle of orbit and the other directly
above the first while, the reference electrode
was  p laced  on  the  f ronta l  bone  (cent re  of
the  forehead) .

EMG was  recorded  in  s i t t ing  pos ture ,
dur ing  res t ,  menta l  ac t iv i ty  and  maximal
voluntary contraction of the muscle t i l l  the
onset of fatigue. The subjects were instructed
to remain re1axed or serially subtract 7 from
100 or maximally clench their jaws till they
fe l t ,  t i red ,  respec t ive ly  .The  EMG records
were  obta ined  and  the  da ta  was  saved  for
off-line analyses.

Study  p lan

A written consent was obtained from the
pat ient  for  their  part icipat ion in the s tudy.
A detai led history regarding their  headache
was  recorded .  On each  v i s i t  the  b lood
pressure  was  recorded ,  the  sub jec t ive
assessment of headache was done by visual
analogue  sca le  (VAS)  and the  EMG of  m.
temporal is  was recorded for  1 min each in
various above mentioned states. EMG of the
age  matched  volunteers  (cont ro l  group)  of
e i ther  sex  (bo th  male  and  female)  was
recorded only on the first  visi t .

Data  ana lys i s

The EMG record of rest,  mental activity
and  maximum volun ta ry  cont rac t ion  was

analysed bin wise  (10 s  each)  to  calculate
the  mean  EMG ampl i tude .  The  in tegra ted
EMG record of maximal voluntary contraction
was further analysed for the area under the
curve and t ime for  onset  of  fa t igue.  Three
a l te rna te  b ins  o f  10  s  were  cons idered .
Fr iedman tes t  d id  no t  revea l  s ign i f ican t
d i f fe rence  amongs t  the  th ree  b ins  and
therefore  the  mean of  these  bins  was used
for  s ta t i s t ica l  analys is .  Kruskal-Wal l is  tes t
was  u t i l i zed  for  compar i son  be tween  the
groups .  The  compar i son  be tween  f i r s t  and
second vis i t  of  the same group of  pat ients
was obtained by Wilcox on Signed Rank test
in all the groups. The result was considered
significant  at  5% level  of  significance i .e . ,
P<0 .05 .  Out  o f  21  pa t ien t s ,  6  cou ld  no t
complete the study. Therefore the results of
only 15 pat ients  are  presented.

RESULTS

EMG before  in tervent ion  (Vis i t  I )

The mean  EMG ampl i tude  of  l e f t  and
r ight  m.  tempora l i s  in  CTTH pat ien ts  was
significantly higher than controls (Table V).
Amongst the experimental groups, Yoga and
Botox groups of CTTH patients had notably
higher mean EMG amplitude (Table V).

EMG af ter  in tervent ion  (Vis i t  I I )

Dur ing  v i s i t  I I  the  NSAID group  of
pa t ien t s  showed a  s ign i f ican t  decrease  in
mean  EMG ampl i tude  of  m.  t empora l i s  a t
res t  (P=0.04,  lef t  s ide;  P=0.04,  r ight  s ide)
(Fig.  1) as compared to visi t  I .  During the
mental  activity also there was a significant
decrease in the mean EMG amplitude (Table
VI) .  Whi le ,  dur ing  maximal  vo lun ta ry
contraction of m. temporalis the increase in
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TABLE VI : EMG ac t iv i ty  (µV)  dur ing  men ta l  ac t iv i ty  be fo re  and  a f t e r  d i f f e ren t  in t e rven t ions .

Lef t  t empora l i s R igh t  t empora l i s

B e f o r e A f t e r P  Va lue B e f o r e A f t e r P  Va lue

N S A I D 25 .30±25 .40 15 .94±6 .35 0 . 0 6 30 .76±27 .07 12 .96±9 .12 0 . 0 3
B O T O X 63 .58±18 .78 2 0 . 8 7 ± l 1 . 4 3 0 . 1 0 49 .25±46 .71 28 .06±2 .34 0 . 1 0
Y O G A 37 .54±21 .33 16 .44±4 .17 0 . 0 3 76 .02±87 .74 3 0 . 9 9 ± 2 6 . 8 0 0 . 0 3

The  t ab le  dep ic t s  the  e f fec t  o f  NSAID,  BOTOX and  YOGA on  EMG ac t iv i ty  dur ing  men ta l  ac t iv i ty .

TABLE V : EMG ampl i tude  (µV)  o f  t empora l i s  musc le  be fo re  any  in te rven t ion .

R e s t C o n t r o l N S A I D B O T O X Y O G A P va lue

L e f t 1 2 . 9 ± 5 . 5 26 .0±21 .1 48 .4±42 .5 54 .5±36 .9 0 . 0 1
R i g h t 1 3 . 5 ± 8 . 7 28 .8±14 .7 49 .2±46 .7 49 .9±25 .7 0 . 0 3

Menta l  ac t i v i t y

L e f t 26 .4±27 .8 25 .3±25 .4 63 .5±18 .7 37 .5±21 .3 0 . 0 7
R i g h t 19 .7±13 .2 30 .7±27 .1 49 .4±32 .5 76 .0±87 .8 0 . 2 6

Max.  con t rac t ion

L e f t 680 .4±282 .2 422 .9±278 .1 453 .6±176 .8 319 .8±103 .4 0 . 0 6
R i g h t 577 .2±145 .2 341 .2±151 .6 453 .2±166 .8 317 .8±215 .1 0 . 1 4

The  t ab le  dep ic t s  the  mean  EMG ampl i tude  o f  t empora l i s  musc le  in  con t ro l s  and  chron ic  t ens ion  type
headache  pa t i en t s  dur ing  res t  and  ac t iv i ty  be fo re  under tak ing  d i f fe ren t  in te rven t ions .  (NSAID,  non-
s te ro ida l  an t i - in f l ammatory  d rugs ;  BOTOX,  bo tu l inum tox in  and  yog ic  l i f e s ty le ) .

TABLE VII : EMG activity (µV) during maximal voluntary contraction before and after different interventions.

Lef t  t empora l i s R igh t  t empora l i s

B e f o r e A f t e r P  Va lue B e f o r e A f t e r P  Va lue

N S A I D 422 .26±235 .67 457 .08±179 .55 0 .7 541 .20±151 .66 562 .46±451 .93 0 .3

B O T O X 453 .60±176 .87 3 5 9 . 3 5 ± 2 1 1 . 6 3 0 .1 453 .27±166 .81 2 4 2 . 4 4 ± l 0 5 . 8 9 0 . 1

Y O G A 3 l 9 . 8 5 ± 1 0 3 . 4 4 4 0 8 . 2 7 ± 1 8 0 . l 0 . 0 8 3 l 7 . 8 9 ± 1 6 5 . 3 5 4 9 2 . 5 9 ± 2 5 9 . 0 0 . 0 6

The table depicts the effect of NSAID, BOTOX and YOGA on EMG activity during maximal voluntary contraction.

the EMG amplitude, area under the curve of
the  in tegra ted  EMG and  the  t ime  for  the
onse t  o f  fa t igue  were  no t  s ta t i s t i ca l ly
s ign i f ican t  (Tables  VII  and  VII I ) .  The
VAS pain  ra t ings  were  s igni f icant ly  lower

during visit II. (Tables IX).

The  Botox  group  of  pa t ien ts  showed a
statistically significant (P=0.02) decrease in
the  EMG ac t iv i ty  pos t  in te rvent ion  dur ing
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TABLE VII I : Area  under  the  cu rve  o f  in teg ra ted  EMG of  and  t ime  fo r  the  onse t  o f  f a t igue
m.temporalis  during maximum voluntary contraction in the various study groups.

G R O U P S B e f o r e A f t e r P  va lue

N S A I D

Area  under  thecurve L t 2 2 3 6 . 8 6± 1 7 0 5 . 1 6 2756 .69±2 1 0 3 . 2 1 0 . 2 4
R t 1635 .00±1 0 7 2 . 6 8 2 0 1 3 . 6 ±1 1 6 8 . 3 5 0 . 2 8

Time  fo r  onse to f  f a t igue L t 2 6 . 7 3 ±12 .55 3 4 . 8 5 ±21 .04 0 . 1 7
R t 2 7 . 4 3 ±14 .60 3 4 . 6 9 ±1 6 . 9 0 . 1 2

B O T O X

Area  under  thecurve L t 1574 .07±303 .4 1 3 0 4 . 9 ±1 1 4 4 . 7 8 1 .0
R t 2 2 . 5 5 ±12 .66 7 8 6 . 8 6 ±275 .12 1 .0

Time  fo r  onse to f  f a t igue L t 2 2 . 5 5 ±12 .66 3 4 . 0 0 ±15 .83 0 .1
R t 3 3 . 0 6 ±12 .15 2 9 . 8 5 ±10 .11 1 .0

Y O G A

Area  under  thecurve L t 1102 .33±55 .84 1304 .91±1 1 4 4 . 7 8 0 .6
R t 1280 .03±319 .69 1533 .26±963 .41 0 . 1 7

Time  fo r  onse to f  f a t igue L t 2 0 . 4 4 ±4 . 7 1 2 7 . 5 4 ±7 . 5 6 0 . 0 8
R t 2 0 . 9 3 ±6 . 6 4 2 7 . 1 6 ±6 . 6 2 0 . 0 8

The  t ab le  dep ic t s  the  a rea  under  the  cu rve  (µV sec )  o f  in t eg ra ted  EMG and  t ime  fo r  onse t  o f  f a t igue
( sec )  in  NSAID,  BOTOX and  YOGA groups  o f  pa t i en t s .
*Lt  –  Lef t  Tempora l i s
*Rt  –  Righ t  Tempora l i s

r es t  (F ig .  1 ) .  The  observed  apparen t
decreases  in  the  mean  EMG ampl i tude
dur ing  menta l  ac t iv i ty  and  maximum
volun ta ry  con t rac t ion ,  the  a rea  under  the
curve  and the  t ime taken for  the  onse t  of
fa t igue  were  no t  s ta t i s t i ca l ly  s ign i f ican t
probably because of small sample size (Tables
VII and VIII). The EMG amplitude was even
lesse r  than  tha t  in  con t ro l  sub jec t s .
The  sub jec t ive  pa in  ra t ings  were  h igher
(Table  IX)  and the  pat ients  complained of
pain at  the si te where botulinum toxin was
in jec ted .

During visit II in yoga group of patients
EMG was significantly (P=0.03) reduced as
compared to their pre-yoga (Visit I) EMG at
rest  (Fig.  1).  During mental  activity also a
s ign i f ican t  decrease  in  the  mean  EMG

T A B L E I X : Visua l  ana logue  sca le  r a t ing  o f
headache  p re  and  pos t  in te rven t ion .

Group VAS (before) VAS (after) P value

N S A I D 7 .40±1 .50 3 .67±1 .97 0 .026*

B O T O X 8.67± l .50 5 .67±2 .08 0 . 1 0 9

Y O G A 7.00±2 .10 2 .00±1 .26 0 .027*

The table depicts  the comparat ive values of  VAS
before  and  a f t e r  d i f fe ren t  in te rven t ions .  The
NSAID and  Yoga  g roups  repor ted  s ign i f i can t
improvement  in  the i r  pa in  s t a tus  fo l lowing  the
respec t ive  in te rven t ions .  (*P<0 .05  i s  s ign i f i can t
by  Wi lcoxan  S igned  Rank  t e s t ) .

amplitude was observed (Table VI). While the
increase in EMG amplitude during maximal
cont rac t ion ,  a rea  under  the  curve  of  the
integrated EMG and the t ime for  the onset
of fatigue was also not statistically significant
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Fig .  1 : Ef fec t  o f  d i f fe ren t  t r ea tment  moda l i t i e s
namely NSAID medicat ion,  BOTOX inject ion
and  l i f e  s ty le  management  course  on  EMG
ampl i tude  o f  t empora l i s  musc le  a t  r e s t .

D I S C U S S I O N

The results of our EMG study in CTTH
pat ien t s  sugges t  an  overac t iv i ty  o f
m. tempora l i s   (bo th  le f t  and  r igh t  s ides )
a t  res t  which  decreased  s igni f icant ly  a f te r
undertaking any of the proposed interventions,
inc lud ing  ana lges ic  medica t ion  (NSAID) ,
muscle relaxant (botulinum toxin injections)
or lifestyle management course (Yoga). EMG
dur ing  menta l  ac t iv i ty  a l so  decreased
s ign i f ican t ly  whi le  on ly  pos t  yoga  EMG
revea led  an  improvement  in  the  ab i l i ty  to
c lench  jaws  dur ing  maximal  vo lun ta ry
contraction of m. temporalis. The area under
the  curve  of  the  in tegra ted  EMG and  the
time for the onset of fatigue during maximum
voluntary contract ion were  not  s ta t is t ical ly
s ign i f ican t  a f te r  any  of  the  in te rven t ions .
The results of subjective pain scores between
pre  and post  in tervent ion a lso  revealed  an
improvement  a f te r  bo tu l inum tox in
inject ions,  NSAID administrat ion and yoga,
in  this  order .

We se lec ted  only  CTTH amongs t  o ther
headaches  namely ;  common migra ine ,
migraine with interparoxysmal headache and
c lus te r  headache  for  our  s tudy  because  of
poss ib le  var ia t ion  in  the i r  ae t io logy .
However ,  the  t e rm tens ion  type  headache
embraces a number of commonly used terms
inc lud ing  tens ion  headache ,  musc le
cont rac t ion  headache ,  psycho  myogenic
headache ,  s t ress  headache ,  o rd inary
headache  and  psychogenic  headache  (14) .
The profile of our patients is in pari passu
with  tha t  descr ibed  for  CTTH pa t ien t s
for example our patients belonged to either
sex  and  of  a lmos t  a l l  age  groups  (15–45

(Table VIII).  The pain ratings on VAS also
improved after the intervention and patients
repor ted  a  s ign i f ican t  re l i e f  f rom the i r
symptoms. (Table IX).
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internalisation, the light chain of neurotoxin
molecule  is  re leased into  the  cytoplasm of
the nerve terminal and it then acts to block
vesicle fusion in the nerve membrane, there
by  prevent ing  the  re lease  of  ace ty lchol ine
into the neuromuscular  junct ion.  Botul inum
toxin  temporar i ly  b locks  ace ty lcho l ine
release by specif ic  proteolysis  of  SNAP-25
(Synaptosome assoc ia ted  pro te in ,  25  kD) .
Evidence indicates that chemical denervation
of  neuromuscula r  junc t ion  by  th i s  tox in
resu l t s  in  expans ion  of  end  p la te .  r eg ion
and  growth  s t imula t ion  of  co l la te ra l
axonal  sprouts  ( l8) .  The invasive nature of
therapy ,  the  h igh  cos t  and  the  need  to
repea t  the  t rea tment  a f te r  about  6  months
are  the  p r imary  l imi ta t ions  o f  such  an
i n t e r v e n t i o n .

The  l i fe  s ty le  management  course  has
been  spec i f ica l ly  des igned  to  t ra in  the
pa t ien t s  in  yog ic  p rac t ices ,  l i f e  s ty le ,
t ranscendenta l  medi ta t ion  and  awareness
about their disease. It is primarily based on
the traditional Indian system of medicine and
serves as a combined approach towards the
menta l  and  phys ica l  wel l  be ing  of  the
indiv idua l .  The  benef ic ia l  e f fec ts  of  these
techniques have object ively been monitored
by  severa l  researchers  in  the  pas t  f ive
decades. A decrease in muscle activity (EMG),
b lood pressure ,  hear t  ra te  and  an  increase
in skin resistance and skeletal muscle blood
f low are  some of  the  commonly  repor ted
effects (19). Besides, EEG changes suggestive
of  increased intensi ty  of  s low alpha waves
and  occas iona l  the ta  wave  ac t iv i ty  a re
cons i s ten t  wi th  genera l i sed  decreased
sympathe t ic  ac t iv i ty  which  i s  media ted
through  an  in tegra ted  hypotha lamic  and
limbic response (20). Meditation has recently

years ) .  The  headache  was  descr ibed
charac te r i s t i ca l ly  as  a  band  l ike  pa in
experienced in frontal, parietal and occipital
regions; the duration of attacks ranging from
few hours  to  severa l  weeks  (15  days  per
month for  6 months or  180 days per  year)
which was not associated with any underlying
pathology.

We selected NSAID administration, local
bo tu l inum tox in  in jec t ions  and  l i fe  s ty le
management course as treatment options for
CTTH pa t ien t s .  These  in te rven t ions  a l so
provided cues for the relative roles of central
and peripheral components in the genesis of
headache as they differed in their mechanism
of  ac t ion .  NSAID ac t s  a t  the  per iphera l
level  by inhibi t ing enzyme cyclooxygenase
(COX-1  and  COX-2)  thereby  b lock ing  the
prostaglandin (prostacyclin and thromboxane
A2)  genera t ion  (15) .  NSAIDs are  the  f i r s t
choice of treatment in CTTH because of their
easy availability, low cost and scope for self
medication. However, their intake may cause
hypersens i t iv i ty  reac t ions  in  some of  the
pa t ien t s  and  pro longed  use  may  lead  to
serious side-effects such as damage to gastric
mucosa amongst  several  others  (16) .

Recen t ly ,  ske le ta l  musc le  re laxan t
bo tu l inum tox in  has  emerged  as  a  usefu l
treatment modali ty to rel ieve muscle spasm
of CTTH. It is believed to act selectively on
per iphera l  cho l inerg ic  nerve  end ings  and
block  the  re lease  o f  ace ty lcho l ine  f rom
presynapt ic  cho l inerg ic  nerve  end ings ,
without affecting the neuronal conduction or
acetylcholine synthesis or storage (17). Once
in jec ted ,  the  type  A neuro tox in  molecu le
selectively binds to the motor nerve terminal
th rough  h igh  a f f in i ty  recep tors .  Af te r
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been shown to increase blood flow to neural
s i t es  inc lud ing  l imbic  sys tem l ike
hippocampus along with sensory and higher
order association regions (21).

It is generally recognised that there may
be  myogenic  and  psychogenic  fac tors  o f
var iable  importance in  the  pathogenesis  of
CTTH (2 ,  3 ,  8 ) .  The  ques t ion  of  musc le
ac t iv i ty  i s  to  be  cons idered  as  a  cause ,
consequence  or  jus t  one  of  the  fac tors
influencing the genesis of CTTH (1).

It  appears from the results of our study
that the peripheral factors are predominantly
s ign i f ican t  s ince  bo th  the  in te rven t ions
namely NSAID and botulinum toxin,  act ing
per iphera l ly  had  improved  the  headache
s ta tus .  However ,  yoga  too  i s  be l ieved  to
inf luence per ipheral  s i tes  including muscle
re laxat ion which expla ins  the  improvement
in  the  headache  s ta tus  o f  yoga  group  of
patients.  There is a robust evidence now to
sugges t  tha t  medi ta t ion  and  yogic  asanas
involve  and  in f luence  var ious  neura l  s i t es
involved in  sensory  imagery  (h ippocampus
and  h igher  o rder  assoc ia t ion  reg ions)  and
execu t ive  sys tems  (dorso la te ra l  p re f ron ta l
cor tex ,  an te r io r  c ingula te  gyrus ,  s t r i a tum,
tha lamus ,  pons ,  and  cerebe l lum (21)
respec t ive ly .  There fore ,  i t  wi l l  be
inappropr ia te  to  ignore  the  cent ra l  ac t ions
of  yoga .  I t  i s  obvious  f rom yoga  group
of  pa t ien t s  who repor ted  a  d ramat ic
improvement in the general.  feeling of well
being which was missing in both NSAID and
Botox groups. The former group complained
of frequent  changes in medicines and their
dosages  bes ides  a  gas t ro in tes t ina l  d i s t ress
whi le  Botox  group  of  pa t ien t s  compla ined
of  pa in  a t  the  in jec t ion  s i t es  and  a
cor responding  h igher  VAS score .  Bes ides ,

the i r  EMG revea led  a  f l acc id  s ta te  o f  the
jaw clenching muscles ,  which is  dis turbing
to the patient.  Contrary to botulinum toxin,
yoga not  only signif icantly decreased EMG
ampli tude but  also improved the quali ty of
life, suggesting a remarkable beneficial effect
of these simple, inexpensive and non-invasive
in tervent ions  in  CTTH.

If the mechanism underlying CTTH were
solely peripheral, there should be a reduction
in  the  dosage ,  improvement  in  the  d rug
eff icacy and the general  wel l  being of  the
patient with time which unfortunately failed
to happen in our patients.  Therefore, i t  can
logically be derived from the aforesaid that
the central component is predominant in the
genesis  or  rather  in  the progression of  the
disease especially at this juncture when their
headache has attained a state of chronicity.

I t  i s  no t  easy  to  comment  about  the
primary si te  in the genesis  of  CTTH of as
wel l  as  to  es tab l i sh  a  cause- response
re la t ionsh ip  s ince  CTTH pa t ien t s  have  a
prolonged history (2–10 years) and a higher
frequency of  headache episodes (180 t imes
per  year  fo r  2  years  a t  l eas t ) .  Th is  i s  by
definition included in CTTH. It  is therefore
true that  these patients suffer  from chronic
pa in  syndrome wi th  a l l  i t s  a t t r ibu tes  o f
nega t ive  va lence .  The  nega t ive  va lence
inc lud ing  anger ,  f rus t ra t ion ,  anx ie ty ,  fea r ,
and depression in chronic pain are under the
limbic control (22). Moreover, a suppression
or  absence  of  second  ex te rocep t ive
suppression per iod (ES2) of  the temporal is
musc le  in  CTTH pa t ien t s  ind ica tes  an
involvement  o f  l imbic  sys tem.  I t  i s  qu i te
possible that the relief in symptoms of yoga
group  of  CTTH pa t ien t s  was  due  to  i t s
influence on limbic system including several
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others (hippocampus along with sensory and
higher order association cortices) (21).

There is a possibility that several neural
and  neurochemica l  a l t e ra t ions  in  chron ic
painful  condit ions influence the l imbic and
other neural systems which in turn activates
per iphera l  mechanisms .  These  per iphera l
mechanisms  may be  par t i a l ly  b locked  by
medica l  in te rven t ions  such  as  NSAID and
botu l inum tox in  lead ing  to  an  exper ience
of  improvement  a l though  i t  i s  on ly
symptomat ic .  However ,  the  neurochemica l
changes  o f  the  chron ic  pa in  con t inue  and
a  vicious circle of pain leading to pain
continues.

The  ro le  o f  l imbic  sys tem i s  fu r ther
strengthened by the recent  s tudies ut i l izing
PET technique  to  demons t ra te  the  ro le  o f
hippocampus along with sensory and higher
order association cortices in yogic practices
(21) .  Th is  a l so  s t reng thens  the  e f f icacy
of  psycholog ica l  approaches  inc lud ing
deep  brea th ing  exerc i ses ,  p roper  s leep ,
progress ive  re laxa t ion ,  hypnos i s  o r  deep

re laxa t ion  therapy  and  b iofeedback
techniques  in  the  management  o f  chron ic
pain including chronic headaches (22). These
in te rven t ions  a re  p roposed  to  re l i eve  the
subjec t  o f  pa in  by  the  suprasp ina l  l eve l s
mainly the limbic system and are known to
modula te  the  endogenous  pa in  con t ro l
s y s t e m .

Which  ou t  o f  the  two mechanisms  i s
predominant  cannot  be  sa id  by  our  s tudy
design or for that  matter  in CTTH patients
wherein  by def in i t ion the  durat ion of  pain
should be more than two years. However, to
resolve the issue of peripheral versus central
genes i s  pa t ien t s  o f  shor te r  dura t ion  of
headache  bu t  s imi la r  pa t te rn ,  a t  the  very
onse t  o f  headache  and  before  i t  a t t a ins  a
state of chronicity should be studied. Further
s tud ies  regard ing  poss ib i l i ty  o f  such
headaches  becoming  chron ic  should  be
explored in the early cases by studying their
pa in  modula t ion  s ta tus  v i s -a-v i s  t he i r
tendency to catastrophizing pain. It may help
these patients in the earl ier  stages.  We are
act ively pursuing this  approach.

REFERENCES

1 . Jensen  R .  Pa thophys io log ica l  mechan i sms
of  t ens ion  type  headache :  a  r ev iew of
ep idemio log ica l  and  exper imenta l  s tud ies .
Cephala lg ia  1999;  19 :  602–621 .

2 . Ha tch  JP ,  Moore  PJ ,  Cyr -Provos t  M,  Bou t ros
NN,  Se lesh i  E ,  Borcherd ing  S .  The  use  o f
e lec t romyography  and  musc le  pa lpa t ion  in  the
d iagnos i s  o f  t ens ion  type  headache  wi th  and
wi thou t  pe r i c ran ia l  musc le  invo lvement .  Pain
1992;  49:  175–178.

3 . Schoenen J,  Gerard P,  De Pasque V and Sianard-
Ga inko  J .  EMG ac t iv i ty  in  pe r i c ran ia l  musc les
dur ing  pos tu ra l  va r i a t ion  and  menta l  ac t iv i ty  in
hea l thy  vo lun tee r s  and  pa t i en t s  wi th  ch ron ic

tens ion  type  headache .  Headache  199l ;  31:  324–
3 3 4 .

4 . P ikof f  H .  I s  the  muscu la r  mode l  o f  headache
s t i l l  v i ab le ?  A rev iew of  conf l i c t ing  da ta .
Headache  1984;  24 :  186–198.

5 . Olesen  J ,  Jenson  R .  Ge t t ing  away  f rom s imple
muscle  cont rac t ion  as  a  mechanism of  headache .
Pain  1991;  46:  123–124.

6 . Wang  W,  Schoenen  J .  Reduc t ion  o f  t empora l i s
exterocept ive  suppress ion by per ipheral  e lect r ical
s t imula t ion  in  miga ine  and  t ens ion  type
headaches .  Pain  1994 ;  59 :  327–334 .

7 . Schoenen  J ,  Jamar t  B ,  Gera rd  P ,  Lenarduzz i  P ,



344 Bhatia  et   al Indian J Physiol  Pharmacol 2007; 51(4)

De lwa ide  PI .  Ex te rocep t ive  suppress ion  o f
t empora l i s  musc le  ac t iv i ty  in  ch ron ic  headache .
Neurology  1987 ;  37 :  1834–1836 .

8 . Schepe lmann  K,  Dannhausen  M,  Kot te r  I ,
Schabe t  M and  Dichgans  J .  Ex te rocep t ive
suppress ion  o f  t empora l i s  musc le  ac t iv i ty  in
patients with f ibromyalgia,  tension type headache
and  normal  con t ro l s .  Elec t roencepha logr  Cl in
Neurophys io l  1998 ;  107 :  196–199 .

9 . Thomas Mar t in  Wal lasch ,  Mar t in  Reinecke ,  Hans
Die te r .  Langohr .  EMG ana lys i s  o f  l a t e
ex te rocep t ive  suppress ion  pe r iod  o f  t empora l i s
musc le  ac t iv i ty  in  ep i sod ic  and  chron ic  t ens ion
type  headache .  Cephala lg ia  1991 ;  11 :  109–112 .

10 . Langmark  M,  Bach  FW,  Jensen  TS ,  Olesen  J .
Decreased  noc icep t ive  f l ex ion  re f l ex  th resho ld
in  ch ron ic  t ens ion  type  headache .  Arch  Neuro l
1993:  50:  1061–1064.

11 . Olesen  J ,  Bach  FW,  Langmark  M and  Sechner
NH.  P lasma  and  ce rebrosp ina l  f lu id  be ta
endorph in  in  ch ron ic  t ens ion  type  headache .
Pain  1992;  51:  163–168.

12 . Clark T,.  SakaiS, Merril  R, VF Flack, McCreayC.
Cross  co r re la t ion  be tween  s t r e s s ,  pa in ,  phys ica l
ac t iv i ty  , and  t empora l i s  musc le  EMG in  t ens ion
type  headache .  Cephala lg ia  1995 ;  15 :  511–518 .

13 . Cov ino  BG,  Dubner  R ,  Gybe l s  J ,  Kos te r l i t z
M.  E th ica l  s t andards  fo r  inves t iga t ion  o f
experimental  pain in animals.  Pain  1980; 9:  141–
1 4 3 .

14 . Headache  Class i f i ca t ion  commi t tee  o f  the

In te rna t iona l  Headache .  Soc ie ty .  C lass i f i ca t ion
and  d iagnos t i c  c r i t e r i a  fo r  headache  d i so rde r s ,
c ran ia l  neura lg ias  and  fasc ia l  pa in .  Cephala lg ia
1998;  8(suppl .7) :  19–45.

15 . Bausbum AI ,  Ju l ius  D .  Towards  be t t e r  pa in
con t ro l .  Sc i  Am  2006  Jun ;  294(6) :  6–7 .

16 . Kangasn iemi  PJT ,  Nyrke  AH Lang .  Femoxe t ine -
a  new 5HT up take  inh ib i to r -and  p roprano lo l  in
prophy lac t i c  t r ea tment  o f  migra ine .  Acta  Neura l
Scand  1983;  68 :  262–267 .

17 . S i lbe r s t e in  S ,  Mathew N,  Saper  J ,  J enk ins  S .
Botul inum toxin type A as  a  migraine prevent ive
t rea tment .  Headache  2000 ;  40 :  445–450 .

18 . Smuts  JA,  Baker  MK,  Smuts  HM.  Botu l inum
tox in  type  A as  a  p rophy lac t i c  t r ea tmen t  in
chronic  tension-type headache.  Cephalalgia  1999;
19:  454–458.

19 . Proceed ings  o f  b io feedback  soc ie ty  o f  Amer ica :
9 th  annua l  mee t ing  Albuquerque  New Mexico ,
1978 .

20 . Herber t  Benson ,  Malvea  BP,  Graham JR.
Phys io log ica l  co r re la tes  o f  med i ta t ion  and  the i r
c l in ica l  e f fec t s  on  headache :  an  ongo ing
inves t iga t ion .  Headache  1973 ;  23–24 .

21 . Lou  HC,  Nowal  M,  Kjaer  TW.  The  menta l  se l f .
Prog Brain  Res  2005;  105:  197–204.

22 . Wade  JB ,  P r i ce  DD,  Hamer  RM,  Schwar tz
SM and  Har t  RP .  An  emot iona l  componen t
ana lys i s  o f  ch ron ic  pa in .  Pain  1990 ;  40 :  303–
3 1 0 .


