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Anticholinergics in Adult-Onset Focal Dystonia 
ANTHONY E. LANG, MICHAEL P. SHEEHY, and C. DAVID MARSDEN 

SUMMARY: Anticholinergics are one of 
the most common treatments used in adult-
onset focal dystonias although their general 
efficacy has not been proven. We have in
vestigated the effects of intravenous ad
ministration of atropine, benztropine and 
chlorpheniramine, in comparison to normal 
saline, in 20 patients with adult-onset focal 
dystonias (spasmodic torticollis (9), cranial 
dystonia (6), writer's cramp (5)), and have 
retrospectively reviewed the notes of 78 
patients (spasmodic torticollis (38), cranial 
dystonia (25), writer's cramp (15)), who 
had received chronic oral anticholinergic 
therapy in varying doses at some time in the 
past. Patients with spasmodic torticollis 
and writer's cramp showed no consistent 
change with any of the intravenous drugs, 

RESUME: Les anticholinergiques sont 
souvent le traitement de choix des dystonies 
focales a debut adulte meme si leur ef-
ficacite n'a pas ete prouvee. Nous avons 
compare I'effet de I'administration in-
traveineuse d'atropine, de benztropine et de 
chlorpheniramine avec celui du salin chez 
20 patients avec dystonie focale a debut 
tardif (9 torticollis spasmodiques, 6 
dystonies crdniennes, 5 crampes des ecri-
vains). Nous avons egalement etudie 
retrospectivement les dossiers de 78 
patients (38 torticollis spasmodiques, 25 
dystonies crdniennes et 15 crampes des 
ecrivains) qui avaient recu une therapeuti-
que aux anticholinergiques dans le passe. 
Les patients avec torticollis spasmodiques 
ou crampes des ecrivains ne montrerent 
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while the few with cranial dystonia who 
improved usually did so at the expense of 
drug-induced sedation. The natural 
variability of these disorders was evident in 
the response to normal saline, which 
caused changes in the scores for severity of 
the involuntary movements of 20% or more 
in some patients. Only 8 of the patients who 
had received chronic oral therapy obtained 
more than mild benefit, and in 3 of them 
this improvement was transient. We con
clude that cholinergic mechanisms are not 
of general or prime importance in the 
pathogenesis of adult-onset focal dys
tonias. However, each new patient war
rants a trial of chronic oral anticholinergic 
therapy in view of the occasional useful res
ponses obtained with these drugs. 

aucun changement constant avec les traite-
ments intraveineux. En ce qui concerne les 
quelques patients avec dystonie crdnienne 
qui s'ameliorerent, ce le fut souvent au 
depens d'une sedation secondaire aux me
dicaments. La variabilite naturelle de ces 
maladies fut evidente a Vepreuve au salin, 
car certains patients ont modifie leur re-
ponse d'au moins 20%. De tous les patients 
ayant recu une therapie sur base chronique, 
seuls 8 se sont legerement ameliores, dont 3 
de fagon tres transitoire. Nous concluons 
que les mecanismes cholinergiques ne sont 
pas d'importance generale ou primaire 
dans la pathogenese de ces maladies 
dystoniques a debut tardif. Chaque patient 
merite cependant un essai therapeutique. 

INTRODUCTION 
The causes of the primary dystonias 

are unknown. Pathological investiga
tions to date have been unrewarding 
(Zeeman, 1970) and pharmacological 
mechanisms remain controversial. 
Similar dystonie movements and 
postures are seen with well-described 
basal ganglia pathology, and drugs 
which alter neurotransmitters con
centrated in the basal ganglia may 
cause both acute (Marsden et al, 1975) 
and tardive dystonia (Burke et al, 
1982). These facts favour the pos
sibility that idiopathic dystonia is due 
to basal ganglia disease. 

Intravenous administration of an
ticholinergic or anticholinergic/an
tihistamine drugs abolishes acute 
dystonie reactions both in man and in 
haloperidol-susceptible Papio papio ba
boons (Meldrum et al, 1977). In addi
tion, Fahn (1982) recently has reported 
marked benefit using very high doses of 
benzhexol in some young patients with 
idiopathic torsion dystonia. The 
response of acute dystonie reactions to 
intravenous anticholinergics and the 
results with high dose oral an
ticholinergic therapy encouraged us to 
study the effects of intravenous an-
ticholinergic/antihistaminic drugs on 
various forms of adult-onset focal 
dystonia, and to retrospectively review 
the effects of chronic oral an
ticholinergic therapy in the same group 
of disorders. The conditions studied 
were cranial dystonia (Meige's disease, 
blepharospasm oro-mandibular dys
tonia, or Brueghel's syndrome) (Mars
den, 1976), spasmodic torticollis, and 
writer's cramp. The inclusion of these 
disorders under "adult-onset focal dys
tonia" is purely for descriptive pur
poses (Marsden, 1976a) and does not 
imply a common pathological or bio
chemical mechanism. 

The drugs chosen for study in
travenously were benztropine, atropine, 
and chlorpheniramine, all of which 
were compared to control injections of 
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normal saline. Benztropine has potent 
central anti-muscarinic properties and 
a high capacity to block dopamine 
(DA) reuptake (Coyle & Snyder, 
1969). Atropine is a classical an
ticholinergic which lacks this effect on 
DA reuptake (Fuxe et al, 1970). 
Chlorpheniramine has potent an-
tihistaminic, but less active an
ticholinergic properties than the other 
two drugs. 

METHODS 
1 .AcuteIntravenous Study 
20 patients with various forms of 

idiopathic focal or segmental adult-
onset dystonia were studied. Causes of 
symptomatic dystonia had been ex
cluded by appropriate investigation in 
every case. All were otherwise normal 
neurologically and were in good health; 
none had a family history of any 
similar disorder. One patient included 
under spasmodic torticollis also had 
dystonia involving trunk and shoulder 
girdle, and one patient with dystonic 
writer's cramp had segmental dystonia 
involving the other arm, face and neck. 
Two patients, both with dystonic 
writer's cramp, taking oral anti
cholinergics stopped these drugs 24 
hours prior to and during the trial 
period. One patient with cranial 
dystonia was taking a neuroleptic 
(tetrabenazine) and this was continued 
unaltered throughout the study. The 
other patients were on no drug therapy 
at the time of study. 

Each patient was treated on separate 
days with intravenous injections of 
atropine 0.6 mg., benztropine 2 mg., 
chlorpheniramine 10 mg., and normal 
saline in random order. These dosages 
were chosen as representing the stan
dard, usually maximum, single 
parenteral dose used in the routine 
clinical management of other condi
tions. One cranial dystonia patient who 
developed marked somnolence in 
response to benztropine 2 mg., was 
given lower doses of the other active 
agents (atropine 0.125 mg., chlor
pheniramine 2.5 mg). Despite the lower 
dose of these latter agents she ex
perienced similar but milder sedation. 

The severity of the patients' abnor
mal movements was scored three times 
during the one hour before injection 

TABLE 1 

SPA SMODIC TOR TICOLLIS RA TING SCALE 

Rate turn plus tilt, for both tonic posture 
and clonic movements, to right or to left. 
Score 0 = 0° 

1 = 1-15° 4 = 45-60° 

Add rating for sagittal deviation (antecollis 
or retrocollis) 

0 = absent 

1 = mild 

2 = moderate 

3 = severe 

2 = 15-30° 

3 = 30-45° 

5 = 60-75° 

6 = 75-90° 

A dd rating for dystonia elsewhere; severity factor x provoking factor for each part 
affected. 

SEVERITY FACTOR 

0 = no dystonia present 

1 = slight dystonia, but not causing impair
ment. Clinically insignificant 

2 = mild (not interfering with basic func
tion) 

3 = moderate (disabling, but not eliminat
ing basic function) 

4 = severe (presents basic function) 

PROVOKING FACTOR 

0 = no dystonia at rest or action 

1 = dystonia on particular action 

2 = dystonia on many actions 

3 = dystonia on action of distant part of 
the body 

4 = dystonia present at rest 

Rate: 

For: 

Also score 

TABLE 2 

CRANIAL DYSTONIA RATING SCALE 

Severity 
0 = nil 

1 = slight 

2 = mild (not interfering 
with basic function) 

3 = moderate (disabling 
but not eliminating 
basic function) 

4 = severe (prevents 
basic function) 

Upper face 
Lips 
Jaws 
Tongue 

Vision 
0 = normal 

1 = rarely troubled 

2 = can't drive 
or read 

3 = can't cross roads 
or leave house 

4 = functionally blind 

and 

Speech 
0 = normal 

1 = slurred 

2 = dysarthric but 
intelligible 

3 = dysarthric and 
difficult to 
understand 

4 = unintelligible 

Provoking Factor 
0 = nil 

1 = reading and viewing 
or talking and eating 

2 = movement of distant 
parts 

3 = at rest 

Feeding 
0 = normal 

1 = can still chew 
solids, occasionally 
chokes 

2 = eats mainly soft foods, 
frequently chokes, but 
can feed 

3 = significant difficulty 

4 = can't feed 

Also score dystonia elsewhere: See Table 1 
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TABLE 3 

WRITER'S CRAMP RA TING SCALE 

SUBJECTIVE 

0 = Normal 

1 = Curious hand posture which could be 
interpreted as normal 

2 = Obviously abnormal hand posture, but 
abnormalities confined to wrist and/or 
fingers 

3 = Abnormal posture involves elbow and 
/or shoulder as well 

4 = Abnormal posture involves other dis
tant body parts, for example the neck 
(specify) 

Dystonia elsewhere (not while writing) - see Table 1 

OBJECTIVE (using affected limb) 

1 = 

2 = 

3 = 

4 = 

Gibson's maze traced as accurately as 
possible given 30 or 60 seconds 
depending on pre-scoring trials 

Number of times the word "sunshine" 
can be written completely in one 
minute 

Number of counters piled on top of 
one another in one minute 

Ability to hold a full cup of water with 
arm outstretched (measured as the 
percentage of water split in one 
minute) 

and at intervals of 5, 15, 30,60,90 and 
120 minutes after the injection. Scoring 
was performed by an observer unaware 
of the drug administered, using rating 
scales devised for the involuntary 
movements (Marsden & Schachter, 
1981) (see Tables 1,2,&3). Spasmodic 
torticollis was scored using estimates of 
the degree of turn, tilt and displacement 
in the sagittal plane, rating both tonic 
and spasmodic or clonic movements. 
Shoulder elevation and other abnormal 
postures and movements were also 
scored if present. Cranial dystonia was 
scored rating movements of eyelids, 
lips, jaw and tongue using the product 
of the degree of severity and the 
provoking factors as well as separate 
scores for vision, speech and feeding. 
Simple and dystonic writer's cramp 
were rated with a series of timed 
manoeuvres evaluating speed and ac
curacy of hand function, as well as 
scoring the severity of the abnormal 
postures and movements. Dystonia 
elsewhere was scored using a severity 
and provoking factor product for the 
parts of the body involved. At each 
rating time a second observer assessed 
blood pressure and pulse lying and 
standing and questioned the patient 
regarding side effects and their subjec
tive rating of response to the injection. 

For spasmodic torticollis and cranial 
dystonia the results were analysed by 
comparing changes in severity scores 
with averaged pre-injection control 
period ratings. The average overall 
change in score during the two hours 

post-injection was then expressed as a 
per cent improvement or worsening 
from the pre-injection mean score. 
Results for writer's cramp were 
analysed in a similar fashion but, the 
scores of each of the four motor tasks 
and the rating of writing disability were 
normalized on a scale of 0 to 10 before 
a composite figure was obtained. 

2. Retrospective Chronic Oral Study 
The notes of 93 patients with idio

pathic spasmodic torticollis, 56 with 

cranial dystonia and 34 with writer's 
cramp were reviewed for a history of 
previous oral anticholinergic therapy 
(excluding tricyclic antidepressants and 
neuroleptics with anticholinergic 
properties). 38 patients with spas
modic torticollis, 25 with cranial 
dystonia, and 15 with writer's cramp 
had been treated with anticholinergic 
agents in varying doses at some time in 
the past. 63 patients had been treated 
with benzhexol. The mean dose in the 
41 for whom this information was 
available was 11.6mg (range 4 -
35 mg). Ten patients received or-
phenadrine in a mean dose of 300 mg 
(range 150 - 600 mg) in the five where 
the dosage was known. Biperiden, pro-
cyclidine and benztropine were used in 
1,4 and 6 patients respectively. Six 
patients had received two anti
cholinergic drugs at different times in 
the past. The response to therapy, as 
documented in the notes, was rated 
retrospectively as 1) a slight or mild, 
but definite improvement; 2) moderate 
improvement, still leaving obvious dis
ability; 3) marked improvement with 
complete or almost complete resolution 
of dystonia. When response was 
shortlived or transient this also was 
recorded. 

SPASMODIC TORTICOLLIS 

Normal Saline 

(/> 

O 
O 
(A 

A B A B A B A 
Figure 1 — Individual changes in rated score in 9 patients with spasmodic torticollis given in

travenous injections of atropine (0.6 mg) benztropine (2 mg), chlorpheniramine (10 mg) and nor-, 
mal saline. B = mean score over the 60 min pre-injection (i.e. "before"). A = mean score for the 
2 hr. following the injection (i.e. "after"). The broken line gives scores of the patient with segmen
tal dystonia reduced by a factor of 3 to fit the graph. * indicates the one patient improving (with 
chlorpheniramine) without sedation, but with similar benefit occurring after saline injection. 
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TABLE 4 

Effect of atropine (0.6 mg i.v.), benztropine (2 mg i.v.), chlorpheniramine (10 mg i.v.) and normal saline on spasmodic torticollis, cranial dystonia 
and writer's cramp M e a n % s c o r e c h a n g e 

Mean age Duration of 
(yrs) dystonia (yrs) Chlorpheni-

(range) (range) Atropine Benztropine ramine 

Spasmodic torticollis 

Cranial dystonia 

Writer's cramp 

Sex 
M/F 

5/4 

6 

5a 

0/6 

4/1 

40.5 
(22-58) 

60.2 
(47-68) 

46.8 
(35-66) 

5.4 
(2-11) 

5.7 
(3-10) 

12.4 
(4-23) 

- 1.4 • 

+ 4.9b 

-4.3 

-0.7 

15.6 

-0.7 

-5.6 

- 10.6 b 

+ 7.0 

Saline 

- 1.9 

+ 12.1 

-2.1 

Results are presented as mean per cent change in rated scores in the 2hr after i.v. drug in
jection, compared to the mean score during the 60 minute pre-injection period. Minus = 
improvement, plus = worsening. 

None of these differences reached statistical significance (Wilcoxon's paired test). 

n = number of patients 

a = 1 patient with "simple" and 4 patients with "dystonic" writer's cramp 

b = see text for dose alterations in one patient 

RESULTS 

I. Acute intravenous administration 
(Table 4) 

Spasmodic torticollis (Figure 1) 
Two of the nine patients with 

spasmodic torticollis showed improve
ment in their rated scores with normal 
saline of 28% and 6% respectively, and 
two worsened by 7% and 8%, however, 
on average, there was no overall 
change. None of the three drugs caused 
any statistically significant change in 
the mean torticollis rated scores. 
Improvements of 10% or more occur
red in 1 patient with atropine, 1 with 
benztropine, and 3 patients with 
chlorpheniramine. Drowsiness occur
red in all those who improved, except in 
one patient who responded without 
sedation to chlorpheniramine, but who 
also improved equally to normal saline. 

Cranial dystonia (Figure 2) 
Only one of the 6 patients with 

cranial dystonia improved (by 4%) 
with normal saline. Three worsened (by 
13%, 19% & 46% respectively) and, on 
average, there was a 12% deterioration 
although this did not reach statistical 
significance. None of the three drugs 
caused any statistically significant 
change in the mean cranial dystonia 

rating scores. Four patients improved 
by more than 10% on either benz
tropine or chlorpheniramine, but such 
benefit was associated with sedation in 
three of the four patients responding, 
most obvious in the two with the 
greatest change in rated scores. 

Writer's cramp (Figure 3) 
Three of the five patients with 

writer's cramp showed some improve
ment with normal saline (by 3 to 7%), 
but the mean change in rated score was 
only 2.1%. No patient exhibited an 
overall improvement of more than 10% 

CRANIAL DYSTONIA 

Normal Saline 

Figure 2 — Individual changes in rated score in 6 patients with cranial dystonia given intravenous 
injections of atropine (0.6 mg), benztropine (2 mg), chlorpheniramine (10 mg) and normal saline. 
Arrows indicate those patients who developed obvious sedation. ("B" and "A" as in Figure 1). 
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WRITER'S CRAMP 

40 

tf) 

z 
3 

tr o o 
(/) 

30 

20 

Atropine Benztropirte Chlorpheniramine Normal Saline 

B A B A B A B 

Figure 3 — Individual changes in normalized rated score in 5 patients with writer's cramp (1 with 
simple writer's cramp, 4 with dystonic writer's cramp) given intravenous injections of atropine 
(0.6 mg), benztropine (2 mg), chlorpheniramine (10 mg) and normal saline control. Because a 
decrease in the score of the individual manoeuvres indicated improvement on some tests and 
worsening on others, the scores of each individual were normalized on a 0 to 10 scale (0 = nor
mal, 10 = maximum abnormality) and then summed to give a final score. ("B" and "A" as in 
Figure 1). 

TABLE 5 

Chronic Oral Anticholinergic Drug Therapy 

Spasmodic Torticollis 

Cranial Dystonia 

Writer's Cramp 

Totals 

n 

38 

25 

15 

78 

None 

29 
(W,) 

21 
(W3) 

11 

61 
(W4) 

in Idiopathic Focal Dystonia 

Benefit 

Mild 

6 
(T,) 

1 

2 

9 
(T.) 

Moderate 

3 
(T2) 

1 

1 

5 
(T2) 

Marked 

— 

2 
(T,) 

1 

3 
(T,) 

T = transient benefit only, subscript gives the number with transient benefit 

W = worsening of involuntary movements, subscript gives number of patients worsening 

and there was no change in the rating 
of the dystonic posture adopted when 
writing with any of the drugs. The two 
patients whose performance deter
iorated with chlorpheniramine became 
drowsy. 

Other observations 
Aside from drowsiness, the only 

other unwanted effects noted were a 
dry mouth with all three drugs, and oc
casional faintness without observed 
change in blood pressure. The pulse in
creased by an average of 14 beats per 
minute within 30 minutes of atropine 
injection, but did not alter with 
benztropine and chlorpheniramine. 

II. Chronic administration (Table 5) 
Only 17 of the 78 patients treated 

with chronic oral anticholinergic drugs 
obtained any documented useful 
benefit from these drugs (9 of 38 with 
spasmodic torticollis, 4 of 25 with 
cranial dystonia, and 4 of 15 with 
writer's cramp). Eight had a moderate 
to marked improvement, but within 
days to weeks the movements returned 
to their original severity in two patients 
(1 with cranial dystonia, 1 with torticol
lis), and the benefit was reduced to mild 
in a third (with torticollis). Four 
patients (3 with cranial dystonia and 1 
with torticollis) reported an increase in 
their symptoms with anticholinergic 
therapy. The dosage of anticholinergic 
drug did not appear to differ between 
patients improving and the entire 
group. 

DISCUSSION 
This study was undertaken to 

evaluate the effectiveness of three anti
cholinergic drugs with somewhat differ
ing central actions on adult onset focal 
dystonias. These drugs, however, did 
not have a dramatic effect in 
spasmodic torticollis, cranial dystonia, 
and writer's cramp. The drugs either 
were of no benefit, or occasionally les
sened the severity of the dystonia 
because they caused sedation. 

We have been unable to reproduce 
the findings of two previous studies us
ing acute parenteral administration of 
anticholinergics in spasmodic torticol
lis. Tanner et al (1979, 1979a) obtained 
a response to scopolamine which was 

uniformly antagonised by physostig-
mine in all of the six patients they 
studied. Only single ratings were per
formed with each injection and, 
although a saline control was used, the 
various drugs were not given in a ran
dom double blind fashion. Lai et al 
(1979) noted a response to intravenous 
benztropine in six of thirteen patients, 
five of whom later improved on similar 
chronic oral therapy. Neither group 
discussed the possible natural vari
ability of the abnormal movements, but 
Lai and his colleagues (1981) more 

recently recognized considerable vari
ability in the severity of torticollis. In 
both studies, "blind" rating was per
formed only by means of video tape or 
film. These rating methods, although 
convenient and useful for documenta
tion, may not allow complete and sen
sitive rating of changes in the severity 
of the involuntary movements. For ex
ample, in patients with spasmodic tor
ticollis our rating was performed from 
multiple different angles, and the ag
gravating effects of various man
oeuvres such as walking and the use of 
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the hands was also taken into con
sideration. 

A prospective double-blind study in
vestigating the effects of oral anti
cholinergics in spasmodic torticollis 
has yet to be performed. Our review of 
patient's notes is open to all the 
criticisms of a retrospective study. 
However, if patients had obtained more 
than mild benefit, the response would 
have been noted, and such patients 
would have continued with the drug if 
improvement was sustained. Our 
results with oral anticholinergic 
therapy in spasmodic torticollis do not 
agree with those of Lai et al (1979). 
Five of their ten patients treated with 
oral benztropine (2-8 mg) obtained 
sustained improvement, while only one 
of our 38 patients had more than mild 
prolonged benefit. 

The neuropharmacology of cranial 
dystonia also is controversial. In the 
only double-blind controlled trial of 
oral anticholinergics in cranial dys
tonia, Nutt et al (1982) obtained dis
appointing results with benzhexol (4-12 
mg per day) in 5 patients despite pro
mising results in an earlier open study. 
Gollomp et al (1982) found that 3 of 15 
patients were improved with oral anti
cholinergics, but only in combination 
with other drugs. One of the two pa
tients treated by Casey (1980) with oral 
benztropine worsened, while the other 
remained unchanged. Altrocchi (1972) 
obtained an improvement with benz
tropine 4 mg intravenously in one 
patient with subsequent transient mild 
improvement on oral therapy. Four of 
five patients treated by Tanner et al 
(1981) improved with acute scopola
mine and worsened with physostig-
mine, while chronic anticholinergic 
treatment resulted in "long-term" par
tial improvement in 4 of the scopola
mine responders and in 3 of the others. 
Tolosa and Lai (1979) found the move
ments to be aggravated by physostig-
mine, while benztropine reversed this 
deterioration; however, the effect of 
anticholinergic agents alone was not 
studied. Many of these reports 
evaluated small numbers of patients, 
and did not use a double-blind placebo 
controlled rating system. In addition to 
the six patients studied in the present 
trial, we also have given benztropine 2 

mg intravenously in an open fashion to 
two other cranial dystonia patients with 
no alteration in their movements. These 
results, and our experience with oral 
anticholinergic therapy in 25 patients 
with cranial dystonia, do not suggest a 
convincing general cholinergic neuro
pil armacological mechanism under
lying this condition. 

The neuropharmacology of simple 
and dystonic writer's cramp has not 
been investigated previously. Although 
the response to acute intravenous anti
cholinergic drugs was disappointing, a 
higher proportion of this group ob
tained some benefit from oral anti
cholinergics than in the other types of 
focal dystonias. The incomplete nature 
of the response, however, suggests that 
cholinergic mechanisms also are not of 
prime importance in the pathogenesis 
of this disorder. 

The generally negative findings in 
this study must be viewed against the 
undoubted experience that the oc
casional patient with focal or general
ized dystonia may respond convincing
ly to chronic oral anticholinergic drug 
therapy. This suggests that the 
idiopathic dystonias may be phar
macologically heterogeneous. The 
children with torsion dystonia reported 
by Fahn (1982) to show a striking 
response were all treated with gradually 
increasing high oral doses of anti
cholinergic drugs. The acute in
travenous administration of anti
cholinergics does not allow adaptation 
to unwanted effects, such as changes in 
awareness, that may limit dosage. In 
addition, chronic high dose oral 
therapy could alter the activity of other 
neurotransmitter systems, either by 
direct action or through gradually 
evolving compensatory mechanisms. 
Properly designed placebo-controlled 
double-blind studies of the effect of 
chronic oral anticholinergic drugs in 
focal dystonias are required to deter
mine if such treatment is beneficial. 
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