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Article abetract We enroU~d 55 patienl& in a double-blind, pLae~bo·t:onlmlled.par&Uel de&ign study of the elfectivetle&8 of 
botulinum tollin (Botos.) injections for the treatment of apasmodk torticollis. Patient" received a standard &eriea of injections, 
either pla.:eoo or Botos. We determined the lites of inje.:~ionand do8ll per mUljC'eby the nature ofhead dllYiation. Compll.l"C<i with 
placebo. Bow'!. produced statistically significant improveDient in the severity of tortiooUia, diubility. pain. lUld degree of head 
tuming. There were DO serious Bide effect/l. During thedouble-blind pb.ue. 61% olpatienu. m.lect.ed with Boto:r.: improved;14% of 
patieDt3 subsequently improved dUring a later open phase at a bigher dose of Botos.. DiJ'ection of head turning, severity of 
torticollia,and presence or a~nceofjerky movements did not significantly influence the response rate. We conclude that Bolox 
\e 11 vaJ.Wlble treatment {or ll~modic torticollis. 
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In 1980, Scotti began using injections of botulinum 
tol:in type A (Bolol:) for tbe treatInent of IItrabismus,.­ and in 1984. Frueh et 812 reported the use of Botol: for 
the focal dystonia blepharospasm. In the subsequent 
years, Botol: injection beca.m.e the treatment of choice 
for hlepluuoapa&11, resulting in dramatic improvement 
in ovez 80% of patients injected.:l In 1986, we reported 
the results ofopen trialsofBotol: injections for the focal 
dystonia torticollis in patienta who had failed to re­
spond to eIteDJIive medica.l tria18 and who W1'!11!. in 
general, severely affected.4 These trials indicated that 
Botol: injections are Ulleful in the treatment of tor~ 

tic.ollis but differ in significant ways from its UI4! in 
blepharospasm; (l) The muscles involved in torticollis 
are considerably larger than those in blepharospasm 
and requirf: much larger doses of BotoL Tbe potential 
for side effects is greater. (2) TortieolliB involvea a 
greater number of muacles than blepharospasm. The 
correct do&e for each mWICle must be determined inde­
pendently. (3) The dose of Botos:. neceslW"Y to a.ee a 
clinical change in torticollis was found to vary consjder~ 
ably from person to pentOn. This in not the cue in 
blepharospasm.

We now have carried out a double.blind, placebo­
controlled study of Botol: injections in the treatment of 
torticollis to document the effectiveneu of the injec­
tiona, and also to add.res8 the following iasues: (I) the 
ruPOIl5e rate to Botol:, (2) the roaguitude of the re­
lponseto 80to1, (3) tbeduration Ofbellefit from Botol: 
injedions. (4.) the relationship between dose and re­

sponse, (5) the rellponse of pain to the injectiona. (6) 
side effects from Botol: injections, and (7) whether sub­
groups of patients with torticollis (eg, pure retro<:ollis or 
tilt, patients with tonic V8_ jerky torticollis, etc) have a 
significlltltJy different response to the injectjoM. 

Metboct.. Patients with idiopatbi.c torticollia who had failed 
to get lubstantial response from at \east 2 drus tria19 (inc:lw:!· 
ing at least 1 trial of ant.icholinergic8 to tolenmce) were en­
rolIad in tbe study. We ...c.Iuded patients with a knO'Wll or 
SUlipected C8.U&e for Lhe IorticoUia, a prior thalamotomy or 
puipherBl (nerve or muscle) opel1ltioD.. and patients who had 
previmJaly received BotoJ: injeetiollM. AIl patients who met 
these inclUlliion and 8I.durion criteria we" invited to pautki· 
pllU in the study. which .... apprO'Yed by the lnstitutiouaJ 
Review Board. Fifty-five patients _ivoed ooWlents and weM 
enrol1«l between March 1987 and August 1988. Two blinded 
pb)'llicianl pva the injections. determined the Oegree of head 
turning and disability, aDd videotaped the patients; but they 
did not es.awine the atcenllib 0'- ,,-Us of Lbe neck muaclea, 110 

that lhD p~e of mUllCIe atrophy WlJ'Jld nol identity pa­
tients receiving active injection. Two IIDhlinded physicians 
drew up Botox or aaIine into ayrinaes for injection, eUJtlined 
the patients for Itl1!ngth and Itzoe of neck fI1u8d8ll, evaluated 
Lhem (or adYV'!le e.lfect.3 and 9ubJective re:aPOuaea. tIKI -" 
available to IlI5war questioDll in CMe of e~~cin. 

Each patient had 5echeduled visits kI the Dystonia Clinical 
~h CeDter at Columbia-Presbyterian Mediad Centii!l, 
BDd, all well! encou:rapd to make a final 6th visit, During the 
initial visit, patients ware e:l.BlDined by the unbliDded pby&I' 
dana and questiot18 about lhe llElVerity or their torticolJis. 'I1u!y 
wore div;Qed intD 3 ceUa (A.. pun' rotational tarticollia; B, tar-
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T&ble L Do.ieI, lajectioa sitel, and Dumber of 
p.Uea~ earolled in eKh cell 

To'" No.ot.... lnteetion
(onile) ol'. 

Cd j,., pUR mletional torticallil 
(N - 26) 

ConttalstenLl'tamacloeiOOlDoUUlid •lpa,ilatenJ tnIpe:r.ius " II,Contza1qlenLl trape'ti1JlJ " " CAU B: l.Orticallis plus ntrocalli.o 
IN - 9) 

ConttalstenLlitemoc:leidalD8lIl.Oid 40 8 
Ipsilateral tnlpezillll 56 II 
eonttalstMral tnpe~ua 65 11 

CeU C: heed lilt :l: torticollis aDd ~trocoUis 

(N - 20) 
Contnl.latellilltel'nQ<:leidouwltoid 40 8 
iplilateral tnpniua 65 11 
Contnl.lateral tnpniua 55 11 
Spleniua capituo iplilateral 15 3 

to diftction of tilt 

ticollis phls l'\1tnx:oUis; and C. b88d tilt with or wil.hout tor· 
ticoHia and retrocQllis). In order to ensure reasonable ba1mca of 
Botol: and. placebo injectWn6 in eath cell. randomization was 
stratified by ClIU type. which was complllted for blocb of 4 
aequenUalJy enrolled patients in eacb cell type. The blinded 
physicians then rated them according to the Columbia tor· 
ticol1ie rating fonn.'; They wefe videotaped aceordinl to a 
ttandard protocol: seated with eyes closed while instnJct.ed to 
relu completely, turning maximally toward and oppaaite to the 
dnction of torticoUia, and walkin( back and forth. They WRnI 

abo aaked to attempt to keep their bead Cacina" forward for up to 
30 eecond3. The blinded physicians then injected them with 
Botot 01' aa1ine. using syringes 6JJed by tha unblinded physi. 
cians acmrdiDs to the protoc:ul for cells A, B, or C. Botol: was 
provided by Dr. A. Scott (San Frandsen. CAl and dissolved in 
oorme1 aaJine to a cOll£entllllion of 2.6 unitll pet 0.1 ml. The 
doIe8 per muscle fur ncb ~ .... IhOViD in table 1. The ~n 
&ibis were distrihulBd evenly O'V,", the respective muscles. The 
mUlldea. dizltribuLioD of injection &ibis over each muscle., and 
total doee per muscLe _ derived empiric:all,y dl.lrinc prior 
open·label ~U& of BoWl: in 36 patientll with varioUli forms 
or tortil:ollia. Mean aJculaled doaea were then cut by half 
bealuse of-rely coac:ema by ttle FDA. 

Subjects ratUl'lled in 2 w... (visit 2), 6 weeU (visit 3), and 
12 WI:leU (visit 4). Durin( each oftI-e visib, the unblinded 
pbYllIciaD& eu.mined them to grade the aize and stnmgth of 
the riaht aDd llIItt,temocleido_toida and trape~ii,and asked 
about ~ible.d~effect". The subjects were asked by the 
unbliDded ph)"ic:ilu:ul W naluate c~ in the torticollis 
relativ. to baselinll accordinl to 3 scaleli: 

(I) ReI __ (rautta of injection): +3 = markedly im· 
pMVed, ".ry happy with ralwts; +2 - moderately improved, 
happy with reswu.; +1 = aliBhdy improved, but not signifi­
cantly; 0 - no chanae; -l = lJ.irhtly wone, but nol ailnifi­
~Uy;	 -2 - dtl6nitAlI)' WQrM. 

en Cap scale (functional capacity): from 0% - completsly 
diMhled to 100% - fully functionaL5 

(3) Pain leale: from O~ = no dUference in pain from before 
injections to l00CRi = complete pllin relief. 
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The blinded physicians complet.@d the CoLumbia Torti· 
collis Rating Scale and 'repeated the standard videotaping. 
The vldeotape9 for all visits were rated by the blinded obser. 
vers who recorded degree of bead turning at ll!lIL. degree of 
head turn~ while walking, muimum dep1!e of head turning 
oppOllite to direction of torticoUis, and. duration of time- in 
!'oeconde that the- head could be kept straight. Head turning 
Wall "led IIIiI the degree of rotation except in a!JmaIl number of 
patients who had essentially pure tilt or retrocoUia; in th~ 
patientll, the degree of Lilt or re~oUiswHBscored. 

The double-blind phase was completed at week 12, the code 
was broken to the patientll, and the open p~ began, All 
patients received active (Botoz) injections at the u.me d06e& 
a!llligned to the cell they were in. They returned in 2 vreeb (or 
visit 5. At visit 5, all patients had the option of receiving eXlla 
injections it they had not received Mti,fllCtory benefit from 
the injKtions sL viait 4. The dON a.od location of these op, 
tional injections was at the di&cretion of the injecting physi­
cian baaed on the patient', complainu a.nd eu.mination at 
that time. The total dose ohhe optional injectio[lll varied from 
30 to 250 units (mean of HS unitll). Those patients who 
received the bo08"'r injecliona were urpd 1.0 return in 2 weeks 
for visit 6 to be eumilled and videotaped. 

All patienta completed viaits 1throUCh 3. but 3 miseed vbit 
4. One experienced awallowini difficulty a.nd did I'IOt want to 
continue with the PJOil'&III. A 2nd patient was discour8&'!d 
tbat he bad l'IOt received benefiL.. A 3rdplltient fell andlluffered 
a brokeJl, ltig and WHB unab~ to make her number 4 viait. All 
bad received Botox. in additilm, there were !lOme lost daLa. 
including videot.ape eegments that were inadvertently da· 
slltlyed. Pain data _re PlJt obtained for visit 2 and wno: 
obtained fot' viait 3 by ph(lne after tbe visit. The &IIlount of 
tniMinldata for viaits 1throUlh 3 varied from 5.5% to 10.9% of 
the total amount of dat.a. From visit 4. 12.7% (If the total dau 
were miosa~_ We prewnt mean &:Ora for placebo and Bolox 
patients at e~h visit. and all ltatame.o.tlI of statistical signifi· 
eatIOII are b8Aed on ~(lmparillOnaof matched pairs. 

Videotape:!! of ~ch pat1ent viait were rated by the 2 blinded 
ooaervel'l'l independant1y. and the mean of the 2 values wa6 
ueed tor anaIysilo. For degree of head turning at reIIL acd 
walking, and mal:imum degree of head turning oppoeite to 
di:ection of torticollis, ratinp (If the 2 abr.ervenl _re COITe' 
lilted (r - 0.74 to 0.S9). The duration o(tiJ:ue tbe head couk! be 
kept straight WHB difficult to acore reproducibly. even for the 
&8.tl1e observer (especially in ths presence of tremor), and W!U 
not u&ed in the analysis. 

All patientll received !Jingle-fiber EMG studieA performed 
by a physician who was blinded to wbat the patienta had 
received. Thestudies were perfonnedat visit 1before BoWl; Qr 
saline injecti(l1l8 andat visits 2 (week 2) and" (week 12). Tb_ 
ntIults will be reported. separately. 

Dat.a _re entered into the Clinfo computer syatam and 
anaIyud using the SAS atatisti~al software program. 

Results. Age at entry into study, sex ratio, duration of 
torticollis, severity of torticollis, and percentage oC pa­
tients with pain were comparable in the Boto~ and 
placebo groups (table 2). 

Double-blind phase. Benefit. Maximum benefit was 

( 

!teeD at visit 3 (6 weeks after the injections). AnnlYges of 
covariaDce were done on tbe resultl:!. at that time adjusL· 
ing for baseline measures where appropriate. The sub­
jects had a significant improvement in 'Cap, Pain, and 
Res SCOre! compared with the control group. Head tum· \ 
ing at relit and with walking were also significantlY \ 
improved in the subjects compared with the control8. 
Ability to turn the head in the direction oppoaite to 

I 
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Table 3. Re&PQIlIIe to injectioD8 

B_ Viait Improve­......- ,looale) p valUt Group Ilue ~~. 

Cop 0.0097 Bo... 39. 49.1 •., 
(O·lOOl P.IlC~ H.:l 43.<1 -:1.9 

NS Bo.., 59.8 62.8 '.0 
(O-!/IO) ...,69.6 "'" """'.... -,'-:I..., 0-0001 Boo., "., 50_' 12.6 
lO-90) P.IIl«bo 71.1 7J.7 -2.6 

Wolk 0.0016 BoloI 54.8 39.0 15.8 
(0-90) Placebo W.' 42.1 2.0 

Pain 0.0029 Bo~• 39_' 30.' 
(0-1(10) PlO<OOO ..,'-' ... Bo... 0_.0.0001 0.' 
(-3'+3) P.-, -0.5 -0.5 

Whoa the _",...,.,i mrnd:it>n ,.,. mllJl.iploo IooCo if..-:L ....rv\hir!l: but 
Cap ........ dpli.&.:a.- U the O.~~ 

c., F\mctioDOll c.paclC)' oeaLo, IN'''''"''' <If normal fImcci<>.,ing.
." Muimulh utont of bead turninc <lJ>PAite to dino:t;on or Mildtwllu.e _UNCI i.a. doer­.... Itnaal ofa-:l Wl'niPr'.-I; "ftt -...l izt 4ov-<.
 w"" I!:ttutoilaeodtutninr;_hi!otwailWJc -..d in dq..-.
... Pettellt iIlIp..,.....-"t iIllI"i"­... .....""'. 

walking. The mean improvement in pain lor 11 patients 
with pain was 63%. 

Subgroup apalysis. We an.a1YIed Qutcome of injec· 
tions against the following 8UbgrOUpS of patients: 
{l) t.ype oftorticollu.: puN retrocolliJJ. pW1! tilt, all othel'll 
("typical tort-ieoUia"); (2) ieverityofhea.d. turning: mild, 
moderate. ievere; (3) jerlrinell8 of tQrticoUis: aheent, 
mild, moderate, severe; (4) iel:: men, women; (5) age at 
time of injection; (6) duration of symptoms at the tiIne 
of injection. 

Analysee of covariance were performed with the sub­
groups 88 covariatea. No subgroup was collltiBtently dif· 
ferent in respoIl8e from the lNup as a whole (80rne 
subgroups differed in 1outcome measure at some visit). 
In particular, patw.nts with aevere torticollis and pa­
tients with jerky torticolli8 didaa well with Botol: injec­
tion8 88 the group a8 B whole. We analyzed the 
subgroups with pu~ tilt and pure retl'QCOll~Bep8J'ately. 
There was no significant difference between placebo 
and Boto.J: treated patients in either aubgrOtlp, but the 
numbers were sII1all. 

Side elfeq.§. Side effects can be divided into immedi. 
ate 8ide effects (within 24 houn) and delayed 8ide ef­
fects. 

ImnwdUzte !ide effet/.f" Five people complained of 
severe local pain a, the time of injection (3 8ubjects, :.! 
controls). Eleven people complsined ofpeniBtent pain 
lasting at least 24 houn in the area of the injections (5 
patientl'l, 6 controls). 

Delt:Jyed $ide effeclB. Tbree patients who received 
Botol: had swallowing difficulty or a seD5lllion of chok­
mg after the injections. These Iympl(lms lasted 4 weeks 
lor 1 pe.tient and 43 weeks for the other 2, IlIld were mild 
in 2 Cll&e8 and moderate in the 3rd case. 
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Table 2. Patient characteristics 

Mol. 

''''''''
 
!llean. wben 
inj8f::t«1 

MelIll durlililm 
ordiaeue 

Seventy 
Mild........
 
s...~ 

'kg.....,..... 
Moderate 
So"N 

-~ of paiD 

BoLox 
(N ~ 28) 

l] (39%1 
l'7 (61"') 

P,..... 
(N - 2'71 

9 (3;'%) 
18/67"') 

NS by chi-lIQ.1Janl 

46.8m 52.6 yno 
N8 by' W:~I 

6.6m 9.8yn; 
NS by I telIt 
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, , 
Nfl by <;hi-.quare 

cOUlblninl III<>deratfl and 8eVeft 

20 f71~) 18/67'J1" 
NS b,. cbl-1qIJanl 

direction of involuntary head tUl1ling was not Bignifi­
canOy diB'enmc inllubject and control groupe. When the 
Bonferroni correction Cor multiple testa was applied, aU 
analysel enept for functional capllcity (Cap) reroained 
lIignificant at the p < 0.06 level. The resulta are shown 
in table 3. 

TUne coune of benefit. The time Cl)Ut'IW! of improve_ 
ment aft.er the injections is obtaiJIed by comparing the 
I1lSponaesat viBiu 2, 3, Jllld 4. Thiaia beat appreciated in 
the CUl'Ve& lIhoWI1 in figures 1 through 4. Altbough we 
had initially expected 1,(J see ma:rimum benefit at 2 
ween aft.er injection, some patients did. not achieve 
maxiInum benefit untillster. 

Mount or ~ement.At vjait 2, 11 aubjecta re­
ceivingBotol: (41%) reported no improvement, 5 (19%) 
reported minimld improvement (Res scor~, 1), 5 (19%) 
reported moderate improvement (Res &C<lre, 1.5 to 2). 
and 2 (7%) reported marked improvement (Res score, 
2.5 to 3). Four subjects (14%) reported woraening. By 
visit 3, 3 (11%) were worse Uwa before injections, 8 
(29%) had no improvement, 6 (21%) had minil:Q8l im­
provement., 8 (29%) bad moderate improvement, IlIld 3 
(11%) had marked improvement. 

The &moun' of improvement due to Bot.ol: injectiON 
can best be estimated byeUDIining thosepatient8 who 
responded to the Boto•. For this analY8U, we will con­
aider only patienu who lI!Ceived Batol: during the dou­
ble blindphaae. We defined re8ponders to be those 17 of 
28 (61 'JIll patients with a Res acore oll or more at visit 3 
(mean Res score for this group was 1.8). These patients 

I
l reported a mean improvement 1n Cap llCOre of 14%. 

They experienced. a mean change of 17 degrees in head 
turning at rest, and 22 degrees in head turning while 
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~ 2. Funcuonal capacliy. • p < 0.05 by p~red t &:est. 

Two patients who received Boto:! complained of gen­
eraliz.ed weakness lasting2 weeks for land 3 days for the 
other. Both were eumined 2 weeks after the injections 
and neither had limb weakness. Both had moderate 
weaknl':88 of neck extension and rotation. Another pa­
tient receiving BotoI experienced neck weaknesa with­
out generalized weakness. 

Five patients experienced fatigue, lasting 1to 6 weeks 
iD 4 patients receivingBoto1&nd 2 days in lpatientwho 
received. placebo. 

Three patients receiving BoOO:l eq>erienced head­
ache or nausea. lasting hours to days. 

Four patients experienced incre&Bed spasms after the 
injectiOOB (I receiving placebo and 3 receiving Botox). 
One of the patients receiving Boto:l had right turning 
torticol.l..i8. She developed severe spasms in the right 
trapezius and had to receive an extra 55 units injected 
into that muscle 5daysafter the initial injections. This 
reduced. the spMm8 by vUit 2, and abe ultimately had 
subjective and objective benefit (rom the injections. 
The other 2 patients ~ivini Boto1 bad iDcreased 
&pum8 lasting 2 da)'B IlDd. 2 weeks. respectively, and 
both ultimately benefitted from the injection&.. 

In addition to the delayed side effects already listed. 
patients receiving Botox experienced transient par­
eatheaUui (2 patienta), episodes of"lightDing pains" (1), 
and hlve& (1). One patient receiving placebo had hand 
swelling and 1 developed a boil on the abdomen. 
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Figure 4. Dqree of head turnif18 whiU waikifl8. 0 P < 0.05 
by paired t test. • Bolot <1nd placebo group, combined. 

Open phtue. The subjective and objective measures 
of torticollis e.r.amined during the double·blind phase 
can allIO be eUJIlined after the injections at visit 4 (same 
do8es u visit I) and after the IllJ"ger CUDlulative dose 
given at visitll 4 and 5 (2 week» apart). Of course, these 
U6e88mentll were no lo~er bliDd. 

Evaluation at visit 5 demoll8trated. that the subject 
group appeared to benefit more from the injections at 
visit 4 than the in;eetioll8 at visit 1 (figuftS 1 through 4), 
even though the 8lUI1S injection schedule wu used. We 
suspect that thb representll residual effect or the Botex 
remaining at 12 week» after the injectioon. The group 
that originally received. placebo experienced improve­
ment 2 weeks after their 12-weelc injectioN that was 
comparable to the change in the double-blind subject 
group 2 weeks after their ht injections. 

Thirty-four patienta were emmined at visit 6, ie, 2 
weeks after their 2nd injection (visit 5). There is a 
suggestion that they experienced greater improvement 
after this J.ugerdose ofBotox (appro:ltimaUlly 240 unita 
per patient) than after their BotaJ: injec~ions at the 
lower dose (approximately 145 un'ita per patient)_ Mean 
impro~mentin pain went from 40% at the lower dose 
to 61% at the bigher dose (p - D.OO3); mean Res score 
went from D.9 at the lower dOl!le to 1.9 at the higher dose 
(p _ D.OO5). Objective meuu:res were not Ilignificantly 

d 

"
 i< 

D 
B 
i' 
bl 
~ 

"'d, 
ti· 
, i 
pi 
m 

Jl. 
~ 

in 
T 
p' 
2( 
m 

til 
AI 
B. 
w. 
h. 

"' tic 

i, 
nb 

wI 
15 
~, 

1O, 
ID 
~, 

tre 

"","

WD 
ch; 
lia , ~, 

bo, 
the 
rie, 
111 
'0'm. 

I wh 

I
w" 
(,4 
(32 



I 
different at the higher dose, possibly because of the 
small number of patients c.ompaoo This is seen graph. 
ically in fi.g\uw 1 tbrough 4. 

Disell8SioD. A large, uncontrolled study of the use of 
Bowl. injedioD8 for treating torticollis found a 70.7% 
irnpmvement rale.- There have been 3 other double­
blind studies ofBotoll injections in torticoUis. '"" Gelli et 
sF injected 20 patients with placebo, low doses (50 to 70 
units), intennediate doses (100 to 140 units). ot higher 
doeee (200 to 280 units) 0(8000.1. They found n<J statis­
tically significant improvement in an objective tor_ 
ticollis rating SCOre at any dose (compared with 
placebo), but did find 8ublitantial 5ubje(:tive improve­
ment in 16 of 20 patients. 

Tilli et ale injected 21 patUmts with 100 uniu of 
Botol-50 unitll in each of 2 muscles. They used the 
same rating score and found a statistically significant 
improvement in objective and .!Jubjeetive measures. 
Tbey did not estimate th.e amount of subjective im, 
provement, but the objective score improved a mean 
2/11 08%) in Botol-treated patients Cl)lIlpand with a 
mean improvement 0(0.3/11 (3%) in controls. 

I
Jankovic and Ormang injecLed 7 patientli with tor­

ticoUie during the double-blind phase of their study. 
Although significantly more pat'eots improved with 
Botol: than with placebo, the degree of improvement 
was not significant. In addition, 8()me of tbese patients 
had injections (or oromandibulaJ' dystonia. They did 
not analyze 8eparately the patients injected (or tor­
ticoHie alone. 

The objective rating score used by the 1st 2 groupsl.8
i is not particularly 8ensitive. They used a colXlp08ite 

objective score T: 

T ~ [(R + L + E) X DSJ + IU X DUI..
".... I where R equals rotation (0, absent; I, <15 degree!i; 2, 

15 to 30 degrees: 3, >30 degrees); L equals tilt (0, absent; 
I, mild; 2, moderate; 3, severe); Eequ.a)sshoulderelevation.. (0, absent; 1, tIlild; 2, severe): DS equala duration of R, L. 
and E n, intermittent; 2, oontinuoue); U equa/s tremor or., jera (0, absent; 1, present): and DU equals duration of 

at tremor()erks (1, intermittent; 2, continuoue). 
;), In the plaUllible CB&e o( a patient with 60 degrees of 

.-
/,

'"
>I 

rotation who improves to 11i degrees of rots~ion v.ithout 
change in tilt, tremor. or shoulder elevation, the score 
would go from 14 to 12, a change of only 14.3%. This 
chanp would have heen cOnBidered "lese than substan­

n tial" by the criterion o( a 3-point change u~ by Gelb et 
aI.'" We (ound Boto1 to be of subjective and objective 

2 benefit in the treatment of torticolli8. By 6 weeks after 
a tbeinjections, 39% of patients treaLed with Boto1es:pe" 

rienced a moderate or marked subjective improvement " la (11% had a marked improvement) compared with 0% of 
controls. We found statistically aignificant improve­" on ment in pain, head turning at rest, and head turning.. while walkin(. DurinJ the open (nonblinded) phaae, 2 
weeks after injections at a higher dose (viait 6), 25/34 "' (74%) experienced a moderate or marked improvement "ly {32% had a marked improvement). 

For most patients, there was greater improvement at, 
higher doaes than at lower dos.ea. Even flO, &Orne patients 
benefit {rom the lower doses. Our results suggeat that 
there is cODlsiderable variation lIJDonlJ patient,., as to the 
optimaJdo8e. We suggest that patients initially receive 
modest doses of Eotol:, and that the dose be gradually 
inclWl8ed at subsequent visita to tnaIimize benefit lind 
avoid doae-related aide effect8. The choice of mU&Cl@sto 

inject, the concentration of Botol:, and the number and 
location o( sites were determined during prior open 
label trials. They do not nece!l8arily represent the op­
timal technique (or ~ treatment of torticollis. Hope­
fully, further e1perience with Botox wiH determine 
which te<::hniques are the most successful. 

Improvement after injections was delayed (rom 2 t06 
weeks in f;Qme patients. Moat of OUf patients request 
repeat injectiON appro1imately every 3 months. Our 
observations indicated that there was still residual ben­
efit at tbis time. Rumination QfmU8Cle bulk confirmed 
this, since we Crequently found that an injected ster­
nocleidoltWltoid muscle had not returned to normal 
bulk at 3 lIlontbSl. These observationa should be coNid­
end when planning injections doses and schedules. 

Only 2 patients discontinued Bolol: injections be­
cauee of aide effects, both with swallOWing difficultie!i. 
From subsequent experience, we believe that swallow­
ing difficulty ariees because of local spread after injec­
tiON into the lower portion of the stemocleidomastoid 
or splenius capitus and can pru~bly be avoided. 

Three patienu experienced II temporalY increB&e in 
sputnS after Botol: injections, Lrequiring supplemental 
injectiona because of the IM!verity of the spasms. We 
have subaequentJy obaerved this ph.enomenon after 
Botol: injections in other patients with torticollis. We 
suspect that in some patients, improvement in bead 
turning unmasb the action of less affected musetes Of 

triggers the involvement of new muscles in d)'l;tonia. 
We consider BOto1 a valUflble treatment for spas­

modic torticoUis. AntichoEinergic tWlrapy, the best sin­
gle systemic dnJg therapy for torticollis, may benefit 
betwHn 40% to 50% o(patients treated. 1O The resp0D8e 
rate to Boto1 injections W88 74 %at an appropriate dose, 
making it superior to the best dru8 therapy. Side effects 
ofBoOO1 injections weft mild and infrequent compam:! 
with the considerable aide effects seen with high-dose 
pharmacotherapy. 
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Environmental risk factors in 
Parkinson's disease 

w. KoUer, MD, PhD; B. Vetere-Overfield, RN; C. Gray, RN; C. Aleunder, BS: T. Chin, MD; J. DoLezal, PhD: 
R. Hassanein, PhD; and C. Tanner, MD 

Article ahst.ract To investigate possible risk factor! for Parkinson'l diseue (PO) we eonducted II eue-control Itudy of 150 
PD patientl and ISO age- and sex-matched controls. We intervie9ied and eu.rained all JOO subject&. We coUected demographic 
data including lifetime hiewnes of places of residence, source of drinkinll waLer, and OCNpati01\8 luch al farming. Subjeeta 
completed I. detailed quel:llionnaire regarding herbidde;pelSticUiIe up08ure. RunU living aDd drinkil\( well ....aLer were 8illflifi­
cantly increased in the PD patienLe. Thill was ob&erved regardl8lUl of age at diBeaae onset. Drinking WiIlU waLer was dependent on i. 
ruralliring. 'I'twre were no 8igni6.cant dilferencea bIIltween cases and controla for farming or any meuure 01 expoeure to berbiddes 
or pesticides. These data provide furtber evidence that llI1lenvironmltntal train could be involved in ttw etic;Jlogy of PD. ( 

NEUROLOGY 1990;40:1218-1221 

The cause of Parkinson's disease (PD) is unknown. 
Parkinsonism occurred Il8 a sequela of the epidemic of 
encephalitis in 1917-1926,1 but there is no evidence that 
PD is related to an infectious process.~ Studies of mono­
i;ygotic twins have found a low concordance raLe .8ug­
IJ88ting a limited role for heredity.3-I Age-related loss of 
the nigrostriatal dopllIDine 8yutem occun but is in.Bu.fli­
eient to cause parkin80nilmP It would therefore ap­
Pear that PD is acquired. The discovery that the 
clinical. biochemical. and patbologic features of PD~ 
are cauaed by the chemicall-methyl-4-phenyl.-1,2,3,6­
LetrahydropYTidine (MPTP) suggesta that a similar 
neurotoUiJ may caUBe PD. A plant.derived excitatory 
neuroto:r.i.h may be responsible for the Guamanian 
llIDyotrophie Iaterel sclerQsis -parkinsonism-dementia 
comple:r. (ALS-PDC).ln Several investigaton hypoth­
esized that e1PQ&ure to an environmental toxin may be 
responsible (or PD.II·Cl Epidemiologic studies have in­
dicated that living in a rural environment, Canning, 
drinkinll: well water, and occupational herbicide/ 
pesticide e:r:paaure may be risk (acton (or PD.u.u The 
,tate o( Kan88.8 is 8 suitable location to study these 
varia.bles because of ita combination o( urban and rural 
&griI::ultlU81 economy. We have there(ore i.hvestigated 
these lacton. in II caAf!-control ,tudy. 

Metboda. One hundred fifty pati.tntl with PO aDd llI1 equal 
!'lumber of qe- (:1::.2 yean) Ilnd seJ:-matA;hed CQntrola were 
.tudied. PD patients wlere randomly selected from the Move· I
ment DillOrder Clinic (Univenity or Kanaa. Medical Center) 
and control subjects _Rl aUendinr neurolocic and medical 
clinics (UniwlIIity 01 KantoM Medk.al Center). These clinics 
are university based and receive referrm frow the iIlntire 8tate 
of KllI18l1S. The diagnosis ofPD waa bued on the prellence of2 
or mo~ of the cardinal8igns 01 the diseue (UlemOr, rigidity, 
bradykinesia, and postural instability) and re6pOmiwnesa to 
levodopa therapy. All patients willre uamined by the same 
neurologlllt (W.C.K.). Age at disease onset waa defined as the 
age at which the lit lIympwm became evident. Patilents...-itb 
atypi.l:al features suggesting a multiple sysLem atrophy or 
postencephalitic or other forma of aecondary parkinllOhi8m 
were excluded. All controlsubjectll we~ 6II.Illined. and tho.e 
with any parkinsonian signs we~ excluded. Individual' with 
expoeure to nilluroleptic& and llevere ounentia were not in­
cluded in the 8tudy.Information W811 coUected by meant of. 
questionnaire administered by a trained interviewer in a face· 
to-face interv;"w ...-ith tbe subject and family, if available. I
Sociodemographic data we~ obtained including the number
 
of yelll"ll lIpent in Ntal versus urban living, numblllr o( yean
 
spent farming, number of years drinking wlell water, and e:lpo·
 I
SU~ w herbicidea or pesticides. RunU living was defined u
 
n:sidin.g in a town with a populetion lese than 2,500 people
 
(U.s. Bureau ofCenllue criterion). The population of citin in I 

IPJom l..iiio ~ of ~ (V•• KolLot. 8. v_.OwwrWd, C. Gn,,1IDd C• ......"..,cI.t). Povv.ntm MoodiciDe (1m. Chin..,d Dolos&l)• ..,d Bio>a>oet:y (D.·
 
~ial, UuiO'eniry of ItM>Ma MedIcal c....Wt, K.o--. CiLY. K!l: IIIod l..iiio DoIpaRmeo~ of N.uroqioal 9cie_ (Or. T .........l. RIlIh·PftOII>~rI.t.D. St. Loko'l
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