
524 Journal of the Royal Soc:iely of Medicine Volume 85 September 1002 

Botulinum toxin treatment 01 spasmodic torticollis 
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We reviewed tbe efficacy and adverlle effects of 
repeated botulinum toJ:ln injectioas into hyperactive 
neck JnWcles or 107 EJUa:elIlrive pe.Uenta with spasmodiC' 
torticollis. They received 610 iqjection treatments 
over a median period of 16 monthe (ranp 3-42 
months). One patient failed to bt!nefit at all, but 101 
(96%) patients reported considerable (moderate or 
eJ:cellent) benefit from at least DOll treatment. On 
a global aubjective reeponMI rating, 93% of 429 
treatments resulted in some improvement and 76% 
in IIIlXlerB1e or eu.el1ent improYU:len1 Pain reduction 
IOliowed 89% of 190 treatmenLII with modeTate or 
exoellent reduction attar 66%. Median duration of 
benefit was 9 Wfo.ekB. All torticollia ~ responded 
equally _U and injections into two (or more) involved 
neelc mUlIC:les were tnore effective than iQjection into 
a .mgle mUBCle. The most frequent adverse eB'ect was 
dYllphagia, oa;:urripg a.f'ter 44% of all treatments, 
but this was llevere after only 2%. Antibodies to 
botulinum toJ:in were detected in tbe!lerum ofthr!le 
ont of the five patients in whom 1088 of treatment 
efficacy occUl'Ted.. We col1Clude that botulinum toxin 
treatment is the most effective available therapy (or 
spumodic torticollis and practicaJ. advice is provided 
for anyone wishing to !let up the technique. 

Introduction 
Spasmodic torticollis, which uaually presents in adult 
lite, is the most common focal dystonia'. Patients IlI'lI 
distresaed by neck pain, functional disability and 
aociaJ emb8ITasBrnent. Until retlllntly tortieoUia has 
been notorioasly dit!'lCUlt to treat. A variety ofdruga, 
principally anticholinergics, and aurgery were the 
main tberapeutic optio.u... Both often failed to control 
the lorticollis, and unwanted aide effecta were 
common with drtlgr. The advent oCueatment ....ith 
injection" of botulinum toxin, type A, (BOTOX), 
a potent n.eurolm;in producina' temporary muscle 
wealr.oell8 by presyna.ptic inhihition of acetylclloline 
reLe8llC', has colUliderably altered the manlllement 
of 8P&lImodk torticollis. 

A number ofsmall blinded, placebo-controlled b'ialI 
of BOTOX treatment of torticollis bave shOwn 
ligniflcant benefit4 --4, as have aeveral uncontrolled 
studies1-1l. Thill sueeeaa. conl'trmad by the reaults in 
the present paper, mea.u.. that it will be desirable to 
provide BOTOX treatment at a number oC centres 
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tbroUJIhont the UK and el!lewhere 80 as to make this 
therapy widely availab'le. The purpose of this peper 
is to deacribe the practical methods. results and 
complications of this new treatment, ba.eed UpoD. a 
!leries of 107 patienLII 110 managed in the last three 
and halC yeare. We will cone4lntrate upon thO!le 
i811ues ofimportance to anyoD.8 wishing to !let np the 
tel;:hnique. 

Patient.8 and methods 
Pwiel'llB 
The 107 patients attanded The National HOBpital 
Cor NeUrology and NeUl'OlRU'gery Cor treatment oC 
torticollis by botulinum toxin injection. Thill does not 
repreaent the total nwnber oC such casea eeen at thia 
hoapital, for others W4!n! treated by colleagueB, and 
in SODle cases there was il:wuffaeient inCormation for 
analysis. There were 86 femaleB and 42 maleB, with 
a median age of 47 yean (re.nge 22-80 yelll'll). Medi.Im 
age of onaet of torticollis was 40 yeara (range 3-77 
yaan), with a median dUration ofaymptoms of 5 years 
(range 1-42 yelll'll). Twenty-eight petienu (28%) hnd. 
dyatonie ~lllewhere (sU: i\!neralir.ed dystonia, 22 
cranio-oervical dyetonia), and 28 (26%) had hilawal 
hand tremor. Sixteen patienLII (1S%) developed their 
torticollis within a year ofloca1 D8Ck trawrw.. Ninety' 
eight (92%) had been given drug therapy without 
significant benefit, and seven (6,S%) had had prior 
surgical. treatment. fifty_van (63%) had predominant 
rotatory torticollis (34 left and 23 right), lIS (14%) 
Iaterocollis (tlleR and 4 right), 16 (14%) compln or 
chaotic torticollis with no single head and neck 
po«.Ure predominating, 11 (10%) retrocollis, and nine 
(8%) dyatonic head tremor. 

AUI!SBnw"t 
The approprisu muscles fIJI' injection were identified 
on clinical e.ul.I:n.ination in the following standard 
msnner. PatienLII were fll"st asked to identity any' 
eite of nvck pain or discomfort. In our experience ­
this ie uauaUy the location o( e. hyperactive mUBCle. 
The patients were then iOlltruct.ed to let the head 
to 'do what it wanta to', so &8 to allow the 
head and neck to e.dopt their llSU8l poaition 
without 'fighting age..inst it', and not to employ 
any gest& antagoniate. Head poeition, visible muscle 
hyperactivity and heed tremor were noted. The 
neck was then palpeted to detect D1uscle tendernesa 
and/or hyperactivity. Finally the patient W88 

observed ....hiW walking (or any additional postUr' 
ing of the head and D8Ck e.nd 8880CiRted mu.cle 
hyperactivity. 
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BOTOX do.te (MUI) 
Normal MCir Tiri,. "tcir 

RalakN'y CoDtdlar.era1 sLemomuLoid 300 200 
Ipsilateral splenila upitia 500 400 

RetroeoUis Lel'L spleniu capiu. 500 400 
Right splemUll eapitia 500 400 
Tl'a)iailla or eemiapioal;, capitis it splenii iDjolcliolUl ineffeetive 

Leten>c:ollia lpaila&eral atenwmutoid 300 200 
Ipsilateral spleDiu ",,-pitia 400 300 
IpUlatoual tnpuilla 400 300 

Dywtonic b6l1d ""mor Left aphiDiu capitis IiOO 400 
Riiht spleDiu capitia 600 400 

Comp"",, torl.ioollia Len aplemwo capitis 600 400 
Right aplen.iu capitis 600 400 
One active stemomutoid 300 200 

Shoulder elevetion I,.ilater" tnpailla 4100 400 

Pint prineiples 0) Iojed p.ioful g(' teud8r IllUlldet 
(ill lllject viaihly g(' ,.,lp.ably hyperadin mU8Clel 

(iii) JQject mUlldet aa:ordJ.a.i to the type 01 Lortit:ow. 
• Sinal. iQjec:l.ioDll to each ml8:le 
•	 Avoid ~ boI.b ~id IZIllllCIa at the lIBIDO! Mt, g(' wiUUo , _Ib ofee.cb. o&her lIIIIlIeVt!ftI d;ywphagialDlQ' I"eIIl1t 
•	 lDJed: tb6 atemomutoid "11...:1... ~ .. ~Ie(c"- to ill i_rtion iGto the -.toid ~), to miDiIniM riek 

of d)'lIpba,fia 
•	 Patient. with eriBtilii beuromuacular di8ordel'll lIhmild be treated with Cllution or not at "I 

'DirectiOQ of tortiooUia ill indic.ted by the, .w-ec1ian of chin rotation; m~ to be iD,jec:ted. ditIIlCuted with r.-pect to 
direetion 01 chin rotation 
llllU indiutell moUSill unit. of botulinum tonn (Porion Down t.no ill,jeded 

InJ~ti.on of tarticollw 88 c1aaaified inTable 1. 1he botulinum A 
1he mu.elea fOl' injection were selected IICCOI'dina: to tlWn wu aupplied by tbe Centre for Applied 
the strategy outlined in Table I. lr:Uectiooa \Vere Mil:robioloc rand Reaean:h, Portoa Down, Wiltahinl, 
delivered to (j) paiDful 01' tender muscles; (ll) visibly UK <.. appendi:l"). Each ampoule CODtained 50 ng 
01' palpably hyperactive Dluades. If lUlitber of the (2000 moWle unite (MUI, ODe MU beiq the LD60 far 
above criteria could be ,applied, 01' if additional mice)of&eeu dried loxia bou.nd to hae.wagglutinin. 
Dlu.elee were tbouabt to be involved, further DluecIM Each ampoule '011'88 I"IlCOnstituted immediRtely before 
to be i.D)eded were eelected lID the baBiB of the type uu-:u.OD, with 10 ml iaotonic aaline. The resulting 

Fi6urr 1. Sa. aIId &I:~.lfliqlU o{botwliflurn _ill i,.jedio" illtD th.r --.ir /IUI.ldq of IDrIit:aUil poJullJa. rk/IJ S~,. __tDi.d. 

"V«ti.M.' Tll.r rnll«W U Il"aap«l ~" two /Ut(Jv. aIId ""or injordio,. U deliw'-fl aa rwtraJ (N, daM tD itO! ....rnio" iAb) 

th.r maatoi.d. ~ aau ptM;UJ£t. u.to th.r pou-olGWal fihnr. (n,h.t) Splao"iu.. CGpitia il\i«tio".. Fir.t tM ,wlOOm.aatoid 
u~ kt_,. 1M i~oltd iniddf.~. nor orp£miWl, .Aid/; i.e ~J_pom,.ioralld dftptoth.rftenlO/7laltoid. 
CUll tlt.orft k ~rvlkd kMO:toll 1M li.p tJf 1M moat pomriIJr of tMtor twa ~ rila lAir illrutratio" liw rniddlor fbt6cr). 
Tlif il\iftUolI. ir deliwl'-fl into ""itlotutio" taUig caN to GUOid ~Wo th.r ",_WI pk:o;u whia\ lief dftptoth.r 'Plor'"-­
TropuilU irV~io" ('lOt dqidtdJ. 1M tnrpci"", rnlUdor tor ~~ th.r lA",nab aIId ~ /iAsu' lit 1M ,_of lAor 
""'" whur it u rrlGliwl, 'l'per(it:ilJl. TAt iIIjoctioQ. i.e ~ into th.r _w boItwoNII liw twa fi.'"lIorrr 
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Tabt. 2. Global fubjectiue rtIJPO_ to 429 botuli/lum fo%iII tr«atIM/l.lI 

lonprovo!IMIIt 

Number of Mild MCMk,~ K%celkntN" ,., ,~) ,~) ,~)1~~tId mu«le~	 .' • • •--"" 
~rnom.-tQid and Ipillniua 189 11 /5.8) 27 (14.3) 99 (52.4) (27.6) 
Both Iplenii .. , (3.0) 6 (9.0) " (48.li) .." (39.4} 
One IpleniWl 6 (18.2) 10 (30.3) 12 (36.4) , U5.21 
One sternomutoid '"10 3 (15.8) , (215.3) 7 (36.8) • (21.2) 

TrapeziUl and Iplenius. 36 1 7 (19.4) 21 (M.3) 7 (19.4)
~" I.Trapnill8. Iplenius. and llterDl>lJIastoid 38 2 1M) 13 (34.2) 13 /34.2) /26.3) 

Other eombiQlltioDi	 .. 4 (8.3) 7 (14.61 29 160.4) • (lB.7) 

.,. 29 (6.8) (17.5) 213 (49.7) 112 (28.1)T"" " 
'h~number of" treatroanls; ''''''pen:enl.Mge of treatmenl.ll 

solution (5 ng or 200 MU per ml) Wi1.8 dt-awn up into 
a 10 mI ayringe. The injections were delivered via 
a 1 inch, 25 needle. The dose to each muscle was 
administel"lld into a sil\lle site (Figure 1), as oW' 
experience had previouaJy been that multiple irUections 
into a lingle muscle GOnfened no better results tban 
lingle l.njeetiODllIl. StemomaBtooid injeetione were 
delivered into the most rostral site ))C8ai.ble aa we bave 
fOllIld that thie strategy I"lldUce8 tbe incidence of 
dyapbagia. 

It ie importaDt for practitioners to be _ware of the 
differentle in relative potencias ofUle UK and North 
AJnerican BOTOX preparatklaa, the 1atter{Ck:ulinwn) 
distrihuted b1 Allerpn PhllnnaceUticall. Whereas 
1 iii of the Nortb American \(qin ie equivalent to 
2.S MD, 11\1 of the UK preparation from Porton 
Duwn ie equivalent to 40 MU. Thil dtft'erence in 
potency 0( the two tonne may in part expillin the 
diff8l'eatd-. employedon either side oftbe AtlentiJ:. 

Early in thie Beries,." iojected a BtaDdard dc8e of 
500 MU into sach mWlC:1e. Howevet', beeauae patlente 
developed aide effectI. lubeequent doeeI UBUa.11y 1I9re 

decreued, and we now uae the dosee shown in Table 1. 
Repeat treatmente W1II1l admini.tered at a mBdian 

intend of 84 daya (range 10-289). Although, in 
reoeral, patients were uUd to return for'l mMt 
and reinjection 3 months after t:re.atmeat., they W1II1l 

u-eeted eerlier if the benefit f'roJD ths pnvioua 
injection had .ubllided,· 01' later it benefit.... 
maintained. At euh riait., reeponM to the prel'iou. 
injection was aacerta1Ded. with motor l"8lIpoDM. pain 
reduction and eubjective Slob.! impro\'1ltDl!lnt beins 
rated as nil, mild, lIIOlI8ntee.ezatUenL Any...... 
elJedI &om the iIlJectioa. wen aacertaiDed aDd rated 
on e lC81e of Beverity - nO. mild, moderate (11'.""" 
........
 
The 107 paLienb! UDderweot a Wtal of 1;10 BOTOX 
treatments, with a median of 4 (r.. l~lS) ~ 

patient CMlr a mediaD period of15 months(raap S-42 
montha). The mediaa total dOE per treatmeat wu 
1000 MU (rllDle 200-1600MUlou thellnt viaitaDd 
800 MU (ranp 140-1400MU> on lubeequent vieib!. 

Only one paUent failed to benefit at all from 
repeated iIlJectiona, whllat 101 or tbe other 106 
patienb! (96") obtained amsiderable benefit <moderate 
or ma:rked improvemeatl from at laan o~ of their 
b'Utments. Fe. this reBIlDD., and because the variat.ioD 
in respoue to individual inject..i(7Oll meant that 
U-tlfItmeab!_re tailored to the neck postureImusc:le 

hyperactivity pattern present at each vilit. we have 
elected to analy&e the relpUllll8lbeQSfitby individual 
treatmente nther than b1 patienta. 

In 4lJ9 of the S10 tree.tm.enta reviewed. it waa 
pouihle to determine tbe nature of the pBtientll 
lJUbjective retlp)ll8e. There W88 no improvement after 
29 iDjectiol\ll. but 400 (93~)of the treatment. resulted 
in lJQme beneflt; in 325 (76%) there W88 conaiderable 
(moderate or excelieDt) impnlvement. The moat 
CODUDOn muscle combination injected wu ipsilateral 
apleo.iWlIUld etmtraJ.Bterallrtemotnastoid, comprising 
U% of the 429 tr88tments. There wu coneiderable 
improvement after 8Q'l, of INch iDjectioDe (Table 2). 
PaiD resporwe wu specified followil\l 190 of the 
b-elitmente. There waa aome improvement in pain 
after 8~, with coufderahle (modttrate or eacel1eat) 
redlX'tloD after e6'J, oftreatmeata. 'I1we wu consider· 
able pain reduction in the lNlJQe proportion (66..) of 
stemom.utoUl and splenius iDjectionl, with similar 
resultI fill' all muscle combhl.lUone i.ncluding those 
iatoaiDgle muec:1ea. Detai1aofmotar reep:mee (spasmIJ. 
head poeitWJo)were specified fo110'1riDg 214 treatments. 

There was lOOtor improvement following 89% of 
iDjectiOll.l, 'llll'ith considerable improvement in S",. 
Considerable motor tmpr'OlnBQ8n1 followed 67* at 
~ and ilPlenius iJ:Vectione with aimilar 
rwatte after UUectione of {:ItIier ~itJatioiut.: 'J1:JU 
was out Ute cue with lingle mtille1e ~b! (ill, 
coutrut to the im~ On ~ with CouIderabI.e 
motw ~j!;mentfoUowina:.i:mIy lU~ m4", Of 
iDcliU1u8.l ~om.utoid cd- apl84iWi -&,iectione 
~nIy.1'be medl.ntfm&llft..'f6riIan·tooriset 
o(beIwl& was 7 daye·(rau,. 1-28 daY8)and. to peak 

_ beDlaflt ... 14 daY8 ~ 5-36 daY8). Mediau. 
. _. duratioD ofbenefit "*& 8 wub (PDp. 3-22 weeb). 
M~DOpatient~,,"'i"'remilllli.OD 
~ belltrDont 8ll\W&I cIeriv8d-proIanpd I:Ieam'i.t 
lastioa 8-8 months. 

1'bB bre8kdmvn of PJbal Mlbjldive b.nefi,t in 
_	 Nlation to the common~ combinaLions i.D,,;edfd 

1adM4i1ed in Tahle 2. ClearJ.t; cOuiderab1e(moderate 
or Reellent) benefit oceuned feu often lifter lingle 
mueele iIliecti(l;ll,l <stemolDUtoid or iplen.iUl capitia)­
58" and 155 nlllpEd.ively ~ t.ha,n wbsn a combinatioa 
of two or DIl:n mu:Jea was iIUected. with OODIiderehle 
benmt lifter 61-88% of euch treatmentl. TheA wu 
no 8ignifjcant eO'ect ofdl* on desree of benefit when 
l.hi..e wu 8nminert in relation to tbe moat (lODUIlQQ 

mUICle combinatiDn iDjecticm, namely rn:.emoaaastoid 
and opposite apleniUl e.pitie. 
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TabU! 3. TortiroU~ type and reBpoTIM 10 429 botl/.ll,Ulm mill tnGtmt"ts in 107 patu"ts 

Tortirolll-l" type 

Rot.ary ililPple) torticollis 
Retrocollis 
LateftlOClllu. 
Tremulous 
Complex 

Number of 
plNicllU 

"\I 
15

•
16 

lW_po1lM!" 

Nil 
ft' (4' 

15 (7.Il, (HI 
6 (9.0), (6.9) 
7 (Y.3) 

Mild 

• (41 

38 (I8), (UI 
\I {lUI, (13.81 
16 (21.3) 

MOfkrate 
ft (4) 

.. (46.9) 

" (U.7) 

37 (65.2) 
16 (55.2) 
38 (50.7) 

&celullt 

• <OJ 

59 (28) 
20 (42.8) 
13 (19.4) 

7 {Z4.1l 
14 (18.71 

Towl 

2lI 

" 67,. 
76 

"Global s..bjedive response; 'II rerers to n..mber or trefltrneou; '('1» rer"'R to pen:enl.age of treatmentll 

&Mfit CUld wr(icoUis l,pe 
When M'lobal subjective improvement was further 
analysed accordioM' to type oCtorticollis (Table 3), all 
vlU"ilUlta Tel!Iponded equbll,.. well to botulin,,", toKin 
inject.ioRB. There wea DO dear relation between degree 
ofbenefit anddlD'ation oCtorticollia prior to injection. 

AdJ;en• • ffect-
Ninet, patients (84..,) experienced an adverse effect 
at some time during their treatment. Seventy.nine 
(74"') de~loped dysphagia, 34. (32'1» dry mouth, 
22 (21"', dysphonia and 11 (l0'll) troublesome neek 
w~ after one or IIlOI'V treatmentll. In tot.al, 4 ''I> 
of483lJ'eabnenL!l were 88lIOCiatad with adYlll'8e effectB 
(Table 4). None of theBe adverse effects were ever 
pennanent. 

DyBP!wsW Dyaphagia W811 by far the most. common 
and problematic adverse effect, ooc:urring after 211 
(44"') or 483 treatment!. Median onset WN 7 d8y. 
(range 1-22 d8y1) after treatment, with a median 
duraLion or 14 d8YlI (ranglll-56 dayal. The Chlgme <t£ 
dysphagia was not sta~ after 7'" d treatments. It 
was mild after 3O'l> cltnlatment&, NCb. that DO chanp 
in dietary habits was required; on occasiona a sip of 
water was required to lUIlIist in _allowing hard or 
dry roodBtufl's, ror e:nmple, bread. After S'I> at 
treatmenu dysphagia WN moderate, wbenby some 
change in dietary habit was required, usually 
entailiDg the avoidance or hard or dry roodstuffe 
(eteak, toM: etc), cmd inavitsbly requiring sipI olnuid 
to aid the ingestion of BOrne solids. On occasions mild 
choking epillOdllll oocWTed. Only 2'i or tres.tmenL!l 
wen a8iIOC'iatad with BeftI'e dyllphavia in nine remale 
and two male patients. On each occ&8ion, the 

Tabk4. Adl.'Un _~4 oftu UJ3 botulUlum tm:i" b-..o&men.U 
in J01 prIl5t1W 

,.".."... 
" ('I» 

sternomastoid was injected along with the opposite 
spleni\lS capitiB, and on one oocasion a trapezius in 
addition. All patientl! could onJy menage lipi ornu.id 
at ttlair worst; two nJquired hQllpitalization ror 
assisted b,ydration. Two developed lItridw- and two 
e~.DCed aubstanlial weight 1088. One patient 
developed a chest infection secondary to aspiration. 

[)y8ph.a&w and muack combillOlwn ilfjn:kd 'l'he 
incideooe ofdyaphagi8 was anaIy. according to sites 
of in,iectioD.. Overall, the incidelXe was higher when 
a sternomastoid was ilijected (54"') than when 
treatment did not include a atanwmutoid i.njection 
(25'1>; P<O.OI Chi-1M(U8te test). When a sternomastoid 
was injected in isolation, the overall i.ncideDce or 
dysphagia WN 5O'lI but thia wsa alway. onJy mild. 
When other mUllCle;a were injected along with the 
lltenaomlIlltoid, the V'f'orall iDcideDQll oldyephagia was 
similar at fi2-66'" depending upon the other ltiUllCleu 
iJUeded. However, the incidsDl:e f1f moden.ta or sevoere 
dysphagia when sterDomastoid was injected along 
with other ml:llJClee was conspieuo\lSly higher (I2'i) 
&.ban after isolated sternomastoid injection (O'lIl or 
combinations not involving sternomastoid (0.6'1». 

~ aM dose With significant dyapbagia ani,.. 
ensuing from injectiolW involving II. NI"rKI%DIU!I.....id 
mWICh~, we conaidered the effect of B(JJ'QX dose on 
tbe incidence or dy.phagia rollowing tbe 212 
sternomastoid and spleniUll capitis iDjec1;ions. When 
total doae was 800 MU or DWnI the ovenll incidence 
ordyaphagia was 64-"', and itw.. moderate or BeVen 
in 16'1>. Doaell lese than 800 MU reBuJted in a 
significantly lower oYVall inddence or dysphagia 
(41.... P<O.Ol) and of moderate or sev~ dysphagia 
(7'i. P<O.06 Chi-IIqUMe test). Similarb, wheD 
aternomastoid dose only W8fl couidered, the overall 
incidence of dyl!lPhagia wben the dose W88 400 MU or 
greater was 61'" with moderate or Bevere dyBphagia 
in l"'i, compared with 41., (P<O.Oll and ''II (not 
significant) when sternomastoid dose was lees than 
4OOMU. 

DysphAgie 03.8) (4,1. ') Oth.r adwru efftds (Table ", DysphoDia, which 
Or)' mouu.tt.hrnaL (31.111 (9.1).." '" rollo~ 6'11 or treatments, only oeeurred in 
Dyaphollie (20.6) "30 (6..2) asaoeiation with dYl!IPhagia and Dever aa an
Neck wea.kneaa (lO.3) (2.9) " i8l'llated sympb:Jm. Jawtmouth opening 8tift'JUWI orJew stilf_ or weaknBM (6.5) 12 (2.5)"7 " 

weakness rollowed 12 trelltmeats in seven patients,Limb _ellD8811 6 {5.6} (l.t)
 
Rapi....wry e~1U8 6 (5.8) 

•
6 (1.7) with nine ofthase treatments being hilatenlaplerUUlI
 

(indudiog stridor) cepitie, end the otbe-r three, stemomaetoid and 
Seek pain/ftilf_ (4.7J 7 (1.5) splenius capitis combinetiou. One ptltient W'ith 
T1redneeWratigue 

•, (4.7) 6 (1.5) longstanding bila.teral leg weakDe8ll aDd mWICle 
weating from childhood polio reported inc::reaaing 
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weaknas of the legs at\er three treatments, although 
examination did not confirm clear deterioration in 
motor fundion. 

Long-term be1U!(it 
Of the 107 patients, 101 continued to obtain benefit 
from ~peBted iJ\iectiol1ll. Si.J;ty·thtee uf thelMt petiect. 
have been treated llUCCe88fu11y for more than ane year, 
and some up to 3.5 years. Five patienta exhibited 
dirnini!hing or lo8I ofbenetit with successtve BOTOX 
treat.menta after initially reapondin.g well. The lI8fUm 

of th8!Je patient. along with Utll aenm:J offive patifmt. 
showing continued good rellponse WBB u&mined for 
the presence of anti-BOTOX antibodies. In three of 
thoae ....ho 10lIt benefit, neutnlidnlif anUbodiUll IIVfl"e 

detected whilst they were evident(ih low titre) in only 
one of tbose with continuing be~t. This patieDt 
e:cpeMeDCUIl mild 'flU-like lIYmptolD8 after each ath.i6 
injectioPB. Subsequently. one of thoae who appeared 
to be l08ins benefit without evideoce of Deutralizing 
antibodies, hlI8 again had a pod response to treatment. 

Di8CUAfoD 
Tbis retrospecth'e analyaia of 107 patienta with 
tmticollis receiving 510 treatment. ofbotulinum toIin 
reprellent. tb8 11lr1lUt reponed EuropelW e~Ql;Ie. 

ImprovemeDt wu reported after 93% oftnNdmeDtlI. 
with CUIIlridorable (mcderate Ill' exatlIent) improveD'8lt 
after 16% oftrell!JIWlntll. Theile results Bnl iD accord 
with slnBUer. UDCODtf'Olled IlCUdh.'-lo, lWd 8imilar to 
the onJy other larre uncontrolled trial", in which 
94% of 505 lzeatmenta resulted iD benefit, and 60% 
in submential benefit. Where pam WBB }m*nt, there 
W8lI caaeiderv.h1e Unpau_t (modenIt.e m' _Ueat) 
after 66% of treatments, and in IDllDY patienta, pain 
disappeared pel'IllllDently after the first treatment. 
This prominent relief'ofpain, common to alilltudies, 
rai8es the poIIIIiblllty at a direet or indired analpaie 
property at botulinum win IWn thouBh MnIOi'y 

changes 8I"e not a faature af systemic botulisml •. 

Thia is the fil'llt study to examine in detail the 
nlIpoIUle otcWrereot Wrtico1lilI Ylll"Uwtll to botu.liDl1DI 
toJlin therapy. It W8JI relUllU'ing that dystonic bead 
tremor, com.pleJ: torticollis, retnlc:ollis aDd lateromllia 
all responded BB wall (l8 the more COIlUJlQU rotatory 
torticellis, with 69~87% at u--lmllntll afl'ordiDs 
consider.ble (moderate or eU"ellent) benefit. 

Pre'fious stlldi•• includins our own earlier report8. 
employed. mllltiple iDJedions into each mWltIe. 
However with uperieDOe we luave found this to be 
unneci!ll8lU'Y; now we use only one i.D,iection per 
muscle. Despite the larger injection YOII1IIIII8 requind 
with this lItrat.egy, pain aaeociaied with iDJedioaa 
has not been a problem; oll1y two pstien.... reported 
lignirlCantpain 8I"0Ubd the iDjection lite £or 1-2 dey, 
after treatment. Furthermore, whilat initially we 
employed EMG guidanc:e to site the iD,iedions, DOW 

we do not lind these nece-.ry or ";Iuable. 
The incideneeof adverse eft'ec:ts was relatively high. 

with the majority of patientll (84%) upertencing at 
least one during the WW'IIe of their keatment. 
Dysphagla, the QlOlIl common adverse ef£ec:t, W8.8 

experienced by 74% of patil1ltll after 44% of treat· 
ments. This is the highest incideDClll tllWi f8l" reported, 
e:lc:epting oW' earlier slUdy•. /:lDd likely reflec&a 
,he relatively high do_ employed. lDfied, the 
iDCidenoe ofd)'lphagta has been considerably bi(her 
in UK (27"-32%~), than Nvrlh American studies 
(0_UIJ,4,"7,lI,U). In the UK total doeetl of 500 moWMl 

units Of' DlOI'e have been used. wh.ereas in North 
Ameriea, the total dUlJeS have been 275 mouse 
units or less. Moreover. the UK toxin probably has 
II higher relative potency than its North American 
counterpart. Severe dysph.agia followed enly 2% of 
treatments and no patients withdrew from treatment 
beeauae uf this adverse elJ'eet. Since dysphagia 
appee.rvd to be related to dolle and sternomBBtoid 
iDject.ioo. the .temornasi.oid doae WWl reduced from 
500 to 300 mouse WIlts (or leu in slender womenl 
with. subsequent reductiOn in the incidence of 
dysphaJia during tbe COW'8e of the study period.. 
However. in our e:r.perienc:e, redllCing the sterno­
mut.oid dolle rurtber nducee the benefieiaJ effect.. 
In /:he VaBt majority whoeIJlerienced dysphqia, 'With 
thedo&ee we have decided upon, the problem was a 
,hort-Ii"ed minor incoDvenience. BecaWMl it WBBaI_,. ternp::lrary, dygph88ia (<V other putative 
adverse effect) which penilts For loDQel' the.n 3 months 
demaPdB further investigation. 

The mechanism of dysph.agia lWd other lfide 
efl'1lde 'remains unewtain, but could be via local 
to:lin dilfusioll or retrDiTade traDolport and diffuaion 
to the c:entrel nervous SYllteml~.lt. The increaeed 
leg weakneBll reported by the patient with previous 
polio suggects that petiolnts 1ritb pre·uistiog 
neuromuscular disordel'll may be particularly 
vulnerable to the I'eCOIJIlized distant newvmuscular 
e«ec:u of botnlinum toxin following neck muacle 
iDJection.el1 . 

1bree patients who developed resilltaDce to the 
treatment W81'e sbown to have neutralb;ing anti­
bodies to the botulinum toxin in their Ilerum. This 
collfinJu; previous olMel'Vtltione in a rew palieDt.-U8 

aDd suggests that. antibody teeting 'hollld be 
undertaken in tho88 patienta wbo demonstrate 
initial but not subsequent imPNvement following 
reeuJ'nnt il\il:tetioPB_ 1'be presence of antibodies 
does not neeell8llriJ,y preclude t\lrlher IlUcceMful 
botlllinum to:r.in tre.atUlflnt (l8 one patient attending 
our clinic with a high ~itre of neutralis.i..ng antibOdy 
....-poDded again when the doee was iIJc:rfl&lled 
limn • total of 1000 to 1600 mOWle 'wUtII per 
treatment. 

On the buis of thia large open study and our 
subsequent e:r.perienc:e, we IU'e able to formulate 
recommeDdaUons 00 the initial Lreatment of tbe 
different torticollis nrianta for thOll8 interested 
in selling up the technique [Table 1). U this 
regi_n is followed, on the basi& of the pre.nt 
results, patientll can be advised that there is 
a 9O'l> ehanw of some impro"ement, and more than 
70% chance of con.uJ.erable improvement following 
eub u-eatmeat, regardl_ of the neture of the 
kJrtieollis. The, can slID be advill8d that the risk 
ofdysphagia itt appro:r.imlrtely 40% ifa ateruome.at4id 
itt injected and 25% if s sternome.stoid is not injected, 
with the Nit of ailrllifieant (moderate or severe) 
dysphagia being 7% and leas than 1% reepeetively. 
Finally, they can be warned that there i. at least 
a 3% c:bau.ce, over the first 16 monthe of treatment, 
of antibody production l'QUlting in declining response 
to treatment. 

On the ba.sia of these resultll e..nd tbe results of 
others, botulinum toIin injection must now be 
roMidered the tl2ainstay of therapy for ~pa8lDodjc 

tortieoUis. Drug therapy and surgery now are 
reserved for the minority in whom botulirJum to:lin 
io,iectjons are impTGetieal or have failed. 
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N.... 
Botulinum to.lin A iB no" marketed in the UK by 
Porton Product8 Ltd under the l1lUDe or 'Oysport'. Jt 
ia Iieeuecl fDl' use illl b1epluuoapuDI and nemifacial 
ipBSD. ODe via) o1'D,.IIpCri' contains 600 IIlOU8e unitll 
(12.5 acl o1to1:in BDd coRs £200.00 (inclWliTe o1VA1'). 
The total mill of one aver. u-tlUnl (800 mouse 
units) thererore is approltimataJy £320.00, IlIId one 
year's treatment, £1280.00. 


