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Summary

We reviewed tbe efficacy and adverse effects of
repeated botulinum toxin injectioas into hyperactive
neck muscles of 107 successive patients with spasmadic
torticollis. They raceived 510 injection treatments
over a median period of 15 months (range 3-42
months). One patient failed to benefit at all, but 101
(95%) patients reported considerable (moderate or
excellent) benefit from at least one treatment. On
a global auhjective reeponse rating, 93% of 420
treatments reaulted in some improvemeat and 76%
in moderate or ¢xcellent improvement. Pain reduction
iollowed B9% of 180 treatments with modarate or
excellent Teduction after 66%. Median duration of
benefit was 9 weeks. All torticollia types reaponded
equally well and injections into two (of maore) involved
neck muscles were more effective than injection intg
a vingle muscle. The most frequent adverse effect was
dysphagia, occurring after 44% of all treatments,
but thia was severe after only 2%. Antibodies to
botulinum toxin were detected in the serum of thrze
oot of the five patients in whom loss of treatment
efficacy oecurred, We conelude that botulinum toxin
treatment is the most effective available therapy for
spasmaodic torticollis and practical advice is provided
for anyone wishing to set up the technique.

lntroduction

Spasmodic torticoilis, which usually presents in adult
life, is the most commaon focal dystonia!, Patients ars
distressed by neck pain, functiona! disebility and
social embarrasament. Unti! recently torticollis haa
been notoricasly difficult to treat. A variety of drugs,
principally aaticholinergics, and aurgery were the
main therapeutic options. Both often failed to contro)
the tarticollis, and unwanted aide effects were
common with druga®. The advent of treatment with
injections of botulinum toxin, type A, (BOTOX),
a potent neurotoxin producing temporary muscle
weakness hy presynaptic inhihition of acetylcholine
release?, has considerably altered the manegement
of spasmodic tortieollis.

A number of small blinded, placebo-cantrolled trials
of BOTOX treatment of torticollis bave shown
mignificant benefit'¢, as have several uncentrolled
studiea’™!!. This suceesa, confirmed hy the reaults in
the present paper, means that it will be desirable to
provide BOTOX treatment at & number of centres
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throughont the UK and elsewhere so as to make this
therapy widely available, The purpose of this paper
is to deacribe the practical methods, results and
complicationa of this new treatment, hased upon a
series of 107 patients so managed in the lagt three
and helf years. We will concentrate upon those
isaues of importance to anygoe wishing to set np the
technique.

Patients and methods

Patients

The 107 patients attended The National Hoapital
for Neurology and Neurosurgery for treatment of
torticollin by botulinum toxin injection. This does not
represent the total number of such casea seen at this
hoapitel, for others were treated by colleagues, and
in some cases there was insufficient informatian for
analysis. There were 85 females and 42 males, with
a median age of 47 years {range 22-80 years). Median
age of onset of torticollis was 40 yeara (range 3-77
years), with a median duration of symptoms of 5 years
(range 1-42 years). Twenty eight patients (26%) hnd
dystonie elsewhere (six generalized dystonia, 22
cranio-cervical dystonia), and 28 (28%) had hilateral
hand tremor. Sixteen patients (15%) developed their
torticollis within a year of local neck traums. Ninety-
eight (92%) had been given drug therapy without
significant benefit, and seven (6.5%) had had grior
surgical treatment. Fifty-seven (53%) had predaminant
rotatory torticollie (34 left and 23 right), 15 (14%}
laterocollis (11 left and 4 right), 15 (14%) complex oz
chaotic torticollis with no single head and neck
posture predominating, 11 (10%) retrocollis, and nine
(8%) dystoni¢ head tremaor.

Azregament
The appropriats muscles for injection were identified
on clinical examination in the following standard

menner. Patients were first asked to identify any-
site of neck pain or discomfort. In our experience '

this is usually the location of @ hyperactive muscle.
The patients were then instructed to let the head
to ‘do what it wanta to’', so as to allow the
head and neck to adopt their usual peaition
without ‘fighting against it’, and pot to employ
any geste antagoniste. Head position, visible muscle
hyperactivity and head tremor were noted. The
neck was then palpeted to detect muscle tenderness
and/or hyperactivity. Finally the patient was
observed whilat walking for any additional postur-
ing of the head and neck and associated muscle
hyperactivity.
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Table 1. Recommendations for botulinum loxin ireaiment of torticollis

BOTOX dose (MU'}

Type of torticollis Mugcles o be injecied' Normal neck Thin mneck
Ratatary Contralateral sternomastoid 300 200
Ipailateral splenius cepitia 500 400
Retrocollis Left splenius capitis 500 400
Right splenius capitia 500 400
Trapezius or semispinalis capitie if splenii injections ineffective
Leterocollie Ipailateral sternomastoid 300 200
Ipailateral gplenius capitis 400 300
Ipailatera] tropezius 400 300
Dystonic hesd tremor Laft aplenius capitia 500 400
Right splenius capitia 500 400
Complex torticollis Lefl splenius capitis 500 400
Right splenius capitis 500 400
One active sternomastoid 300 200
Shoulder eievetion Ipsilaterel trapezius 00 400

{i) Inject paiaful or tender muscles
(i) [njoct visikly or palpably hyperactive muscles
(i) Injoct muscles according to the type of Lorticollis
* Bingle injections to each muscle
* Avoid injexting both shemomastoid muscles at the sames visit, or within § woeslka of each sther as severn dysphagia may result
* Inject the sternomastoid muscle ax rostral ms possible (close Lo its inseriion into the mastoid process), Lo minimize riek
of dysphagia
* Patientr with existing neuromuscular disorders ahould be treated with caution or not #t all

First principles

'Direction of torticollis is indicated by the directian of chin rotation; musclew to be injected designated with respect to
direetion of chin rotation .
‘MU indieates mouss unite of hotulinum toxin (Porton Down UK) injectad

of tarticollis 86 ciassified in Table 1. The botulinum A
toxin waa supplied by the Centre for Applied

Injection
The muscles for injection ware selected according to

the strutegy outlined in Table 1. Injections were
delivered to (i) painful or tendar muscles; (ii} visibly
or palpably hyperactive muscles. If neither of the
above criteria could be applied, or if additional
muscles were thought to be involved, further muscles
to be injected were selectad nn the basis of the type

Microhiology and Rescarch, Portsn Down, Wiltshire,
UK (see appendix). Each ampoule contained 5) ng
(2000 mouse units (MU ], one MU being the LD&0 far
mice) of freees dried taxin bound to hasmagglutinin.
Each ampoule was reconstituted immediately hefore
injaction with 10ml isctonic saline. The resulting

Figure !. Sites and tachniqus of botulinum eaxin injechion into the neck muscles of torticollis patisnts. (left) Siernomasioid
injection: The muscle is grasped betuzeen two fingers and the injection i deliversd cs rostral (ie, closs o ite insertion inio
the masioid process) as is possible, into the posterolateral fibres. (right Spleniva Capitis injection: First the stermomastoid
is defined between the inder and middls fingers. TAe apleniva, whick is locored Just posierior and deep to the sternomastoid,
can then be palpated/rolled beneath the dp of the mowt posterior of these tura fingers (in tAis illusiration the middle finger).
The infection s delivered into this Incotion tahing card to aid ingection into the wenota plexus which lies deep to the splenius
Traperius injection (not depictecd: the traperius muscis e grasped between the thumb and inder fingers at the bases of the
neck where it in relatively superficial The infection is delivered into the muscle between the two fingere
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Table 2. Global rubjective response io 429 botulinum tozin trealments

Improtement

Numberof  Nil Miid Moderate  Racellent
Injected muscles ireaiments Al ®F o (%) L (%) A (%)
Sternomestoid and splenius 189 11 5.8) 27 (i4.d) g8 (52.4) 52 (@LB)
Both spienii 66 2 (3.0 6 (9.0 32 (48.5) 28 (394
One eplenius s § (182) 10 (309 12 (36.4) 5 Qs
Oune steynomastoid 19 3 asy 5 (23 7 (36.8) 4 1
Trapeziva and splanjus 36 1 (2.8) 7 (84 21 (58.3) T {184)
Traperius, splenius and sternpmasioid 38 2 53 13 (42 13 (4.2 10 263
Other combinations 4 4 By 7 (4.8 29 {(604) 8 (147)
Total 429 29 ©8 75 1% 213 (491 112 (@81

'n=number of treatmants; ‘a=percentage of treatmenta

solution (5 ug or 200 MU per ml) was deawn up into
a 10 ml syringe. The injections were delivered via
a 1 inch, 25 needle. The dose to each muacle was
administersd into a single site (Figure 1), as our
experience had previously been that muitiple injections
into a single muscle conferred no better resuits than
single injections'?. Sternomastoid injections were
delivered into the moat rostral site possible as we bave
found that this strategy reduces the incidence of
dyspbagia.

It ie important for practitioners to be aware of the
differense in relative potenciaa of the UK and North
American BOTOX preparations, the latter (Oculinum)
distrihuted by Allergan Pharmaceuticals. Whereas
1ng of tha Nortb American toxin is squivalent to
2.5MU, 1ng of the UK preparation from Porton
Down is equivalant to 40 MU. This difference in
potency of the two toxins may in part explain the
different dosen employed on either side of the Atlantic.

Early in this series we injected a standard dose of
500 MU ipto sach muscle. However, because patienta
developed nide effects, subsequent doses usually were
decreased, and we now use the doses shown in Tahle 1.

Repont treatmente were administered at a madian
interval of 84 days (renge 10-288). Although, in
general, patients were askad to return for assessment
and reinjection 3 months after treatment, they were
treated earlier if the bemefit from ths previcus
injection had aubsided,- oz later if bensfit was
maintained. At each visit, response to the previous
injection was ascertained, with motar responss, pain
reduction and subjective glohal improvement being
rated as nil, mild, moderste or excellent. Any adverse

offects from the injection were ascertained and rated _

on & scale of peverity - nil, mild, moderate or severe.,

Results
The 107 patients underwent a total of 510 BOTOX
Weatments, with a madian of 4 (range 1-13) per

patient ovear a median period of 15 monthe (range 3-42 .

months). The mediag total dose per treatment was
1000 MU (range 200- 1600 MU) on the first visit and
800 MU (range 140-140) MU} on subsequent visita.

Only one patient failed to benefit at all from
repeated injectiona, whilst 101 of the other 106
patienta (95%) obtained congidernble benefit (moderaie
or marked improvement) from at Laast one of their
treatments, For this reasen, and because the variation
in responpe to individual injections meant that
treatments were tailored to the neck posture/muscle

hyperactivity pattern present at each visit, we have
elacted to analyse the response/benafit by individual
treatmente rather than by patienta.

In 420 of the 510 treatments reviewed it was
possible to determine the nature of the patients
subjective response. There was no improvement after
29 injectiona, but 400 (33%) of the treatments resulted
in some benefit; in 325 (76%) there was considerable
(moderate or excellent} improvement. The most
common muscls combination injected wasg ipsilateral
mplenius and comtralateral stexrnomastoid, comprising
44% of the 429 treatments. There was considereble
improvement after B0% of such injections (Table 2).
Pain response was specified following 180 of the
kredatmenta. There was some improvement in pain
after 80%, with considerahle (moderate or excsllent)
reduction after 6% of treatments. There waa congider-
able pain reduction in the same propertion (66%) of
sternomestoid and splenius injections, with similar
results for all muacle combinations includiog those
into zingle muscles. Details of motor response (spasms,
head position) were specified following 214 treatmenta.

Thers was motor improvement following 89% of
injectiomns, with considerable improvement in 50%.
Considerable motor improvement followed 67% of
sterpomastoid and splenius injections with similar
resuits aftar injections of other gpmhmtlm This
was ot tBe case with aingle muscle treatmeénta {in
contrast to the impact on paisj} with conalderable
motar improvement following only 11% and 39% of
individual sternomastoid ar splegis - itgectiona
respectively. The median time after-hifection to onset
of beneéfis was 7 daye (range 1-48 days) and to peak
benafit was 14 days (remge 5-35 daysh Medien

" duration of benefit was 9 wasks (range, 3-22 weeks).
#Although no patient experienced sustained remission

folloWing treatment asveral derived pnlnugul henefit
lasting 8-P montha

The breakdown of global subjective bmmnefit in
relation to the common mynscls combinationa injectsd
L detailed in Tahle 2. Clearly, consideruble (moderats
or excellent) benefit occurred lens often afler single
muscle injections {(sternomastoid or splenius capitis} -
58% and 52% respectively - than when a combination
of two or more muaclos was injected, with considerable
benefit after 61-88% of such treatments. There waa
no significant effect of dose on degree of benefit when
this wai axaminad in relation to the moat comman
muacls combination injection, namely stermomastoid
and oppoaite splenius capitie.
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Table 3. Torticollis type and response to 439 botulinum toxin treatments in 107 patients

Response*
Number of Nil Mild Moderate Excellent
Tarticotits type putients a' (P n (%) n {%) n (%) Total
Rolary {simple) torticollis 57 15 (1.1 B (18 9% (468) 58 (28) 211
Retrocollis 11 2 W £ 85 21 {447 20 (42.8) 47
Laterocollia 15 8 (@ 11 (184 37 (552) 13 (19.4) &7
Tremulous g 2 B9 4 (138 18 (559 T (24D 29
Complex 16 7  9.9) 18 {21,y 38 {507 4 {187 76

*Global subjective reaponse; 'n refers to number of trestments; {%) refers to perceniage of treatmenta

Benefit and torticellis type

When global subjective improvement was further
analysed according to type of torticollis (Table 3), all
varianty responded equally well to botulinwm toxin
injections. There was no clear relalion between degree
of benefit and duration of torticollia prior to injection.

Adverae effecis

Ninety patienta (84%) experienced an adverse effect
at some time during their treatment. Seventy-nine
(74%} developed dysphagie, 34 (32%) dry mouth,
22 (21%) dysphonia and 11 (10%) troublesome neck
weakneas gfter one or more treatments. In tolal, 47%,
of 483 treatments were sasociatad with adverse effecta
{Table 4). None of these adverse effects were ever
permanent.

Dysphagia Dysephagia was by far the most common
and problematic adverse effect, oocurring after 211
(44%) of 433 treatments. Median onset was 7 days
{range 1-32 days) after treatment, with & median
duration of 14 days (range 1-56 daye). The degroe of
dysphagia was not statad after 7% of treatments, It
was mild after 30% of treatmenta, such that no change
in dietary habits was required; on occasions a sip of
water was required to assist in swallowing hard or
dry foodstuffs, for example, bread. After &% of
treatments dysphagia was moderate, whereby some
change in dietary habit was required, usually
entailing the avoidanca of hard or dry foodstuffe
(stezk, toant etc), and inevitably requiring eipe of Muid
to aid the ingestion of some solids. On occasions mild
choking episodes occurred. Only 2% of treatmenta
were associaled with severe dysphayia in nine (female
and two male patienta. On each occasion, the

Table 4. Aduerse sffects ofler 447 bolulinum thxin treatrrents
in 107 patients

Patients Treatmaents
Adverse effect ”n (%) n (%)
Dysphagia T8 (73.8) N! W3
Dry mouth/throat 4 (31.8) 4“4 @.1)
Dysphonia 22 (20.8) nw vy
MNeck weahness 11 {10.3) 14 {3.9)
Jew ptilfpess or wopknesa 7 {6.5) 12 (25
Limb weshness & {5.6} g 0Oy
Respirstory symptoms [} {5.8) a (1.7

{including stridor)

Back painmiffneas 5 “.n T Ly
Tirednesafatigue 5 “wn 6 (1.5

sternomasioid was injected along with the oppasite
spleniua capitis, and on one occasion a trapeziua in
addition. All patienta could only manage aips of twid
at thair worst; two required haspitalization (or
assisted hydration. Two developed stridar and two
experienced substantial weight loas. One patient
developed a cheset infection secondary Lo aspiration.

Dysphagia and muscie combination injected The
incidance of dysphagia was analysed acoording to sites
of injection. Overall, the incidence was higher when
a Sternomastoid was injected (54%) than when
treatment did not include a starnomastoid injection
(25%; P<0.01 Chi-square test). When a sternomastoid
was injected in isolation, the overall incidence of
dysphagia was 50% but this was always only mild.
Whan other muscles were injected along with the
stersomustoid, the overall incidence of dyephagia was
similar at §2-556% depending upon the other muscles
injected. However, the incidence of moderata or severe
dysphagia when sternomastoid was injected along
with other musclee wap conspieuously higher (12%)
than after isolated sternomastoid injection (&%) or
combinations not invelving sternomastoid (0.5%),

Dysphagia and dose With gignificant dysphagia only
enaling from injections invelving a sternomastoid
musele, we conaidered the effect of BOTQX dose on
the incidence of dyephagia following the 212
sternomastaid and spienius ¢apitis injections. When
total dose was B0OO M1J or more the overall incidence
of dysphagia was 64%, and it was moderate or severe
in 16%. Doses lesse than 500 MU resulted in a
significantly lower overall incidence of dysphagia
(41%. P<0.01) and of moderate or severe dysphagia
(7%, P<0.06 Chisquare test). Similarly, when
sternomastaid dose only was considered, the overall
incidence of dysphagia when the dose was 400 MU or
greater was 61% with moderate or severe dysphagia
in 14%, compared with 41% (P<0.01) and 7% (not
significant} when sternomastoid dose was lees than
400 MU,

Other aduverse effects {Table 4) Dysphonia, which
followed 6% of treatments, only oecurred in
mssociation with dysphagia apd never as anm
isolated symptom. Jaw/mouth opening stiffneas or
woskness follawed 12 treatmenta in seven patienta,
with nine of thase treatmenta being hilatere] aplenjus
cepitis, end the other three, sternomastoid and
splenius capitis combinetion. One patient with
longstanding hilateral leg weakness and muscle
wasting from childhood polio reported increasing
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weak ness of the legs after three treatmeata, although
examination did not confirm clear deterioration in
motor function.

Long-term benefit

Of the 107 patients, 101 continued to cbtain benefit
from repeated injections. Sixty-three of these patiente
have heen treated successfully for more than one year,
and some up o 3.5 years. Five patienis exhibited
diminishing or loss of benefit with successive BOTOX
treatments after initially responding well. The sorum
of these patients along with tha serum of five patients
showing continued good responss was axamined lor
the presence vf anti-BOTOX antibodies. In three of
those who loat benefit, neutralizing antibodies were
detected whilst they were evident (in low titre) in only
one of those with continuing benefit. This patient
experiences mild 'flu-like eymptoms after each of his
injections. Subsequently, one of those who appeared
1o be losing benefit without evidence of neutralizing
antibodies, has aguin had & good response to treatrnent.

Discussion

This retrospective analyeis of 107 patients with
tarticollis receiving 510 treatmenta of botulinum toxin
represents ths larges reported European experience.
Improvement was reported after 3% of treatments,
with cunsidarable (moderate or excellent) improverment
after 76% of treatments, These results are in accard
with smaller, uncontyolled mudien’ 2%, and similar to
the only other large uncontrolled trial®’, in which
94% of 505 Lreatments resulted in bensfit, and 60%
in substential benefit. Where paln was prosent, there
was cansiderabile improvement (moderato ar excellsmt)
after 66% of treatments, and in many patients, pain
disappeared permanently afier the first treatment.
This prominent relief of pain, comman to all studies,
raises the possibility of a direct or indirect analgesic
property of botulinam toxin even though sensyry
changes are hot & feature of systemic botuliam!4,

This ia the first study to examine in detail the
response of different tarticollia variants to botulinum
toxin therapy. It wans reassuring that dystonic haad
tremar, complex torticollis, retrocollis and laterocollia
all responded as wall as the more commau rotatory
torticellis, with 68-87% of trealments affording
considerable (moderate or excellent) benefit.

Previous studies, including gur own earlier report?,
employed myltiple injections into sach muscle.
Howevar with experience we have found this to be
unnecessary; now we use only one injection per
muscle. Despite the larger injection volumes reguired
with this strategy, pain associated with injections
has not been a problem; only two patients reported
significant pain around the injection site for 1-2 days
after treatment. Furthermore, whilet initially we
employed EMG guidance to site the injections, now
we do not find these necessary or valuable.

The incidence of adverse effects was relatively high,
with the majority of patients (84%) experiencing Bt
least one during the course of their treatment.
Dysphagla, the most commeon adverse effect, was
experienced hy 74% of patients after 44% of treat-
ments. This is the highest incidence thus fer reported,
excepting our earlier siudy, and likely reflects
the relatively kigh doses employed. Indeed, the
incidence of dyephagia has been congiderably higher
in UK (27%-32%"), than North American studies
(0-11%447.1013) [ the UK total doses of 500 mause

units or more have been used, whereas in North
America, the total doses have been 275 mouse
unites or less. Mareover, the UK toxin probably has
a higher relative polency than its North American
counterpart. Severe dyaphagia followed enly 2% of
treatments and no patients withdrew from treatment
because of this adverse effect. Since dysphagia
appeared to be related to dose and sternomastoid
injection, the sternomastoid dose was reduced from
$00 to 300 mouse unita (or less in slender women)
with subsequent reduction in the incidence of
dysphagia during the course of the study pariod.
However, in our experience, reducing the sterno-
mustoid dope Further reduces the beneficial effect.
In the vast majority who experienced dysphagia, with
the doses we have decided upon, the problem was a
short-lived minor inconvenience. Becauss it weas
always temporary, dysphagia (ar other putative
adverse effect) which persists for longer than 3 months
demards further investigation.

The mechenism of dysphagia and ather side
effecte ‘remains uncertain, but esuld be via local
toxin diffusion or retrograde tranaport and diffusion
to the central nervgus system'®'®. The increased
Jeg weakness reported by the patient with previous
polio suggests that patieots with pre-enstiog
neurcmuscular disorders may be particularly
vulnarable to the recognized distant neuromuscular
effects of botnlinum toxin following neck muscle
injectionst’.

Three patients who developed resistance to the
treatment were sbown to have neutralizing anti-
bodieg to the botulinum toxin in their serum. This
confirms previous oheervatione ik a few palients’18
and suggests that antibody testing should be
undertaken in thoee patients wbo demonsirate
initial but nat subesquent improvement following
recurrént inpections. The presence of antibodies
does not necessarily preclude further succesaful
botulinum toxin trestment as one patient attending
our clinic with a high litre of neutralizing antibody
responded egamin when the dose was increased
from a totel of 1000 to 1600 mouse -unita per
treatment.

On the baasis of this large open etudy and qur
subsequent experience, we are ahle to formulate
recommendations on the initial treatment of the
different torticollis variants for those interested
in setting up the technique (Table 1). If thie
regimen is followed, oo the hasis of the pressnt
results, patients can be advised that there is
a 90% chance of some improvement, and more than
T0% chance of considerable improvement following
each trpatment, regardlese of the neture of the
tarticollis. They can also be advised that the risk
of dysphagia is approximately 40% if a sterpomastoid
is injected and 25% if a sternomastoid is not injected,
with the risk of significant (moderate or severe)
dysphagia being 7% and less than 1% respectively.
Finally, they can be warned that there is at lemst
a 3% chance, gver the first 15 monthe of treatment,
of antibody praduction resulting in declining response
to treatment.

On the basis of these results and the resulta of
others, botulinum toxin injection must now be
congidered the mainstay of therapy for spasmodic
torticollis. Drug therapy and surgery now are
reservad for the minarity in whom botulinum toxin
injections are impractical or have failed.
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Nots

Botulinum toxin A is now marketed ia the UK by
Porton Products Ltd under the bame of “Dysport’. It
ia licensed for use in blepharospaam and hemifacial
spasm. One vial of ‘Dysport’ contsins 500 mouse units
{12.5 ng) of toxin and coata £200.00 (inclugive of VAT).
The total cost of one average treatment (800 mouse
units) tharefore is approximataly £320.00, and one
year's treatment, £12680.00,



