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OBJECTIVES 

• Review common clinical problems caused  by 
spasticity and movement disorders 

• Define management strategies available to 
clinicians 

• Learn to identify appropriate candidates for 
botulinum toxin therapy 

• Understand when (and how) to employ 
botulinum toxin 



O
BJECTIVES 

•
U

nderstand w
hen and how

 to em
ploy other 

agents 
•

Be aw
are of the value of com

bination therapy 
w

hen treating spasticity and m
ovem

ent 
disorders. 

•
Becom

e fam
iliar w

ith techniques to identify 
m

uscles likely to benefit from
 interventions 



Form
at: Case Presentation 



Problem
s related to spasticity &

 
m

ovem
ent disorders 

•
Pain and discom

fort 
•

Im
paired use of lim

b(s); w
alking, transfers, 

inability to perform
 activities of daily living 

•
Incoordination 

•
W

eakness 
•

Deform
ity 

Problem
s related to spasticity &

 
m

ovem
ent disorders 

•
N

on restful sleep 
•
� Burden of care 

•
Personal hygiene 

•
Low

ered self esteem
 

•
Decreased social contacts 

•
Issues of intim

acy 



Functional O
bjectives 

•
Im

prove potential for therapeutic outcom
es 

•
Im

prove m
obility

•
Im

prove ADL 
•

M
axim

ize pain relief 

Brin. M
uscle Nerve. 1997;20:S208. 

Functional O
bjectives 

•
Decrease effect of hypertonicity on quality of life 

•
Im

prove range of m
otion (RO

M
)

•
Im

prove tone 
•

Im
prove outcom

es from
 the PT/O

T 

Brin. M
uscle Nerve. 1997;20:S208. 



M
ajor categories of objectives 

1.
Com

fort (usually pain relief and issues of 
hygiene) 

2.
Function  



CASE PRESEN
TATIO

N
 

•
Assessm

ent: W
hat are the problem

s and 
lim

itations im
posed by her spasticity? 

•
Goals 

•
Evaluate options 

CASE PRESEN
TATIO

N
 

•
88 y.o. w

♀
 w

 com
plicated history 

•
Stroke �

 spastic R hem
iparesis in 2000 

•
Recovered; could w

alk w
 w

alker and AFO
 after 

stroke �
 cane 

•
Required kidney stent; tw

o attem
pts 

•
N

oted �� tone R side 
•

Regressed to w
alker, then w

heelchair 



CASE PRESEN
TATIO

N
 

•
Experiencing B low

er lim
b dystonia &

 severe 
inner thigh pain 

•
Difficulty w

 personal hygiene 
•

Difficulty w
 toileting related to tim

e required 
for transfers. O

N
 LASIX!! 

•
Cognitive function excellent 

•
Distressed 

•
N

eurologist Dx Prim
ary lateral sclerosis 

CASE PRESEN
TATIO

N
 

•
R knee 

4/4 M
AS; hip 3, ankle 4/4 

•
L knee 

3/4 M
AS, hip 3, ankle 1+/4 

•
N

ote: She is sitting in a w
heelchair. R knee is in 

flexion and cannot m
ove actively or passively. 

•
Goal: TO

ILETIN
G. 

•
Rx options 



CASE PRESEN
TATIO

N
 

•
Six %

 phenol or 98%
 alcohol 

•
Pros and cons 

•
Intrathecal baclofen pum

p: Had severe 
reaction to oral baclofen requiring 
hospitalization. Lost consciousness 

•
Botulinum

 toxin injections 
•

Pros and cons 

CASE PRESEN
TATIO

N
 

•
Six years post stroke 

•
Day of injection, hip adductors 4/4 M

AS 
•

Botulinum
 toxin type A 

•
23-gauge 75 m

m
 injectable needle electrode 

•
R adductor longus 50 U

 x 6 
•

L adductor longus 50 U
 x 6 

•
Total 600 U

nits 



CASE PRESEN
TATIO

N
 

•
3 w

eeks after botulinum
 toxin injections 

•
“I am

 happy” 
•

N
O

 TH
IG

H
 PAIN

 
•

90%
 reduction in toileting accidents 

•
Easier to transfer 

•
Hip adductors: low

 side of 3/4 M
AS 

•
Still on LASIX 

CASE PRESEN
TATIO

N
 



M
ultiple Sclerosis 

•
63yr. old w

om
an w

 long H/O
 M

S 
•

C/o chronic stiff, tight, painful lateral bent 
neck  

•
Co-existent schizophrenia and ischial pressure 
sore  

•
O

bligatory w
heelchair user 



M
ultiple Sclerosis 

Right side 
•

Sternocleidom
astoid 30 U

 
•

Levator scapulae 
10 U

 
•

Splenius capitis 
20 U

 
•

Cervical Trapezius
20 U

Left side 
•

Splenius capitis 
10U

 
•

Cervical Trapezius 
10U

 
 

•
Total = 100 U
 



TO
RTICO

LLIS 



TO
RTICO

LLIS 

•
24 y.o. “referee” in dom

estic dispute 
•

Intervened  in cat vs dog confrontation 
•

Cat bit his left hand, dorsal aspect 
•

Persistent hand pain &
  sw

elling 
•

Hospitalized 1 ½
 days; given I.V. antibiotics 

•
Abnorm

al neck positioning began @
 DC 

 

TO
RTICO

LLIS 

•
C/O

 progressively increasing neck spasm
s, 

causing increasing neck pain 
•

N
eck stiffness 

•
Difficulty turning or controlling the neck 

•
Presents for evaluation about 4 m

onths later 



BEFO
RE TREATM

EN
T 

TO
RTICO

LLIS. TREATM
EN

T 

LEFT 
•

Cervical  trapezius
 

20/10/10/5 U
 

•
Trapezius ridge 

10 U
 

•
Levator scapulae 
 

20/15/10 U
 

•
Splenius capitis
 

20/10/10/5 U
 

RIG
HT 

•
Sternom

astoid 
10 U

 
•

Trapezius ridge 
 

10/10/20 U
 

•
Latissim

us dorsi 
5 U

 
 

•
Total = 200 U

 
onabotulinum

toxinA 



AFTER BO
TU

LIN
U

M
 TOXIN

 



IN
JECTIO

N
 TECHN

IQ
U

E 

SPLEN
IU

S CAPITIS 



M
ultiple Sclerosis 

•
71 yr. old w

om
an w

 20 yr. H/O
 M

S 
•

Right hand dom
inant 

•
Severe RO

M
 restriction at right elbow

 
•

Lost RO
M

 right elbow
 one year ago 

•
Frozen elbow

 after 3-w
eek hospitalization 

•
R. hand w

orks but is lim
ited by elbow

 issue 
•

O
bligatory w

heelchair user 

Partial List of Problem
s 

•
Cannot cook or do bim

anual activities 
•

Cannot perform
 ADLs 

•
Donning a blouse or any top is difficult 

•
Restricted types of dress w

ear 
•

Em
otional distress secondary to above  



Physical Exam
ination 

•
Right elbow

 fixed in fully flexed position 
•

Passive RO
M

 < 20º from
 flexed position 

•
¾

 M
odified Ashw

orth Scale at the elbow
 

•
N

o forearm
 pronation or supination 

•
Full finger function and good w

rist flex/ext 
•

Shoulder RO
M

 to 100º of abduction 

M
ajor G

oals 

•
Active function of right upper lim

b 
•

Im
prove RO

M
 right elbow

 
•

Im
prove all aspects of ADLs 

•
Cook breakfast 



Treatm
ent 

•
Botulinum

 Toxin Type A 200 U
nits 

•
Biceps brachii 50 U

 x 2 
•

Brachioradialis 50 U, 30 U, and 20 U
 

•
O

nly 2 M
UAPs recorded in biceps w

 m
axim

um
 

voluntary effort or strong pull on flexed elbow
 

(disuse/suppressed axons) 



6 W
EEKS AFTER BO

TU
LIN

U
M

 TOXIN
 

IN
JECTIO

N
 



12 W
EEKS AFTER IN

JECTIO
N

 

W
ears any style of clothing that she pleases 

Full interference pattern on EM
G

 of right biceps 





Spasticity &
 N

europathic Pain 

•
68 y.o. m

an w
 com

plicated history 
•

SCI at age 23. Com
plete tetra →

 Incom
plete, w

 
“norm

al function” 
•

Residual low
er lim

b w
eakness; w

alked w
ithout 

assistive device 
•

1986, toured Europe independently 
•

1994, back pain referred to the L foot  
 Spasticity &

 N
europathic Pain 

•
1994: Dx spinal stenosis/surgery; Fusion L4-
5→

“Good results” 
•

Recurrent back pain→
 Surgery Feb 2011 

•
Fusion L2-3, L3-4 

•
Started PT April 2011; ham

string stretch 
•

Persistent back pain starting 3 hrs after PT…
 



Spasticity &
 N

europathic Pain 

•
Back pain w

orsens w
ith w

earing clothes 
•

M
ax tolerance 4-5 hrs; m

ust doff clothes 
•

M
any m

odalities tried w
ithout  success 

•
Local anesthetic block→

 lim
ited relief x 1 

•
M

ore surgery excluded 
•

Therefore, consult for spasticity evaluation 
•

Botulinum
 neurotoxin injections?  

Pain M
edications @

 Evaluation 

•
Fentanyl 50 m

cg TD Q
 3 days 

•
O

xycodone 30 m
g Q

 6 h prn 
•

G
abapentin 1200 m

g bid 
•

Lyrica 150 m
g po bid 

•
Acetam

inophen 650 m
g 2 tabs Q

 8 h prn 
•

Tizanidine 4 m
g bid 

•
Diazepam

 15 m
g Q

 hs 
 



Pain M
edications @

 Evaluation 

•
Capsaicin, 1 application tid prn  

•
5%

 Lidocaine patch, apply 1-3 Q
 12 h 

•
Voltaren 1%

 gel, 2 applications Q
 4 h 

•
PAIN

 M
O

DALITY: TEN
S 

Physical Exam
ination  

•
M

ultiple scars on back 
•

Tender spot on left flank/quadratus lum
borum

 
•

Slight ↑
 tone in the low

er lim
bs ~ ¼

 M
odified 

Ashw
orth  at the R knee 



Im
pression 

1.
Left low

 back pain 
2.

Incom
plete spastic tetraparesis 

3.
Com

plex regional pain syndrom
e 

4.
Late effect of  spinal cord injury 

5.
Lum

bar stenosis 
6.

Late effects of low
 back surgery (failed back 

surgery syndrom
e) 



Q
uadratus 

lum
borum

 
30 U

 x 1 
10 U

 x 7 
5 U

 x 7 
 Intraderm

al  Injections 
 

O
N

ABO
TU

LIN
U

M
TO

XIN
A



RESU
LT 

•
PAIN

 RESO
LVED 

•
L flank spasticity pain ~ 2 1/2 m

onths 
•

Inter-injection interval pain free for 
neuropathic pain 

•
Can w

ear garm
ents 11-12 hours/day 

•
↓

 use and intensity of TEN
S 

•
Can ride in an autom

obile freely 
 Jabbari, M

aher, Difazio. PAIN
 M

EDICIN
E. Vol 4. N

um
ber 2. 2003 

HYPERHIDRO
SIS 



HYPERHIDRO
SIS 

•
34 y.o. m

ale w
ith acute onset of hyperhidrosis 

8 m
onths previously 

•
↑

 Sw
eating of palm

s &
 soles 

•
Changes 4 pairs of socks/day 

•
Progressively w

orse. ↑
↑

 intake H
2 0 

•
1

st m
orning sam

ple of urine is Dark &
  strongly 

scented 

HYPERHIDRO
SIS 

•
N

o fam
ily H/O

 hyperhidrosis 
•

Endocrinopathy w
/u negative 

•
Various  m

edications tried w
ithout success 

•
Consultation request for botulinum

 
neurotoxin injections or iontophoresis  



HYPERHIDRO
SIS 

•
Iodine &

 corn starch to highlight areas 
•

Initial Rx: O
nabotulinum

toxinA 200 units 
•

2 m
L Pres free Saline per 100 unit vial 

•
1 m

L syringe: 50 units/m
L 

•
~ 1-2 cm

 grid 
•

2.5 U
/site 

•
Local anesthesia 
 





Parkinson’s 

•
85 y.o. m

an w
ith long H/O

 Parkinson's 
•

Does not know
 w

hy he is at the office 
•

Left upper lim
b rigid and painful 

•
Hand fisted, im

possible to open voluntarily 
•

Cannot clean left palm
 

Physical Exam
ination 

•
Tightly fisted left hand, w

ithout trem
or 

•
4/4 m

odified Ashw
orth Scale 

•
Rigid left elbow

 
•

Typical trem
or of right upper lim

b 
•

Hard of hearing 



PRIO
R TO

 TREATM
EN

T 

O
BJECTIVES 

•
Pain relief, left upper lim

b 
•

O
pen left hand for cleaning 

•
Decrease trem

or of right upper lim
b 



TREATM
EN

T 

•
Botulinum

 Toxin Type A 500 U
nits 

•
R. side: FCU, FDS, FDP, total 60 U

 
•

L. side: 440 U
nits 

•
Triceps 30 U

; FPL 30 U
; Br radialis 30 U

 
•

FDP, FDS, FCR total 340 U
 

Persistent right upper lim
b trem

or 

•
Reapplication to R. upper lim

b p 10 m
onths 

•
FCR 10 units 

•
Long head of biceps brachii 10 units 



5 M
O

N
THS LATER 


