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Pathophysiology of 
Spasticity and Hypertonicity 

Terry Winkler, M.D., CLCP 

Abstract. Life care planners often work with individuals who experience spasticity and 
hypertonicity as a result of catastrophic injury or disability. This article defines and 
differentiates spasticity and hypertonicity and offers information about the pathophysiology of 
these conditions. Beneficial effects are reviewed as well as discussion of specific treatment 
options which must be considered prior to development of a life care plan. 

Introduction 

Spasticity is a velocity dependent increase in muscle tone with exaggerated tendon jerks 
resulting in a hyperexcitability of stretch reflex. This leads to an involuntary rhythmic 
contraction of the body part in response to a relatively quick movement. Hypertonicity is an 
increase in the resting tone of a motor group or muscle group which tends to make movement 
stiff or rigid and, in some cases, not possible at all. The life care planner may encounter both 
spasticity and/or hypertonicity in many different types of injuries and disease states which are 
characterized by upper motor neuron injuries. Some common causes include: 

• Cerebral palsy 
• Spinal cord injury 
• Acquired brain injury 
• Multiple sclerosis 
• Stroke 
• Central nervous system tumors 

In general, spasticity remains the same or increases as the individual ages with the 
disability. Spasticity and hypertonicity have advantages and disadvantages. Decisions to treat 
or not to treat are based upon how the increased tone or spasticity interferes with functional 
activities or, in some cases, assists and supplements accomplishing functional activities. 
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Many . cale have been developed to quantify the severity of spasticity. One of the 
commonly u cu L the Modified A hworth Scale which ranges from 0 to 4. mo~t 

• Grade 0 
• Grade 1 

• Grade 1+ 

• Grade 2 
• Grade 3 
• Grade 4 

No incre.-u ed tone. 
Slight increased muscle tone with ome minimal resistance at the end of 
range of motion. 
Slight increased tone and minimal resistance to range of motion through the 
range. 
Marked increased mu cte tone through most of the range of motion. 
Pa ive movement i difficult. 
Rigidity i pre cnt. making range of motion not possible. 

The life care planner mu t con ider a variety of options available to treat hypertonicity or 
pasticity in the client they are evaluating. The general approach is to go from the least 

inva ive interventions to the mo t invasive. Below are nine of the more common approaches 
to pasticity/hypertonicity treatment in which the life care planner must consider prior to 
developing a future plan of care. 

utritional considerations: Hemingway (200 l) reports approximately 30% of a child's 
caloric energy requirement is related to evere spasticity. Ayyangar (2002) reports that a child 
with spastic quadriplegia has calorie needs in the range of 2,900 to 4,600 kilojoules per day, 
requiring a fonnula with higher nutrient energy ratio to eliminate the risk of nutrient 
deficiency. Dietary con ults and appropriate nutritional studies are mandatory in clients who 
have spasticity and should be included in the life care plan. 

Reducing the stimulus: An important concept for treatment of spasticity or hypertonicity. 
This is accomplished by providing patient education via rehabilitation physician, ph~sica! 
therapists, and/or rehabilitation nurses with a goal of preventing or reducing noxious sum~h 
that can make spasticity worse and preventing complications of spasticity such as ski_n 
breakdown, joint dislocation, and contractures. Increasing spasticity and hypertonicity often 15 

a sign of a hidden noxious stimuli and requires a thorough medical evaluation to rule out 
diseases. such as cholelithiasis (gallstones), occult fractures, coronary artery ~isease, ren: 
calcul4 or other sources of noxious stimuli, whose symptoms are partially ~t~de~ by t ~ 
disability, An important adjunct to prevention or minimizing the stimuli for spasticity 18 proped 
positioning in the seating system. bed, or with splints. A daily range of motion (ROM! anrs 

. . . .d d by careg1ve ' stretching program 1s helpful with slow steady prolonged stretch provi e . •ty . • ' re spasuc1 
spltnts or braces. and weightbearing activities as tolerated. Moderate or seve dd .. nally 

. • I rs A iuo • 
requires a much longer duration of stretch, potentially as long as six 1ou • .. 
whirlpool treatment and hydrotherapy are important adjuncts to managing spasucity. 
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Thcr P : Both phy, lcnl therapy ond occupational therapy arc utilil..ed lo provide 
modnliti.e such a1 icing or cooling, upcrficinl or deep he:11, 1hcrnpeu1ic C,tcrciscs, el«:lricaJ 
1imulat1on, cu tom-mndc AplinlJ or serial ca,1ing to manage pn.1ticity. 

Orthotks: ustom-mndc tone reduction orthoscs, commonly referred to u inhibitory 
ortho.\Cs, cnn be m de to help in reducing incrca\Cd lone in the upper e,ttrcrnitics or lower 
c,ttrcmitics. 

Medic tlons: Oficn required to manage spa,ticity. Perhapi 1he mo t commonly used oral 
agent i. Baclofcn which i safe and cfficaciouJ in both pediatric and adult pasticity; has n 
hort hnlf life of 2 1/2 to 3 hours, and generally requires four times a day d~ing in most 

• i1untion • If Baclof en i utili1.cd, the Jif e care planner mu t make certain their 
recommendation provide adequate upplic and accc to phy iciaru to monitor the 
medication. ince abrupt withdrawnl can lend to eizures and hallucinations which may be life 
threatening. Other pnsticity medication include Valium, Znnanc,t, Dantrium. Dantrium is 
commonly u ed in pnsticity of cerebral origin nnd require careful monitoring of liver 
function te t , particularly in people over age 30 to 40. 

crve ond/or motor point blocks: Motor point block techniques have been used for n 
number of ycnrs and require injection of an nne thelic or neural ablating agent. such as phenol 
or alcohol, close to the motor point in a mu cle. To be effective, this technique should be done 
by phy icinn who u e electromyography (EMG) machine to guide the placement of the 
neural blockade ngent. Common ngcnt used include Lidocoine, Marcaine, Phenol, ethyl 
alcohol nnd Bolox. One disndvnntagc of this technique i that it is time limited, the spasticity 
generally return anywhere from one to ix months, nnd repeat blockage is required. There is 
n mall chance of dy csthesin or n cnusnlgia type pain developing if a mi,ted nerve, which has 
both motor and sensory fibers, is blocked. Botox injection arc typically very effective if 
placed appropriately and have lcs chance for negative ide effects when u ed properly. 

lntrnthccnl Bnclofcn pump: Can be u ed when other forms of spasticity management 
hove foiled. Due to its expense and potential for complication . this in1ervention i one of the 
In t resorts for pasticity management. However, many individuals with moderate to severe 
pnsticity or hypcrtonicity do require thi intervention. As with nil items of ervice 

recommended by n life cnre planner, the co t to implant a Bnclofen pump. ongoing pump 
moniloring and evnluntion , pump refill with medication, and replacement of the pump 
generally on average every 5-7 years must be carefully re earched with the vendors providing 
the crvice and included in the life care plan. 

urglcal interventions: A dorsal root rhizotomy i a urgical procedure used in children 
with cerebral pal y, typically age 4 to 8, when pa ti city interf ercs with upper extremity use or 
cau es ci oring of the lower extremitie when the child attempts to ambulate. In this 
procedure, a multi-level lnminectomy is performed by the neuro urgeon nnd the dorsal afferent 
nerve roots, which nre involved in the spastic and hypertonicity re ponse. are cut in a selective 
fashion. Fo11owing dorsal root rhizotomy, the child will have strict limitations on range of 
motion of the trunk and lower extremities from 4 to 8 weeks. This will be followed by a 
requirement for inten ive phy icnl therapy for up to one year to try to learn how to take 
advantage of the chnnge in the pn ticity and tone. 

{ AddltJonnl urgcries: Option may include contrncture releases, tendon lengthening 
i procedures, nrthrodesi of n joint, hip abductor rel ea es, and Achilles' tendon lengthening. 
~ 
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Condu ion 

Pnsticit is a common problem for clients often seen by life care planners 1 1
. 

' • • . . . • n c tents • h spinal cord injury alone, almost 80 percent will experience spasttc1ty and over 90 • Wtt 
• • H If f h ·11 • d ' • percent With tetraplegia will have spasttc1ty. a o t ose w1 require me 1cattons. Spasticity 

1• • f h 1· ' untreated or under treated, can lead to many comp 1cat1ons or t e c 1ent~ some of which includ .. 
. . • • d' I . e nutritional depletion, skin breakdown, JOmt contractures, Jomt 1s ocatton, and reduced . . 

• • 1 d' d • h' b • f · or impatred function. Con tdenng t 1e parameters 1scusse m t 1s ne overview of spasticit tak' 
careful history regarding spasticity and hypertonicity from the client/caregiver andy, tin~ a 

. . . , consu ting 
with knowledgeable health care providers who manage spasttc1ty, will allow the 1., . . he care 
planner to develop a reasonable and prudent approach to lifetime management of sp r . 
and hypertonicity and a reduction of potential complications for the client. as icity 
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