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Abstract

Objective: To analyze the influence of cryotherapy and thermotherapy on spasticity in 
cerebral palsy. Methods: The sample consisted of a patient with spastic cerebral palsy sequels, 
female, and 10 years old of Centro Universitario Filadelfia (UniFil). Patient was assessed 
by: Pediatric Neurofunctional Assessment and Pediatric Evaluation Disability Inventory. It was 
evaluated the passive amplitude of motion (goniometry) and the level of spasticity by the Modified 
Ashworth Scale, before and after the physiotherapeutic intervention in muscles with spasticity. The 
physiotherapeutic treatment (cryotherapy/20min; continuous therapeutic ultrasound/1MHz, 0.5w/
cm²), was managed in 10 sessions during 5 weeks, lasting 30 minutes each session. The Spearman 
correlation was used for the analysis of the non- parametric variables and the Pearson correlation 
for the parametric variables. Results: The results found indicates increased muscle flexibility and 
reduced the degree of spasticity (being the value of p < 0.0001 for both studied variables). 
Discussion: This study was effective in decreasing muscle spasticity with consequent improvement 
in the amplitude of joint movement. The application of cryotherapy and therapeutic ultrasound 
makes these resources important for therapeutic practice. Further research is needed to increase 
the sample size so that the results for this type of patient can be generalized.
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INTRODUCTION
Spasticity is a motor disorder characterized by velocity-

dependent increase in muscle tone associated with exacerbation 
of the myotatic reflex [1]. Spasticity in combination with paresis 
is one of the most common neurological syndromes and develops 
as a result of damage to the supraspinatus or spinal descending 
motor system with mandatory involvement of the corticospinal 
tract [2]. Spasticity is a disturbed sensorimotor control due 
to damage to the first motor neuron, which is associated with 
intermittent or permanent involuntary muscle activation [2]. The 
development of spasticity significantly reduces functional activity 
and increases patients’ disability, worsening quality of life. 
Theoretically, the exaggeration of the stretch reflex in patients 
with spasticity could be produced by two factors. The first is an 
increase in the excitability of muscle spindles. In this case, the 
passive stretching of the muscle in a patient with spasticity would 
induce a greater activation of the spindle afferences in relation to 
that induced in a normal subject, of course considering a similar 
velocity and amplitude of passive dislocations. The second factor 
is an abnormal processing of the sensory inputs of the spinal cord 
muscle spindles, leading to an excessive reflex activation of alpha 
motoneurons [3-6]. The dependence of spasticity on speed can 
be attributed to the sensitivity to afferent Ia velocity. However, 

several studies suggest that afferent fibers II of muscle spindles 
are also involved in spasticity, activating alpha motoneurons 
through an oligosynaptic path [7,8]. It has been suggested 
that afferent fibers II, which are dependent on length, could 
be responsible for muscle contraction in isometric conditions 
frequently seen after the dynamic phase of the stretch reflex 
in patients with spasticity [9]. The continuous application of 
cryotherapy promotes the reduction of spasticity by decreasing 
the neurotransmission of afferent and efferent impulses, as the 
ice, physiologically, causes a decrease in the osteotendinous and 
skin reflexes, initially increasing the fusal discharge and soon 
afterwards promoting the reduction in this discharge, decreasing 
the electrical activity of the muscle. Therefore, this cooling, in 
addition to reducing the speed of nerve conduction, results in a 
decrease in muscle spasm [10]. From a biophysical point of view, 
therapeutic ultrasound is a type of irradiation that promotes the 
heating of tissues due to the absorption of part of its irradiated 
energy, causing an increase in local blood flow, resulting in a 
temporary increase in the extensibility of collagenous structures, 
such as tendons, ligaments and joint capsule, decreased joint 
stiffness, reduced pain and muscle spasm [11]. Cryotherapy and 
thermotherapy provide an effective, practical means to reduce 
spasticity of muscles resulting from a central nervous system 
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dysfunction. This study aims to analyze the effects of cryotherapy 
and thermotherapy on spasticity.

CASE PRESENTATION
It is a case report, with a quantitative approach that was 

carried out in the Physiotherapy Clinic of Centro Universitario 
Filadelfia (UniFil). The patient in this research is a 10-year-old 
woman with spastic quadriplegia due to cerebral palsy. The 
sample included a patient with a clinical diagnosis of spastic 
cerebral palsy, being under the age of 14 years old, not having 
osteomioarticular deformities installed in the lower limbs, not 
having an allergy to ice or heat, not having another physical 
therapy treatment or using botulinum toxin. In the Pediatric 
Neurofunctional Assessment, the patient presented limited 
amplitude of motion of the upper and lower limbs, did not walk 
and stood with only support, a good level of awareness, but spoke 
with difficulty. On physical examination, it was observed that 
the patient had hypotrophism in the muscles of the upper and 
lower limbs. The patient had bilateral flexor pattern hypertonia 
in the upper limbs and bilateral extensor pattern hypertonia in 
the lower limbs. Shortening of the hamstrings and plantiflexors 
was observed in the lower limbs. The patient had the following 
primitive reflexes: asymmetrical tonic neck reflex and symmetrical 
tonic neck reflex. The patient did not have deep tendon reflexes 
(bicep, brachioradialis, triceps, patellar and ankle). The patient 
had impaired motor coordination and was taking medication 
(risperidone). The Pediatric Evaluation of Disability Inventory 
(PEDI) was applied to the patient to evaluate functional skills in 
the domains of self-care, mobility, and social function. The patient 
presented disabilities for basic and instrumental activities of 
daily living. The patient is totally dependent on personal hygiene, 
self-care and mobility activities. The most hypertonic muscle was 
quadriceps femoris muscle in the right lower limb with grade 4 by 
Modified Ashworth Scale. The patient was positioned as follows: 
Side lying, with the hips and knees in maximum extension. Head 
and trunk are in a straight line. A pillow was used behind the hips 
to stabilize the patient. Behind the patient, examiner placed one 
hand just proximal to the knee, on the lateral surface of the thigh, 
to stabilize the femur and one hand just proximal to the ankle. The 
knee was moved from maximum extension to maximum flexion. 
The passive amplitude of motion (goniometry), was evaluated 
for knee flexion in the right lower limb. For goniometry, patient 
was in prone with test-side ankle off plinth and leg in extension. 
Axis location of goniometer was lateral epicondyle of the femur, 
stationary arm was along the femur to the greater trochanter and 
movement arm was along the fibula to lateral malleolus.

It was evaluated the passive amplitude of motion 
(goniometry), and the level of spasticity by the Modified Ashworth 
Scale, before and after the physiotherapeutic intervention in 
muscles with spasticity. The physiotherapeutic treatment was 
managed in 10 sessions during 5 weeks, lasting 30 minutes each 
session. The ice pack (cryotherapy), was applied to the muscle 
belly to be treated, with duration of 20 minutes at 15°C, and in 
the same session, continuous therapeutic ultrasound (Sonopulse, 
IBRAMED – Brazil) was applied with a frequency of 1MHz and 
intensity of 0.5w/cm² in the tendon of the analyzed muscle. The 
temperature of the thermal agents before, during and after the 
physiotherapeutic intervention was constantly monitored by the 
infrared thermometer.

The Spearman correlation was used for the analysis of the 
non- parametric variables and the Pearson correlation for the 
parametric variables. The data were analyzed using the Statistical 
Package for Social Science software (SPSS, 27.0). The Student t 
test (paired) was applied to compare the passive amplitude of 
motion (goniometry) measurements and for the level of spasticity 
(Ashworth scale) was applied the Wilcoxon Ranks Test, used for 
categorical variables.

The results found indicates increased muscle flexibility and 
reduced the degree of spasticity (being the value of p < 0.0001 
for both studied variables). The mean measures of flexion of 
the right knee increased from 105.1 pre-intervention to 132.3 
post-intervention (p = 0.0001; Table 1). The level of spasticity 
went from XX before treatment to XX after physical therapy (p < 
0.0001; Table 2).

DISCUSSION 
The application of cryotherapy to the quadriceps femoris 

muscle was effective in reducing the patient’s spasticity and 
improving the static postural pattern assumed by the lower limb 
with a consequent increase in muscle flexibility. The decrease 
in temperature caused by cryotherapy leads to a reduction in 
muscle action, facilitating the reduction of spasticity. Cryotherapy 

Table 1: Goniometry of knee flexion before and after physical therapy 
intervention.

Sessions Pre-intervention Post-intervention P-value
1 95 128
2 98 128
3 100 128
4 102 130
5 106 130
6 108 132
7 110 134
8 108 135
9 112 140

10 112 138
Mean 105.1 132.3 0.0001

Standard deviation 6.00 4.32

Table 2: Degree of Spasticity of the quadriceps femoris muscle before 
and after physical therapy intervention.

Before After Difference

4 2 2

4 2 2

3 2 1

3 2 1

3 2 1

3 2 1

3 2 1

3 2 1

2 1 1

2 2 0

(p< 0.0001)
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reduces spasticity for up to 60 minutes after application, reduces 
muscle action and promotes relaxation for about 30 minutes 
to 2 hours after application. The literature suggests that the 
application of cold should be carried out for at least 20 minutes, 
emphasizing that applications for shorter times could not be 
effective to reach deep tissues [12-14]. A study treated 23 patients 
with a variety of musculoskeletal and neurological disorders for 
20 minutes with towels soaked in cold water. After one or more 
treatments, the pain was sufficiently reduced or eliminated in 
74% of the patients with pain. Range of motion improved in 94% 
of patients with limited range of motion and spasticity decreased 
in 67% of patients with spasticity [15]. A study has shown 
that local cooling of muscles temporarily reduces spasticity 
and muscle contractions, mainly by reducing the sensitivity of 
spindle muscles to stretching [16]. In a study of patients with 
motor neuron damage in the upper body, spasticity and muscle 
contractions were reduced with towels wet with crushed ice and 
immersion in cold water [17].

The increase in the amplitude of motion for knee flexion 
can be explained by the decrease in spasticity and the increase 
in the extensibility of the tendon of the quadriceps femoris 
muscle. The extensibility of the tendon can be increased by 
raising the temperature, with the result that stretching at certain 
intensity will produce greater stretching if heat is applied. There 
is scientific evidence that the increased tone associated with 
injuries to upper motoneurons can also be reduced by warming 
up [18]. Ultrasound stimulates the thick afferent fiber with post-
excitatory inhibition of orthosympathetic activity, reducing tone 
and relaxing the muscles. In addition, the conduction velocity 
of the peripheral nerves decreases, and temporary blockages 
can occur, increasing the temperature to 3ºC above the normal 
baseline, the muscle spasm is eliminated, the function of using 
the muscles is inhibited and they open the lymphatic channels 
[19,20].

This study was effective in decreasing muscle spasticity with 
consequent improvement in the amplitude of joint movement. 
The application of cryotherapy and therapeutic ultrasound makes 
these resources important for therapeutic practice aiming at 
improving the clinical condition of the patient. Further research 
is needed to increase the sample size so that the results for this 
type of patient can be generalized.
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