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ABSTRACT

ankle dorsiflexion range of motion.

.

Background: Spasticity is the most common disorder of Cerebral Palsy (CP) and has the characteristics of decreased active movement,
elastic hypertonia and hyperreflexia. Because of this, one of the main purposes of treatment is to decrease hypertonia. Thus, the herbal
medicine Ziclague®, having an antispasmodic action, may offer a new possibility in addition to physiotherapy. Objective: Verify the
effects of the application of the herbal medicine Ziclague on hypertonia of the sural triceps muscle of children with spastic
CP. Methods: Ten children, between one and seven years of age, received application of Ziclague® spray on the triceps sural muscle
before the physiotherapy sessions, during the period of twelve weeks. Evaluations were performed using the Modified Ashworth Scale
(MAS), Durigon Protocol (DP) and goniometry, before and after application on the first day, after four weeks and at the end of twelve
weeks. The four evaluations were compared. Results: After twelve weeks the results were more evident, with a decrease in hypertonia
of the right lower limb (RLL) and left lower limb (LLL) verified by MAS (p= 0.06 and p= 0.13), and by the DP (p= 0.003 and p= 0.007).
Goniometry showed increased range of motion for dorsiflexion of the RLL (p= 0.002) and LLL (p= 0.111). Conclusion: The use of
Ziclague® associated with physiotherapy had a positive effect in decreasing hypertonia of the sural triceps muscle and in increasing the
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BACKGROUND

Cerebral palsy (CP) or chronic non-progressive
encephalopathy is due to a brain injury in the early
stage of development™, Its origin can occur in the
prenatal, perinatal and postnatal periods®. Its main
impairment is motor function, causing changes in
body biomechanics and contributing to bone
deformities®. It is possible to associate other brain
injuries, resulting in associated deficits such as
intellectual disability, seizures, sensory changes,
dysfunctions in speech, hearing and swallowing®.

Although there is no international consensus
etiology, there is a grouping of the most common
causes according to the period of the injury. Prenatal
period: congenital malformations, infections,
epilepsy, maternal hyperthyroidism, placental
disorders and multiple pregnancy. In the perinatal
period: premature births, low weight, hypoxia or
perinatal asphyxia and hyperbilirubinemia.

Postnatal period: traumatic brain injury,
metabolic encephalopathies, intracranial
hemorrhage and intracranial tumors®, Its incidence
is two to three per 1000 live births, in developed
countries and in developing countries it can reach
up to seven per 1000 live births. In Brazil, the
estimate is 20,000 new cases of CP annually®: 2,

The classification of motor dysfunction is related
to the topography of the lesion, which includes:
tetraparesis (involvement of the four Ilimbs),
diparesis (greater involvement in the lower limbs in
relation to the upper limbs) and hemiparesis
(involvement of a hemibody). And by the type of
tonic alteration, which are: pyramidal or spastic;
extrapyramidal or dyskinetic, and may be atetoid,
choreic or dystonic; non-toxic; hypotonic and
mixed® ®. The degree of motor impairment and the
existence of associated disorders, such as tendon
retractions and  skeletal deformities, are
fundamental factors in determining the prognosis of
the child with PC. However, the availability and
quality of treatment are also extremely important for
a favorable outcome® . Spasticity is the most
common disorder and its characteristics are the
decrease in active movement, elastic hypertonia,
which is the increase in muscle resistance to
passive stretching, with dependent speed and
hyperreflexia, caused by the increase in the stretch
reflex® 9. Thus, the treatment modalities for spastic
CP focus on reducing hypertonia to enable
maximum functional potential and reduce secondary
problems, such as shortening and contractures®.
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The treatment of spasticity includes oral
medications such as: baclofen (also used
intrathecally), clonazepam, dantrolene, tizanidine;
local injections such as botulinum toxin and
surgical procedures such as selective dorsal
rhizotomy and orthopedic corrections. Likewise,
the use of orthoses and kinesiotherapy!”.

A recent additional resource is phytotherapy,
which uses the active principle of plants. One of
these possibilities is Alpinia zerumbet (Az), which
is a herbaceous plant, with great concentration in
the Northeast of the country®.

The active ingredient in Az is popularly used
as a diuretic, sedative and hypotensive. It also
has an action on the modulation of calcium
concentration, resulting in antispasmodic activity
and relaxation of basal tone. Thus, it can present
benefits in several dysfunctions, such as
spasticity©.

The use of Az can be in the form of essential
oil, which is the substance extracted from plants,
mainly from their glands and cells. Its supply is
directed to pharmaceutical and cosmetology
industries. The essential oil is used in oral, nasal
and transdermal ways. The latter offers a great
option, as it does not have access to the digestive
system and does not require hepatic
metabolism®9,

The herbal medicine Ziclague® concentrates
the essential oil of Az (EOAZ) in spray and for
topical use. Its mechanism of action is the
blocking of L-type calcium channels and muscle
ryanodine receptors, as its muscle target is the
ryanodynamic receptor, which, together with
actin, is responsible for the release and storage of
calcium, resulting from the troponin C!Y, As a
result, calcium ions dissociate from troponin C
and deactivate tropomyosin cross-bridges,
reducing muscle tension®,

There is also the hydrolysis of calcium-
ATPase, which promotes the transport of calcium
to the vesicles of the sarcoplasmic reticulum.
Thus, excess calcium is removed, enabling the
proper contraction-relaxation process?,

Because, with the reduction of the
concentration of this ion present in the cytosol
during reuptake, troponin is inhibited and cross-
bridges do not occur, promoting muscle relaxation
and enabling the reduction of hypertonia‘®.

In addition, its effects also provide increased
muscle flexibility, as they promote the modulation
of type | and type Ill collagens, in their thickness
and organization®. The easy application
contributes to its use and because itis through the
dermal route, it allows to specifically target spastic
muscles. Therefore, it does not subject the child
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to a systemic treatment and offers few adverse
effects®.

Thus, the Ziclague can offer a new possibility
in addition to physiotherapy for the treatment of
spasticity. Only a few studies were found in the
literature that used the association of both
resources, however, they showed positive effects
in reducing hypertonia®>*®. In the study of
Candido and Xavier-filno®, the use of Ziclague
promoted a significant decrease in hypertonia in
38 children with CP. Two other surveys conducted
by Candido et al.*? and Candido et al.*® showed
that its use associated with Kkinesiotherapy
sessions was effective in reducing hypertonia in
the same profile of participants.

Anyway, the studies carried out to date point
to the benefits that the use of the herbal medicine
Ziclague can bring to the treatment of children
with Spastic CP. However, due to the still small
number, it becomes evident the importance of
carrying out additional investigations to enable the
determination of its real effectiveness and the
variables that influence it.

Determining in this way the objective of the
current study as: to verify the effects of the
application of the herbal medicine Ziclague in the
hypertonia of the triceps surae muscle of children
with spastic CP.

METHODS

This cross-sectional study was carried out at the
physiotherapy outpatient clinic of State Hospital
Mario Covas de Santo André (SP), from September
to November 2018, totaling twelve weeks.

Initially, twelve children diagnosed with spastic
CP and aged between one and seven years were
included in the research. However, only ten
remained as two were disconnected from the
physiotherapeutic treatment program of the hospital
mentioned, due to absences during the collection
period. All participants were functionally classified
by the Gross Motor Function Classification System
(GMFCS). Inclusion criteria were established:
performing physical therapy treatment at the clinic
mentioned, medical diagnosis of Cerebral Palsy,
clinical diagnosis of Spasticity and prior signing of
the Informed Consent Form by the person
responsible.

And as exclusion criteria: non-collaboration of
the child in the execution of assessment and
treatment techniques, ankle joint deformity, muscle
tissue retraction, plantar flexors that do not allow
passive dorsiflexion at neutral or zero degrees,
tissue retraction of the knee flexor muscles, which
prevents full passive extension of the knee with the
hip in a neutral position, previous orthopedic surgery

Manual Therapy, Posturology & Rehabilitation Journal. ISSN 2236-5435. Copyright © 2020. This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License which permits unrestricted non- commercial use, distribution, and reproduction in any medium provided article is properly



MTP&RehabJournal 2020, 18: 1180

for stretching the triceps surae muscle, application
of botulinum toxin to the same muscle in the last six
months, history of hypersensitivity or allergy to any
of the components of the Ziclague formula and
presenting hypotension.

All participants were included in the individual
physiotherapeutic treatment program, according to
Bobath Concept, with a twice-weekly frequency and
50-minute session duration. The intervention with
the herbal medicine Ziclague in the triceps surae
muscle was an additional resource and followed a
protocol. It was applied 15 minutes before each
session was started, under the direct supervision of
the responsible researcher. The evaluations were
performed before and after the first session using
the Ziclague. And they were reapplied after four and
twelve weeks, at the end of the physiotherapy
session.

Regarding the procedures, to measure passive
dorsiflexion range of motion (ROM) using
goniometry, the children were placed in the supine
position, with neutral hips and total knee extension,
the fulcrum of the goniometer was positioned in
alignment with the lateral malleolus, the fixed arm
aligned with the lateral face of the fibula and the
mobile arm followed the movement of the ankle in
alignment with the fifth metatarsal. The starting
angle was the plantar flexion at rest4,

For the graduation of hypertonia of the triceps
surae muscle, it was adopted the Modified Ashworth
Scale (MAS)®® and the Durigon Protocol (DP)®9,
For the application of both, the children were
positioned in the same way as described above and
the evaluator with one hand stabilized the distal third
of the leg (distal tibial diaphysis), performed the slow
passive dorsiflexion and plantar flexion of the ankle,
identifying, the Maximum ROM of each participant.
Then, it was performed the rapid passive movement,
starting from the maximum plantar flexion until
reaching the maximum dorsiflexion.

Table 1. Sample characterization.

- Martins JS et al.

Phytotherapic applications occurred before all
physiotherapy sessions, during the twelve weeks,
following the directions for use present in the
medicine leaflet. The dose was determined by age
and topography, not exceeding the maximum
dosage for each child. Participants were placed in
prone position and sprayed on the triceps surae
muscle.

This research was approved by the Research
Ethics Committee of the faculty de Medicina do
ABC, sob o n°®2.830.201/19.

Statistical Analysis

Qualitative variables were presented by
absolute and relative frequency and quantitative
variables by median and 25" and 75" percentile
values, by means of the normality test of Shapiro-
Wilk data (p<0.05).

In all analyzes, MAS scores were adjusted in
numerical sequence due to 1+ becoming 2 and so
on, successively for the other scores. To analyze the
variables Goniometry, MAS and DP between
moments, the Friedman test was used, with Dunn's
post test. For all analyzes, the level of significance
adopted was p <0.05. The statistical program used
was Stata version 11.0.

RESULTS

The characterization of the participants is
shown in table 1. Among the orthoses used, the
most frequent was the 60% fixed suropodalic
splint, followed by 30% thumb abductor with bar
and 10% used the ground reaction suropodalic
splint, Putti vest, band in shape of 8 and
parapodium. Regarding medications, 50% used
anticonvulsants, 20% anxiolytics and 10% other
medications. The functional classification by the
GMFCS is shown in Table 2.

Characteristics n %
Gender
Male 4 40
Female 6 60
Motor diagnostics
Spastic Diparesis 5 50
Spastic Tetraparesis 4 40
Spastic Hemiparesis 1 10
Mean Standard deviation
Age (in years) 4.1 2.02
Duration of physiotherapy treatment (in months) 29.3 22.17
Ziclague dosage 1.8 0.42
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The proposed physiotherapeutic treatment was
based on the GMFCS level (table 2), aimed at the
functional objective. To achieve it, some objectives
were defined as minor. All children, regardless of
functional level, were subjected to conducts aimed
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at adapting muscle tone and increasing extensibility,
especially triceps surae muscle. For the latter, three
repetitions of passive stretching were performed,
with a maintenance time of 30 seconds, in each of
the sessions.

Table 2. Gross Motor Function Classification System (GMFCS) of the participants.

GMFCS level n %
I 5 50
I 1 10
" 0 0
v 3 30
\Y 1 10
In level | children, two different functional it is observed that after applying the Ziclague, the

objectives were established, one of which was to
encourage gait with support or a device and the
other, independence in gait on uneven floor. And the
additional minor objectives were: increased hip and
ankle mobility, stimulating straightening reactions,
protection and balance in orthostatism, stimulating
the transition from sedation to bipedal, increasing
muscle strength of hip and knee extensors and hip
abductors.

The level Il child had the functional objective of
walking on regular ground independently and the
additional minor objectives were the same as those
of level I, except: increased ankle mobility.

At Level IV, the functional objective was to stay
in the sitting position without support and its
additional smaller goals were: to increase
paravertebral muscle strength and spine mobility;
stimulate straightening reaction in sitting position;
increase static control of the torso and shoulder
girdle and provide benefits of orthostatism.

And the child at level V had the functional
objective to stimulate cervical control and having as
additional minor objectives: increase mobility of the
spine and control of the shoulder girdle, stimulate
the rolling and provide benefits of orthostatism.

The children were evaluated at four times,
before using Ziclague (AUZ), after the first physical
therapy session (A1SF), after one month of physical
therapy (A1MF) and after three months of physical
therapy (ASMF). Figures 1 and 2 show the spasticity
graduation by MAS and show the relationship of the
four moments, being, respectively, the right lower
limb (RLL) and the left lower limb (LLL). In Table 1,
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percentage of RLL grades 2 and 4 decreased and
the greatest reductions occurred after three months,
with greater proportions of grade 1, tending to be
significant, with p= 0.06

0
(=]

~l
o

(=2}
(=]

wm
(=]

mAUZ
mAI1SF

w
o

AIMF

% of children with CP
iy
o

N
(=]

A3MF

=
(=]

o

1 2 3 4

Degree of muscle tone

Figure 1. Graduation of spasticity of the triceps
surae muscle of the right lower limb, using the
Modified Ashworth Scale, according to the
percentage of children with CP. AUZ, A1S, AlM,

A3M. Friedman test and after Dunn test.
"Note: Friedman test and after Dunn test.

In figure 2, in turn, there is an oscillation in the
severity of the graduation of LLL hypertonia, mainly
in the evaluation after one month. However, when
the final evaluation is observed, the concentration of
graduation 1 was also higher, showing a decrease
in tone. However, it did not reach statistical
significance (p=0.13).
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Figure 2. Graduation of spasticity of the triceps
surae muscle of the left lower limb, using the
Modified Ashworth Scale, according to the
percentage of children with CP. AUZ, Al1S, A1M,
A3M.

"Note: Friedman test and after Dunn test.

Figures 3 and 4 show the values of the
dorsiflexion goniometry of the RLL and LLL,
respectively. In Figure 3, the moment A1MF
presents the 25th percentile higher than the median
of the moments AUZ and A1SF, showing an
increase in the dorsiflexion angle. As well as, the
moment A3MF, which had the 25th percentile equal
to the median of the moment A1LMF and equal to the
maximum value of the moment AUZ. The results
showed significance when comparing the AUZ and
A1MF moments and the AUZ and A3SMF moments
(p= 0.002). Figure 4 also shows the increase in the
angulation of the AUZ and A3MF goniometry of the
LLL, even with the initial dorsiflexion graduation
greater than that of the RLL, however it did not reach
statistical significance (p = 0.111).
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Figure 3. Degree of dorsiflexion goniometry of the
right lower limb, AUZ, A1S, A1M, A3M. Shapiro-Wilk

data normality test and between moments.
"Note: Friedman test and after Dunn test.
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Figure 5 shows a decrease in the RLL spasticity
when comparing AUZ and the other moments,
presenting as the 75th percentile the same value as
the 25th percentile of the AUZ situation, that is, the
value 6 of tone graduation, showing significance (p=

- Martins JS et al.

0.003). Figure 6 also shows a decrease in LLL
spasticity, less than in RLL, but also with statistical
significance (p= 0.007).
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Figure 4. Degree of dorsiflexion goniometry of the
left lower limb, AUZ, A1S, A1IM, A3M. Shapiro-Wilk

data normality test and between moments.
"Note: Friedman test and after Dunn test.
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Figure 5. Degree of spasticity by the Durigon
Protocol; reaction to passive stretching of the right
lower limb; AUZ, A1S, A1M, A3M. Shapiro-Wilk data

normality test; and between moments.
"Note: Friedman test and after Dunn test.
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Figure 6. Degree of spasticity by the Durigon
Protocol; reaction to passive stretching of the left
lower limb; AUZ, A1S, A1M, A3M. Shapiro-Wilk

data normality test; and between moments.
"Note: Friedman test and after Dunn test.
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DISCUSSION

The present study showed a decrease in
spasticity with the use of Ziclague associated with
physiotherapy, being verified quantitatively by the
Durigon Protocol and the Modified Ashworth Scale.
It also demonstrated an increase in the range of
motion quantified by dorsiflexion goniometry. One of
the reasons for goniometry to show significance only
in RLL, may be due to the functional predominance
of a hemibody, which is due to the dominance of a
cerebral hemisphere, being called laterality. This
laterality may have influenced the results in children
with diparesis and spastic tetraparesis, since it
results in a predominance of the lesion in a
hemibody®”. With this there is a possibility that the
increase in the dorsiflexion ROM in the RLL is due
to the predominance of motor impairment and
consequently greater severity of spasticity in LLL.

Elastic hypertonia of the triceps surae muscle is
present in patients with upper motoneuron injury,
including with CP, a fact that generates tension
imbalance between the plantar flexor and dorsiflexor
muscles. With this imbalance, muscle shortening
and even contractures can occur and thus the foot
remains equine, that is, plantar flexion®®. Since the
triceps surae is the main muscle that promotes
plantar flexion, the decrease in its tone leads to an
increase in ROM of the ankle for dorsiflexion,
justifying the results found here®9,

Thinking that, to increase the ROM, it is
necessary to decrease the spasticity of the
antagonist muscle, the use of Ziclague allows this
decrease. This is due to its 1.8 cineole and
terpinene-4-ol, which promote muscle relaxation®@.,
And also for its inotropic effect on the muscles
through the inhibition of the Ca?* of L type®Y,
because in the spastic muscles there is hyperactivity
of these channels, resulting in chronic inadequate
regulation of the channels in the sarcoplasmic
reticulum®?, Thus, the use of Ziclague allows the
reduction of spasticity by improving the regulation of
these channels in spastic muscles, as shown in the
present study. After the use of Ziclague, muscle
relaxation was evidenced, which made it possible to
increase ROM in a secondary way.

The spasticity of the triceps surae muscle was
guantified by the Durigon Protocol and the Modified
Ashworth Scale. Both scales showed a decrease in
spasticity, but the Durigon Protocol showed greater
sensitivity, which may be due to its graduation being
through the rapid and slow passive mobilization of
the joint®. Although the Ashworth Scale is the most
cited in the literature for grading spasticity, both in
adults and children®®, it does not have specificity to
detect small tonic changes®. Yam and Leung?¥
reported in their study the low reliability found on the
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Ashworth Scale when quantifying the spasticity of
children with CP and that the scale should be
improved, since it is so sought after for the
graduation of spasticity. This fact was also observed
in the results found in this study, because despite
the decrease in spasticity, the Modified Ashworth
Scale was not sensitive to the point of reaching
significance, unlike the Durigon Protocol, which
determined significance in both lower limbs for
decreasing spasticity of the triceps surae muscle.

In the scientific literature, other studies have
also found the effectiveness of Ziclague in reducing
spasticity in different sample profiles. As performed
by Maia et al.®®, with patients after stroke, mean
age 43 years. They analyzed, through
electromyography, the lateral and medial
gastrocnemius muscles and verified an increase in
the neuromuscular activity of the spastic muscles
after the use of herbal medicine, showing a
decrease in spasticity. In this way, it is possible to
identify similar benefits for both adults and children,
when using Ziclague.

Candido et al.®¥, also used electromyography
to assess spasticity in patients after stroke and
spinal cord injury, comparing the control and study
group, before and after the use of Ziclague
associated with kinesiotherapy. 367 muscle groups
were evaluated and after 10 intervention sessions, a
decrease in neuromuscular activity was identified in
the muscles evaluated.

A study similar to the present was carried out by
Candido and Xavier-Filho®, also had children with
spastic CP as a sample and used the Durigon
Protocol for hypertension graduation. The children
were separated into a study and control group and
only the study group, in which the use of Ziclague by
dermal or inhalation route was associated with
kinesiotherapy, showed a decrease in the average
graduation from 8 to 5. In the group that performed
only kinesiotherapy, there was no evident decrease
in hypertonia. And although the present study did
not present a control group, a fact that constitutes
one of its limitations, both found a decrease in
spasticity in children with CP submitted to treatment
with Ziclague associated with physical therapy.

The beneficial results of Ziclague associated
with physical therapy are also reaffirmed by studies
carried out on animals. Cerqueira et al.®9, analyzed
four groups of rats after spinal cord injury, the first of
which was just submitted to the application of herbal
medicine, the second only to kinesiotherapy, the
third underwent kinesiotherapy associated with
herbal medicine and the fourth was not subjected to
any interventions. In their results, it was evident that
the group that associated kinesiotherapy with
phytotherapy had a significant improvement
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regarding the decrease in spasticity, when
compared to the other groups, mainly to control.

Thus, it is possible to infer that the use of the
Ziclague herbal medicine provides beneficial effects
to children with CP, due to its antispasmaodic action,
resulting in decreased spasticity, increased
neuromuscular activity and ROM. And the
importance of the association with kinesiotherapy is
evident so that its action is more effective.

CONCLUSION

It is concluded that the application of the herbal
medicine Ziclague associated with physiotherapy
provided beneficial effects. Its application resulted in
a decrease in hypertonia in the triceps surae
muscle, evidenced by both graduation scales and by
an increase in dorsiflexion ROM. Thus, the use of
Ziclague as a treatment strategy in support of
physiotherapy for the reduction of hypertonia in
children with spastic CP is reiterated.
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