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Abstract
Parkinson’s disease is a neurological disorder of complex alterations that occurs with its patients. This chronic
and neurodegenerative disease is with an incidence above 65 years of 1% to 2% worldwide and prevalence in Brazil
of 3%. The causes of the disease, mainly due to muscular atrophy and its subsequent and constant pain which make
the daily life of the patients quite difficult. In this paper, we present a case report where a simultaneous combination
of laser and negative pressure (Photo vacuum) is used. This application was performed in the painful regions in
a sequence of sessions, allowing a stimulation of the circulation, increased muscular atrophy and better localized
compression of the metabolism. The protocol was very positive with changes in the assessments made, previous
and post-intervention comparisons. The positive result is more seen as a more effective test to test this protocol, as
well as an organization of systematic studies that makes possible the evaluation of the clinical and mental capacity
of patients with Parkinson’s.
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Introduction
This disease, degenerative character, affects, in general, people over
65 years of age, covering between 1 and 2% of the world’s population,
while in Brazil it approaches 3%, or approximately 1.5 million Brazilians
[1,2]. These data have become even more worrying with the inversion
of the age pyramid in Brazil, where the population is aging on average
more and more. This degeneration occurs in the neurons of the basal
ganglia, specifically in the compact part of the dark substance, causing
reduction or absence of dopamine production. Dopamine is the major
neurotransmitter released by neurons in this region and assists in the
execution of a precise and uniform motion as well as coordinated
changes in body position [3].
The dopamine production system along with melanin causes
neurons to undergo loss of pigmentation. In this phenomenon, it is
understood that as the black substance gets brighter, the greater the
dopamine loss. Associated with this loss of pigmentation occur the
depletion of the neurotransmitter dopamine, end reducing the activity
of the cerebral cortex motor areas, triggering the decrease of voluntary
movements [4,5]. Dopamine released into the caudate nucleus and into
the putamen is an inhibitory neurotransmitter, so the destruction of
capacity to produce dopamine in neurons in the Parkinsonian patient’s
would theoretically allow the caudate nucleus and putamen to become
intense, active, and possibly cause continuous outflow from excitatory
signals to the cortex-spinal motor control system. These signals could
intensely excite many or all of the body’s muscles, thus leading to
stiffness. Some of the feedback circuits could easily oscillate due to the
considerable gain of the feedback loop, after its inhibition loss, leading
to the Parkinson’s disease characteristic tremor [6].
The connection of the cerebral cortex to the base nuclei and
thalamus in relation to the motor function occurs through two direct
and indirect pathways. Both influence the movement through the
modulation of the inhibitory activity of the internal pallid globe on the
thalamus. In Parkinson’s disease, decreased dopamine uptake will cause
less inhibition of the inner pallid globe in the direct pathway, resulting
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in increased inhibition of the thalamus. In the indirect pathway, the
decrease in dopamine will cause a greater inhibition of the external
pallid globe by the striatum and, therefore, a lower inhibition of the
sub thalamic nucleus, which will activate the inner pallid globe more
intensely, increasing the thalamic inhibition [7].
Thus, these changes in the pattern of firing by dopamine suppression,
establish the motor cortex activation reduction, and possibly suppression
of the muscle tone inhibitory system and inhibition of the locomotion
command system [8]. Such changes justify the appearance of clinical
signs of Parkinson’s disease, which include resting tremor, brad-kinesis
consisting of impaired range and speed of movement, kinesis that
corresponds to impairment at movement initiation. With this, muscle
stiffness and postural instability consisting in balance deficiency, with
a high risk of falls are also common aspects [9]. The quality of life
perception tends to be worse due to motor deficits, restrictions of daily
activities and depression caused by the frustration in the simple day-byday tasks [10].
Non-motor symptoms, such as pain, in Parkinson’s disease patients
are very frequent, leading to change in the quality of life and degree of
autonomy of these individuals. In a study carried out in 2010 with 159
patients with Parkinson’s disease, pain was the most frequently reported
non-motor symptom, affecting 72.3% of patients [11]. Stress caused by
sustained muscle contraction and muscle spasm may induce the release
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of substances that sensitize the nociceptors and generate localized
pain. This pain, conjugated with contractions, may result in circulatory
deficits and nutritional impairment, as well as affect muscular functional
performance [12]. Muscle rigidity is responsible for the muscular
tension centered mainly at the level of the vertebral column and the
root of the limbs [13]. Some studies suggest that musculoskeletal pain
seems to be related to the presence of muscular rigidity and kinesis and
that typically affect the muscles of the neck, arm, paraspinal or posterior
leg region [14]. Muscle spasms can also result from an indirect effect
compressing blood vessels and leading to ischemia. It also increases the
intensity of muscle tissue metabolism, making relative ischemia even
greater and creating ideal conditions for the release of pain-inducing
chemicals [6]. Increased energy consumption, under conditions of
ischemia resulting from extrinsic compression of the capillaries by
muscle and venous stasis, can result in lower nutrient intake and cause
an imbalance between necessary cell nutrients. Consequently the ATP
synthesis, results in impairment of active Calcium ions (Ca2+) reuptake
by the pump in the endoplasmic reticulum, a phenomenon necessary
for muscle relaxation [12].
One of the causes suggested for pain during ischemia is the
accumulation of large amount of lactic acid in the tissues, formed
because of the anaerobic metabolism. Other chemical agents, such as
bradykinin and proteolytic enzymes, are also likely to be formed in
tissues because of cell damage, and that these agents, along with lactic
acid, stimulate nerve endings for extreme pain [6].
In this situation, one of the common resources used as therapeutics
for the discomfort is the use of anti-inflammatory and pain reliever.
There is however, equivalent action of analgesia and anti-inflammatory
reaction, produced by phototherapy. Phototherapy is the treatment
by light (especially laser) well established in the health therapeutical
practice and acts on the cellular level as a help for the cellular energy
metabolism. The influence of light stimulation in the respiratory chain
of the mitochondria is proved, increasing energy synthesis (ATP) and
allowing several therapeutic effects. In special when the homeostasis is
altered with induced mechanical stress, by negative pressure therapy,
the created metabolic demand produces the ideal conditions for laser
to act. This occurs due to various stimuli to the body, such as energy,
metabolic changes, temperature and blood circulation [15].
There are two basic effects after the application of negative pressure,
such as the improvement of blood quality, by the release of substances
caused by suction and the improvement of blood circulation, also
contributing for the resolution of pain, muscle relaxation and the
balance of body functions [16].
In this context, phototherapy associated simultaneously with
negative pressure, interacts with physiological responses, more rapidly
returns cellular, and tissue homeostasis to the body, potentializing
and accelerating the therapeutic effects of tissue, muscle, bone and
peripheral regeneration, as well as increased microcirculation, the
synthesis of collagen and the anti-inflammatory action with analgesia.
The combined use of negative pressure therapy simultaneously with
phototherapy may bring benefits in terms of improved muscle stiffness
and pain, since the combined therapy interacts with physiological
responses and more rapidly returns cellular and tissue homeostasis
to the body [16]. Such effects of laser therapy and negative pressure
combination are the necessary ingredients to improve many aspects
associated with Parkinson’s disease.
Thus, we decided to test, in a clinical case, the combined effect
of the phototherapy with negative pressure in Parkinson’s disease.
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The present study aims to evaluate the combined and localized use of
Negative Pressure and Phototherapy, in the improvement of conditions
caused by Parkinson’s disease through a case report. A full clinical study
is being prepared. Nevertheless, the case study was essential for the
study design. The result was so positive and surprising that motivate
the case report.

Case Presentation
This report is characterized by being a case study, composed of
one male gender patient, 70-years-old, with Parkinson’s disease. The
symptomatology was composed of muscular pain in the cervical region,
dorsal trunk and left arm, and presence of left unilateral severe resting
tremor. The patient is submitted to the drug treatment with Levodopa
and Cannabidiol, associated to the accomplishment of physical
activity, three times a week. A physiotherapeutic group performed
data collection and attendance during the month of January 2019 at a
private Clinic with the presence of other specialists. The instruments
used in the data collection were evaluation form, containing questions
about personal data and characteristics of the subject studied; Visual
Analog Scale; Quality of Life Questionnaire on Parkinson’s disease and
modified Hoehn and Yahr Scale [17]. Regarding the procedures, an
interview was made to collect personal data and sample characteristics.
Subsequently, the Visual Analog Scale, Quality of Life Questionnaire
on Parkinson’s disease and Hoehn and Yahr Scale were applied. The
subject’s characteristics collected were age, gender, marital status,
schooling, age of onset of disease, duration of disease, stage of disease
and medication. The disease stage was evaluated by the modified Hoehn
and Yarh Scale, scored from 0 to 5, and the higher the score, the more
serious the impairment.
The researcher from the observation of the clinical picture in eight
stages applies this scale: (0) for no sign of the disease; (1) for unilateral
disease; (1.5) for unilateral and axial involvement; (2) for bilateral
disease, without compromising the balance; (2.5) for bilateral disease
with mild impairment of balance; (3) for bilateral disease of mild to
moderate impairment of balance; (4) for severe disability, but able
to stand and walk unassisted; and (5) for a person in a wheelchair or
bedside, requiring complete help [16].
To evaluate pain intensity, the Visual Analogue Scale was used. In
order to use this scale, the individual was asked about their degree of
pain, 0 of which means total absence of pain and 10 the maximum level
of pain that the patient can bear.
To evaluate the quality of life, the Quality of Life Questionnaire for
Parkinson’s disease was used an indicator of the individual’s perception
of physical, emotional and social health. This evaluation tool is a
questionnaire with 38 questions and 2 alternative answers (yes or no).
It involves issues such as physical ability, energy level, pain, emotional
reactions, social isolation, and sleep quality. Each “yes” answer
corresponds to one point and the smaller the total score obtained, the
better the individual’s perception of their quality of life.
The scale for pain assessment and the quality of life questionnaire
were applied in the evaluation and after the six sessions of the treatment
protocol application. Two sessions per week were performed, with
duration of 30 minutes, totaling 6 sessions.
The subject was submitted to the application of a combined
phototherapy and negative pressure, using the device Photo Vacuum
(produced by MMO- São Carlos- SP- Brazil) as presented in Figure 1.
The therapy protocol corresponds to the application in the dorsal trunk
and cervical spine bilaterally and in the left arm, covering the following
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muscles: Muscle triceps muscle, semi-spinal muscle, multifidus, rotator
muscles, interspinal muscles, intertransverse muscles, trapezius muscle,
major and minor rhomboid muscle, latus posterior muscle and scapulalifting muscle. The equipment was adjusted to the following parameters:
pulsed mode, MP7, two wavelengths connected (3 red 660 nm and 3
infrared 808 nm), time 20 minutes being five minutes per area, making
the sliding movement with the medium suction cup, at the pressure of
200 mmHg (Figure 2).

Results
The case study was carried out with a 70-year-old male gender
patient with Parkinson’s disease. Evaluated to be in the early stages of
the disease, stage 3 with a score of 1.5. According to the Hoehn-Yarh
modified scale, presenting rest tremor, in the upper and lower limbs
with left unilateral involvement and altered posture. Figure 3 shows
the data collected on pain intensity using the Visual Analogue Scale,
before and after six sessions of the treatment protocol application with
Photon Vacuum therapy. Comparison of the pre and post-application
pain intensity of the protocol showed that in the pre-application the
pain was characterized by the subject as moderate grade 6 and after
six protocol applications pain was characterized as mild grade 1,
evidencing considerable pain improvement (Figure 3).

Table 1 shows the perception of the quality of life of the individual
under study, evaluated by the Nottinghanm Health Profile (PSN)
on issues faced on a daily basis. In the five categories, each item had
a response, whose sum of YES, pre- and post-treatment, shows
improvement in the quality of life perception, and can be related to
reduction of muscle pain.
Table 2 shows the percentage of improvement in each category
for the after procedure-Intervention Quality of Life Questionnaire.
Comparing before and after intervention results, there were significant
percentage differences in all categories

Discussion
The present study evaluated the combined and localized use of
negative pressure and localized phototherapy, in the improvement of
conditions caused by Parkinson’s disease. The patient assessed, is in the
early stages of the disease, in which there is a unilateral manifestation
of the symptoms, where, the subject can live independently. The

Vi s ual Anal ogue Sc al e
Initial

Final

8

6

6
4
2

1

Intensity of Pain

10

0

Se s s i ons

Figure 3: Pain intensity before and after 6 sessions with the combined laser
therapy and negative pressure.

Before
treatment

Question

Figure 1: Photon vacuum equipment that combines laser therapy in both
wavelengths (660 nm and 808 nm) with negative pressure.

After
treatment

I feel pain at night. The pain I feel is unpalatable

Yes

No

I feel pain when changing body position

Yes

No

I feel pain when walking

Yes

No

I feel pain when standing up

Yes

No

I feel pain constantly

Yes

No

I feel pain when going up or down stairs

Yes

Yes

I feel pain when sitting in the chair

No

No

Responses defined within the concept of pre-treatment and post-treatment.
Table 1: Questions for life quality following Nottinghanm Health Profile - Category
PAIN.
Categories

Figure 2: Illustration of the application on the areas affected with pain as
described in methodology.
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Before

After

Perceptual difference (%)

Pain

6

1

83.33

Emotional reactions

6

0

100

Sleep

3

0

100

Social interaction

1

0

100

Physical skills

10

1

90

Energy level

3

0

100

Responses defined within the concept of pre-treatment and post-treatment, on a
scale of 0 to 10.
Table 2: Percentage of improvement in each category after the treatment protocol
application with photo vacuum therapy.
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study demonstrated that after the intervention with the treatment
protocol using combined phototherapy and negative pressure therapy
simultaneously using the commercial device Photo Vacuum, the
subject obtained a reduction in the intensity of muscular pain, from
moderate pre-intervention to mild post-intervention, analyzed through
the Visual Analogue Scale. Muscle pain improvement was also evident
in the post-intervention and quality of life, as well as the categories of
physical abilities, sleep and emotional reactions, improving the quality
of life of this subject. The results obtained show that the physical
condition is important and affects the daily life of patients with
Parkinson’s disease, which is in agreement with Lemke et al. [10]. The
quality of life perception tends to be worse due to motor deficits, daily
activity restrictions, and depression. In fact, the chronicity of muscular
pain is associated with important functional limitations, which imply
limitations in daily living activities. Stress caused by sustained muscle
contraction and muscle spasm can induce the release of substances
that sensitize the nociceptors and generate localized pain, which may
result in circulatory deficits and nutritional impairment, as well as affect
muscular functional performance [12].
The pain reduction evidenced in the present study is possibly due
to the physiological effects of combined negative pressure therapy
with phototherapy in muscle tissue. According to Cunha, there are
two basic effects after the application of negative pressure, such as the
improvement of blood quality by the release of substances caused by
suction and the improvement of blood circulation, also waiting for the
resolution of pain, muscle relaxation and the body functions balance
[15]. The physiological effects of negative pressure on tissue homeostasis
are potentiated with the anti-inflammatory action of phototherapy.
Observing these benefits, the subject reported improvement of pain
in the dorsal region of the trunk, cervical spine and left upper limb,
since the first applications of the protocol, being reduced until the
sixth application, characterizing it as of light intensity. In addition, the
absence of the resting tremor during the application of the protocol was
observed, being evident after the end of the application, remaining at
rest. Based on this positive result for a controlled case, a full study is
in preparation. Nevertheless, due to the importance to apply technique
that make a life of Parkinson’s disease better, the case report looks of
fundamental importance.

Conclusion
We hypothesize that in the present study, the combined use of
negative pressure and localized phototherapy contributed positively to
the reduction of muscle pain, to the improvement of the local blood
circulation, consequently enabling a better blood supply to the cellular
metabolism and consequently improvement of the physical abilities,
helping in the better quality of life of parkinsonians.
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