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Abstract: The present investigation is made
of a single case of post-infectious Cerebellitis
caused by an ear infection, focusing on motor
disorders such as ataxic gait, alteration in ba-
lance and coordination of a pediatric patient,
to treat these alterations a treatment proposal
was raised to reduce the sequelae of the di-
sease, by means of this technique DMI (Dy-
namic Movement Intervention), since it is a
novel technique and that is not applied to this
pathology, which presents great results when
applied in patients with alterations in gross
motor skills which fall within the parameters
of application to be able to apply it in the se-
lected patient. The results of this technique
are the exercises that make up the (DMI) that
were addressed in the following intervention
were favorable in the motor area, however it
was possible to obtain unexpected benefits
from the application of this technique as it
addresses different areas together, achieving
a positive impact and benefit in the research
and leaving a new criterion for the application
of this, reinforcing research on movement and
learning in developmental windows in which
this technique exploits its maximum splen-
dor to obtain straightening reactions creating
awareness and memory to these new stimuli.
Keywords: Dmi, Exercise, Cerebellitis, Tech-
niques, Ataxia, Viruses And Clinical Manifes-
tations

INTRODUCTION

The following research is based on the
analysis of the affectations caused by post-in-
fectious Cerebellitis in a pediatric patient, as
well as the implementation of an intervention
protocol with the Dynamic Movement Inter-
vention (DMI) technique, with the purpose of
analyzing the benefits obtained by applying
DMI exercises in a patient with motor seque-
lae caused by Cerebellitis, for which a series
of exercises were selected to suit the needs of
the patient.
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Throughout this research, topics such as the
anatomy of the cerebellum and its physiology
will be addressed, while the vestibular system
will be included, since it is of great relevance
in this pathology due to the affectations that
will produce alterations in both balance and
coordination.

Likewise, the theoretical bases of the DMI
technique will be addressed, as well as the pa-
thology on which the research is based, in or-
der to identify the sequelae that this patholo-
gy brings with it and to make a work plan that
allows us to reduce the sequelae, i.e. that these
alterations at the motor level are less marked
in the patient.

PROBLEM STATEMENT

At present it is known that more than half
of the population presenting Cerebellitis has a
common etiology “Acute post infectious Ce-
rebellitis”, despite the high incidence of this in
the physiotherapeutic field, it has not yet fou-
nd the right information to address in a clear
and timely manner the consequences that this
pathology brings with it.

Therefore, our study subject will be a 3-ye-
ar-old pediatric patient who presents gait al-
terations as a sequel caused by Cerebellitis,
highlighting alterations in balance, coordi-
nation and ataxic gait, which is why we con-
sider of great interest to find out more about
the DMI (Dynamic Movement Intervention)
method and what benefits are obtained in this
patient by implementing a treatment with the
technique, focusing on the three motor alte-
rations already mentioned, because the pa-
tient’s life has been drastically affected since
it is currently difficult for her to perform ac-
tivities that she used to perform without any
difficulty, such as running, walking, kicking a
ball, among others. On the other hand, it is
important to know that movement is funda-
mental for the growth and development of
both motor and cognitive skills and the fact
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that gross motor skills are altered at such a
young age affects not only the patient’s quality
of life but also generates a delay in the develo-
pment of motor skills, Therefore, this research
is focused on finding out what are the benefits
offered by DMI in the treatment of a patient
with sequelae caused by Cerebellitis, seeking
to counteract the alterations in balance, coor-
dination and that the ataxia gait is not so noti-
ceable, This by means of the intervention with
exercises of the DMI technique which was
designed or created to treat pediatric patients
where the straightening reaction is stimula-
ted through continuous movements in small
periods of , in order to generate autonomous
responses in posture control, therefore we
consider that the DMI technique (Dynamic
Movement Intervention) can be of great bene-
fit when intervening patients, however there
has not yet been an investigation to indicate
whether or not this technique has benefits in
patients with sequelae caused by this patho-

logy.

JUSTIFICATION

DMI (Dynamic Movement Intervention)
is a physiotherapeutic technique designed for
the intervention of pediatric patients throu-
gh various exercises that generate benefits in
gross motor skills, postural control, increases
range of motion, enhances the achievement of
developmental milestones and improves ba-
lance and coordination (Jake Kreindler, 2024).

Due to the multiple benefits offered by
this technique, a physiotherapeutic treatment
plan will be designed with DMI (Dynamic
Movement Intervention) exercises in a three
year old female patient, who was diagnosed
with post-infectious Cerebellitis at the age of
1 year and 9 months who after suffering this
pathology lost the motor skills she had alrea-
dy developed, including running and walking
without help, by implementing this work plan
we will seek to analyze what are the scopes
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that this technique will provide in the reco-
very of the infant, It is expected to achieve
favorable benefits during the intervention of
the patient with exercises of the DMI tech-
nique (Dynamic Movement Intervention), it
is worth mentioning that these exercises will
be previously selected according to the motor
needs presented by our subject of study, at the
time of implementing the work plan with this
technique is expected that the motor distur-
bances in balance, coordination and ataxic
gait are less noticeable this in order help im-
prove the quality of life of the patient making
it less dependent on the comprehensive care
of her guardian. Above all, we hope that the
DMI technique will give positive results that
will allow the patient to be more functional
and that she will be able to interact or manage
in a better way in her environment.

THEORETICAL FRAMEWORK

Two young people focused on physical the-
rapy since its inception in the pediatric area,
managed to identify the main problems that
existed in intervention of infants where most
of their diagnosis usually bring with them al-
terations at the level of gross motor skills, they
were able to identify the needs of the treat-
ments already established which were routine,
which motivated them to seek a new approach
to help in the recovery of patients. While sear-
ching the basis to create an innovative techni-
que, they discovered “The Darwinian Theory”
by neuroscientist Gerald M. Edelman, with
multiple approaches that all health personnel
should know. Thus began a search of which
we need to know certain bases to understand
what are these ideas and knowledge that in
the end are unified into one resulting in the
DMI technique. , we will focus on neural Da-
rwinism where it is mentioned that natural se-
lection could be considered similar, but with
different mechanisms towards the nervous
system, although it tends to vary according
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to the individual, Gerald M. unifies them in
perception, action and learning. He also con-
siders memory as a dynamic process of reca-
tegorization instead of a replicative deposit of
different attributes, all these theories empha-
size the knowledge of the wide scope of brain
functions destined by the estimation of cons-
tantly renewed actions (Edelman, 1987). This
is how physiotherapists began to formulate
a new vision. So what happens to these chil-
dren? They need an enriching environment to
create an experienced brain, so at the time of
generating new neuronal connections there is
what is a neuronal pruning where certain con-
nections that the individual is normally cons-
tantly reactivating will strengthened, for this
it is necessary that before an immature brain
there are certain stimuli mainly of movement
and sensory in their first years of life resulting
in a strengthening effect on the synapses du-
ring its development where we can find win-
dows that will enhance to its maximum splen-
dor what is the motor development, These
windows are usually open until the age of 5
years, that is why it is important to lay the fou-
ndations of motor control, everything is based
on learning through play and movement is a
dynamic experience that encourages infants
(Carl Gabbard, 2009).

On the other hand, we cannot ignore the
importance of neuroplasticity as the brain’s
ability to change and heal itself, we have to
keep in mind that a child’s brain grows and
recovers differently than an adults brain.
Although neuroplasticity can exist in both
transforming their lives, Dr. Pape introduces
us a little bit to what this means. Thousands
of children suffer from Cerebral Palsy and yet
their recovery story usually very encouraging,
although this involves a long process, Dr. Ka-
ren Pape has investigated all these exceptional
cases where children can get to run and play
soccer, but at the time of implementing their
walk this is usually considered abnormal, It is
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here where she manages to identify that a da-
maged and immature brain learns in a certain
way since it will adapt to the difficulties and li-
mitations that it has, however, when the brain
is already mature and recovered its learning
is much better, they usually focus on learning
activities at the time, not in those that can be
learned later.

In the year 2021 these two young people
decided to implement a new technique based
on the constant need for a new approach to
the treatment of infants with multiple motor
disorders, in which they sought to improve
gross motor skills, stimulate postural control,
increase the range of motion and even thought
about how to help patients so that they could
meet the milestones of development accor-
ding to their age range, they also wanted their
technique will help in the recovery of balance
and postural control all this through dynamic
movements that demand postures in infants.
It is here where these young people working
in the same field decided to base their techni-
que on topics such as; neuronal Darwinism,
the boy who could run, But not walk or Brain
plasticity in pediatric. Jake Kreindler gradu-
ated from Touro College’s master’s degree in
physical therapy in 1997 and since that time
his education and knowledge of the subject
has expanded. During the summer months
he began practicing DMI (Dynamic Move-
ment Intervention) on children in New York,
then began traveling the United States and
the world performing intensive therapy and
training new therapists to implement DMI on
their patients as well. Jo - Anne Weltman, co-
-founder of DMI, graduated from Wits Uni-
versity in Johannesburg, South Africa in 1991
with a degree in Physiotherapy.

Throughout his career he has taken seve-
ral courses in order to innovate in the imple-
mentation of new treatments always looking
for favorable benefits when implementing
them in patients. When creating this techni-
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que, they both had a clear goal in mind: “to
innovate” with a technique based on dynamic
movement, which would revolutionize physi-
cal therapy as we know it.

Physical therapists who have had the
opportunity to implement this technique
have been fascinated by the results that their
patients presented, however, this technique is
not indicated for all patients especially with
degenerative diseases, dislocations or bone
fragility. This is how they created a techni-
que that would revolutionize the application
of Dynamic Movement Intervention Therapy
treatments; this technique not only benefits
the patient, but also benefits the needs of fa-
mily members with children who present mo-
tor alterations since it does not require me-
chanical materials, which makes the therapy
more accessible in terms of cost.

Dynamic movements find something that
captures the attention of patients, proving be-
neficial since obtaining repetitive stimuli that
allow to obtain controlled movements, gene-
rate neuroplasticity and in turn cooperative
working memories makes the patients reco-
very favorable (Jake Kreindler, 2024).

Seeing the good results obtained by imple-
menting these techniques then began a need
for which extended its field of work by creating
two new clinics which are based on teaching,
plus a support network which was dedicated
to distribute through courses this technique
as revolutionary as it is DMI, mostly associa-
ted with this institution have been dedicated
to the spread of knowledge and implementa-
tion of the technique both in patients and in
teaching, have been dedicated to volunteering
in countries with conflicts or that have a grea-
ter vulnerable sector.

HOW CAN DMI BE DEFINED?

We can define DMI (Dynamic Movement
Intervention) as a physiotherapeutic tech-
nique which seeks through dynamic move-
ments to obtain reflex acts that stimulate pos-
tural control, DMI is a form of intervention
that seeks timely improvement through neu-
roplasticity in the first years of life of the in-
fant where there is usually a greater neuronal
pruning which facilitates not only motor skills
but also stimulates language and feelings in
this period of time, focuses more on the skills
that the patient will get long after their reco-
very time skills they will get, the movement
is the main source of learning in infants who
will constantly be stimulated.

N

Figure 1 Application of DMI exercises for
trunk control.
Exercises used in a 3-year-old pediatric patient
with post-infectious Cerebellitis.
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Exercise Description Example

Hold sitting on a board in the air,

Exercise 1  while wobbling the board slightly
from side to side.
Standing upright on a board hol-

Exercise 2 ding your knees the board slides
laterally and from front to back.
Feet on two planks, hold at knee

Exercise 3 level while pulling up one plank
and lowering each leg.

Exercise 4 Hold your knees completely

straight while in the area.

Table 1. Exercises carried out during the research

CEREBELITIS

Acute cerebellitis is an uncommon condi-
tion, this pathology can present several clini-
cal manifestations such as vomiting, headache
and decreased level of consciousness, as well
as cerebellar syndrome where clinical signs
such as ataxia, dysmetria, dysarthria and ver-
tiginous sensation can be identified. It is wor-
th mentioning that each patient may or may
not present these signs and symptoms since
they will vary depending on the etiology, i.e.
the source causing the pathology.

It has been demonstrated that the most
common cause is primary infections of the
cerebellum, as a post-infectious entity or as
a consequence of a post-vaccinal alteration.
Depending on the cause that triggers the pa-
thology, the clinical manifestations presented
by each patient will vary; some may present
benign signs and symptoms while others may
present more severe complications that may
endanger the patient’s life.

The pathophysiological process of this
disease is still not known for sure, however
some literature refers that there will be an ede-
matous process, of autoimmune mechanism,
with lymphocytic and eosinophilic infiltration
without evidence of demyelination, which
would establish a fundamental difference be-
tween acute Cerebellitis and acute Encepha-
lomyelitis (J.P Garcia, Acute Cerebellitis in
Pediatrics: Our Experimental, 2019).

Although it is true that it has not been pos-
sible to understand the pathophysiology of
this disease, it has been possible to identify
some of the causes that can trigger this patho-
logical process such as measles virus, rubella
virus, mumps virus, herpes simplex virus-1,
rotavirus, salmonella, Mycoplasma pneumo-
niae, among others. Antimicrobial treatment
should be considered first hand as this disease
is related to different pathogens (J.P Garcia,
Acute Cerebellitis in Pediatrics: our experi-
mental, 2019).

CLINICAL MANIFESTATIONS OF
CEREBELLITIS

Clinical Uncom-

manifestations Common mon Rare
Vomiting YES

Ataxia YES

Dol
Headache YES

Fever YES

Vertigo YES
Drowsiness YES YES

Some of the signs that have been detected in pa-
tients with Cerebellitis are listed below.

Etiologies

Mumps virus

Varicella-zoster virus

Epstein-Barr Virus

Herpes simplex virus-1

Rotavirus

Mycoplasma pneumoniae

Influenza virus

Salmonella

24% of cases of Cerebellitis have been associated
with infectious processes (J.P Garcia, Acute Ce-
rebellitis in Pediatrics: our experimental, 2019).




ACUTE POST-INFECTIOUS
CEREBELLAR ATAXIA

Gait is a complex system that allows us to
move in different directions. When there is
some kind of neurological damage such as
lesions in the pyramidal pathway, spinal cord
lesions, Becker muscular dystrophy, alteration
in the cerebellum or in the pathways of this
anatomical structure, different types of patho-
logical gait will occur, alteration in the cere-
bellum or in the pathways of this anatomical
structure will produce different types of pa-
thological gait and this will depend on which
neurological area is affected, in this case we
will focus on ataxic gait “motor incoordina-
tion” since this type of gait will originate when
there is some type of neurological affectation
at the cerebellum level. Ataxic gait is characte-
rized by the alteration in coordination when
trying to perform some kind of voluntary mo-
vement (J.P Garcia, Acute Cerebellitis in Pe-
diatrics: our experimental, 2019).
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