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Abstract Juvenile parkinsonism (JP) is characterized by the clinical manifestation of Parkinson
syndrome before the age of 21 years old. This entity is often associated with genetic
mutations. After all the possibilities of clinical treatment have been exhausted, surgical
treatment is recommended, performed via deep brain stimulation (DBS) in the
subthalamic nucleus (STN) or in the internal segment of the globus pallidus (GPi).
The present study aimed to report the case of a patient with JP who underwent DBS in
the STN with good clinical response. Neuromodulation via DBS is an option for the
treatment of JP. However, since this entity is very rare, and even more peculiar when
treated surgically, more studies are necessary to evaluate DBS used to control
refractory manifestations and levodopa-induced dyskinesia, as well as surgical com-
plications that may occur, aiming to gather more knowledge of the surgical manage-
ment of JP. Despite the dysarthria after the DBS, the patient presented a satisfactory
response regarding the symptoms, corroborated by the Parkinson’s Disease Question-
naire (PDQ-39) score, which was 61.19% before the procedure, and decreased to
21.05% 14 months after the DBS.

Palavras-chave

► parkinsonismo juvenil
► estimulação cerebral

profunda
► núcleo subtalâmico
► neurocirurgia
► disartria

Resumo O parkinsonismo juvenil (PJ) é caracterizado pela manifestação clínica da síndrome de
Parkinson antes dos 21 anos de idade. Esta entidade está frequentemente associada a
mutações genéticas. Depois de esgotadas todas as possibilidades de tratamento
clínico, institui-se o tratamento cirúrgico, que é realizado via estimulação cerebral
profunda (ECP) no núcleo subtalâmico (NST) ou no globo pálido interno (GPi). O
presente trabalho teve como objetivo relatar o caso de um paciente com PJ que foi
submetido à ECP no NST com boa resposta clínica. A neuromodulação via ECP
apresenta-se como uma opção de tratamento para o PJ. Contudo, em decorrência
da raridade desta entidade, que se torna ainda mais peculiar quando abordada
cirurgicamente, são necessários mais estudos que avaliem a ECP utilizada para
controlar as manifestações refratárias e a discinesia induzida por levodopa, assim
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Introduction

Parkinson disease (PD) is a syndrome characterized by at
least two of the following symptoms: bradykinesia, rigidity,
tremor, and postural changes.1–3 Idiopathic Parkinson dis-
ease is the idiopathic formof this condition, corresponding to
between 75 and 80% of the cases.4 The incidence of PD
increases with age, and this syndrome is not common in
individuals < 50 years old.4,5 In cases the aforementioned
clinical manifestations develop between the ages of 21 and
40 years old, the syndrome is called early-onset PD
(EOPD),4,6,7 whereas in cases they appear before the age of
21 years old, it is called juvenile parkinsonism (JP).4,6–8

Juvenile parkinsonism is a rare condition that is more
commonly reported in association with a family history of
PD.4,7 Many patients may have atypical manifestations.
Although some cases are typically idiopathic, secondary
causes prevail. Therefore, the idiopathic origin is a very rarely
described cause.7,8

In PD, surgical treatment is an option after the control of
symptoms with medication has failed and levodopa-related
complications have appeared. Currently, deep brain stimu-
lation (DBS) of different surgical targets is the treatment
employed for PD. The present study aimed to report the case
of a patient who underwent a surgical treatment using DBS
to control JP.

Case Report

A male patient presented with micrographia at 14 years old
and asymmetric resting tremor of upper limb extremities at
19 years old, predominantly on the left side, associated with
rigidity and bradykinesia, but he did not have any nonmotor
symptoms associated to PD. At 21 years old, he was diag-
nosed with JP in its primary form, after other secondary and
family forms were not confirmed. The patient had no family
history of any neurological diseases.

The patient showed a good response to levodopa until he
was 30 years old. However, in the following 10 years, he
experienced progressive levodopa-induced dyskinesia and
an increased frequency of on/off periods, which significantly
compromised his quality of life, in spite of the optimized
clinical treatment, with 1600 mg/day of levodopa, 4 mg/day
of pramipexole, and 400 mg/day of amantadine.

At 40 years old, that is, 19 years after the patient was
diagnosed with JP, he underwent DBS with electrodes placed
bilaterally in the subthalamic nucleus (STN). Before the sur-
gery, his quality of life was measured using the Parkinson’s
Disease Questionnaire (PDQ-39), and his score was 61.19%.

Three months after the surgery, the patient presented
with dysarthria, which persists until now. Nevertheless, he
showed significant improvements on dyskinesia and on/off
motor fluctuations, leading to a decrease in the doses of the
medications. After the procedure, the clinical treatment was
changed, and the patient now takes 600 mg/day of levodopa,
3 mg/day of pramipexole, and 300 mg/day of amantadine.
Furthermore, 14months after theDBS, a global improvement
was confirmed based on a decrease of his PDQ-39 score to
21.05%.

Discussion

Juvenile parkinsonism is an entity described as clinically and
pathologically distinct from EOPD,4,7,8 not only because of
the age groups they affect. Different from PD and EOPD, the
histopathological finding of Lewy bodies is rare in JP.4,6,7 This
is the reason the term JP is adopted in these cases instead of
juvenile PD, in spite of the similar clinical manifestations.6

In cases of JP, both the association of the disease with
genetic mutations and the presence of a family history are
well described.4,6 It is known that mutations in the parkin
gene are among the most common causes of JP.6,7,9,10 In
some studies, alterations in the PARK2 gene, related to the
chromosome 6q25–27, were found to be responsible for
autosomal recessive JP in 50% of the family cases ana-
lyzed,10,11 as well as in between 15 and 77% of the sporadic
cases in patients � 21 years old.11,12 The PARK2 gene is
related to the parkin protein, an enzyme associated with the
removal of damaged mitochondria, which also promotes the
degradation of α-synuclein.7,9,10 Two other mutations cor-
relatedwith JP are found in the chromosome 1p in the PARK6
and PARK7 genes, although theymayalso be involved in other
clinical entities in patients > 40 years old.

The patient of the present case report had no family
history of motor dysfunction and did not present with
atypical manifestations that could suggest other forms of
parkinsonism. These findings indicate a sporadic case of JP.
The clinical manifestations that corroborate the similarity of
the evolution of his condition to that of PDwere the presence
of bradykinesia, rigidity, and resting tremor, the prospective
findings of asymmetry of these manifestations, the progres-
sive nature of the disease, and its good response to levodopa,
in association with the exclusion of other diseases. These
findings fulfill the clinical diagnostic criteria of PD described
in the literature.13,14 The regular clinical treatment of PD can
also be used to treat patients with JP,4,7 and it was chosen for
the patient of the present case report. Nonetheless, the

como as complicações cirúrgicas que podem ocorrer, com o intuito de propiciar maior
conhecimento sobre o manejo cirúrgico do PJ. Apesar da disartria apresentada após a
ECP, o paciente teve resposta satisfatória em relação aos sintomas, o que foi
corroborado pela pontuação na escala Parkinson’s Disease Questionnaire (PDQ-39),
que era 61,19% antes do procedimento e, 14 meses após a ECP, diminuiu para 21,05%.
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patient presented with levodopa-induced motor fluctua-
tions and dyskinesia in less than 5 years. In cases of parkin-
sonism with onset at ages < 40 years old, early motor
complications such as on/off periods and severe dyskinesia
are observed.15,16

In treatment-refractory cases, DBS treatment is the surgi-
cal option for patientswith PD.17 The STN, the internal globus
pallidus (GPi), and the ventral intermediate thalamic nucleus
(VIM) are described as surgical targets in DBS.17,18 The STN
and the GPi have more clinical applications and, compara-
tively, no differences were found between their efficacy.19,20

Deep brain stimulation treatment targeting the VIM has
been proven to control tremors; however, since it has been
considered insufficient to control other motor symptoms, it
is not indicated for the treatment of PD.18,19

The depletion of dopamine in the nigrostriatal pathway
leads to a decrease in the inhibitory activity of striatum units
along the indirect pathway, resulting in the inhibition of the
external globus pallidus (GPe) and in the consequent disin-
hibition of the STN, which in association with a decrease in
the excitatory influence on striatal units along the direct
pathway, strongly disinhibits the GPi,21,22 having as a final
consequence a lower thalamocortical activity.22 In patients
with JP, DBS still needs more systematic studies. In advanced
PD, STN hyperactivity is a landmark for neurophysiological
mapping. Nonetheless, so far, no studies have detailed
whether the same happens in cases of early onset PD.23

In the present case, the surgical target was the STN,
which can be divided into three parts: dorsolateral, ventro-
medial, and medial.24 The dorsolateral portion houses the
sensorimotor region, and its precise location is of great
importance to achieve the best clinical response regarding
the motor symptoms of PD patients and to reduce the
adverse effects on cognition and behavior.25 In the treated
patient, several landmarks26 were used in an integrated
way via magnetic resonance imaging (MRI) to locate the
dorsolateral portion of the STN and to optimize the implan-
tation of the electrodes.

Although the patient of the present case report presented
with early clinical manifestations, he underwent DBS only
20 years after the diagnosis, already in an advanced phase of
the disease andwith serious motor complications. In the few
cases of JP reported in the literature, the eligibility for DBS
has been greatly based on the phenotype of the patients and
on their responsiveness to levodopa.27–29 For instance, the
treatment of a 14-year-old patient, with several motor
fluctuations, using bilateral DBS in the STN, has been de-
scribed. Satisfactory results were obtained with this treat-
ment for JP, even though he became refractory to levodopa
and had complications in less than 5 years.27 In another case,
a 26-year-old JP patient, with onset estimated 8 years before,
underwent DBS having GPi as a target. The outcome was
satisfactory, since the symptoms were controlled.28 Ad-
vanced PD patients, with disease onset 40 years before,
have benefited from DBS in the STN, with a decrease in
dyskinesia and motor fluctuations.29,30

In spite of the paucity of controlled trials, in some studies
it has been reported that DBS can be a good option for the

treatment of JP, because it permits the decrease in the dosage
of the medication and improves dyskinesia and on/off peri-
ods, as observed in the patient of the present case report.

Aiming to measure the perception of the patient of his
quality of life before and after the surgical procedure, the
PDQ-39 was employed. It is a self-report questionnaire,
composed of 39 items, which encompasses 8 daily life
dimensions (mobility: items 1–10; activities of daily living
(ADL): items 11–16; emotional well-being: items 17–22;
stigma: items 23–26; social support: items 27–29; cogni-
tion: items 30–33; communication: items 34–36; bodily
discomfort: items 37–39), intended to measure the quality
of life of PD patients during the last month, using a 5-point
Likert scale (never ¼ 0; occasionally ¼ 1; sometimes ¼ 2;
often ¼ 3; always ¼ 4).31 The highest scores are correlated
with a worse quality of life.

Before the surgical procedure, the global percentage of the
patient was 61.19% and, 14 months after the DBS, it de-
creased to 21.05%. These results, comparable to literature
data,32–34 showed a significant decrease in the score, point-
ing to an improvement in his quality of life. However, the oral
communication of this patient was impaired after the DBS,
due to dysarthria that occurred as a complication of the
procedure. Before the surgery, it was 3.4% of the total score,
whereas, 14 months after the DBS, it was 44.5%. In another
study, after DBS treatment for PD, 12.8% of the patients had
oral communication impairment.35 Due to the rarity of JP
cases, no cases of patients that underwent DBS and had
dysarthria, similarly to the case presented here, were found.
Further studies should be conducted to follow the long-term
repercussions and the efficacy of DBS in JP patients.

Conclusion

Few cases of DBS in JP patients have been reported. The
patient of the present case report had a good response to DBS
with the electrodes placed bilaterally in the STN, with a
global improvement in his quality of life, even with dysar-
thria as a surgical complication. The present study evidences
that DBS in the STN is an option for treating JP.
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