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ABSTRACT - Objective: To describe the clinical presentation a group of patients with juvenile onset of
Huntington disease. Method: All patients were interviewed following a stru c t u red clinical questioner.
Patients were genotyped for the trinucleotide cytosine-adenine-guanine (CAG) repeat in the Huntington
Disease gene. High resolution brain MRI was perf o rmed in all patients. Results: We identified 4 patients
with juvenile onset of disease among 50 patients with Huntington disease followed prospectively in our
N e u rogenetics clinic. Age at onset varied from 3 to 13 years, there were 2 boys, and 3 patients had a pater-
nal inheritance of the disease. Expanded Huntington disease allele sizes varied from 41 to 69 trinucleotide
repeats. The early onset patients presented with rigidity, bradykinesia, dystonia, dysarthria, seizures and
ataxia. MRI showed severe volume loss of caudate and putamen nuclei (p=0.001) and reduced cerebral and
c e rebellum volumes (p=0.01). Conclusion: 8% of Huntington disease patients seen in our clinic had juve-
nile onset of the disease. They did not present with typical chorea as seen in adult onset Huntington dis-
ease. There was a predominance of rigidity and bradykinesia. Two other important clinical features were
s e i z u res and ataxia, which related with the imaging findings of early cortical atrophy and cerebellum vol-
ume loss.

KEY WORDS:n e u rodegenerative disord e r, dynamic mutations, genotype-phenotype correlation, basal gan-
glia, atrophy.

Apresentação clínica da forma juvenil da doença de Huntington

RESUMO - Objetivo: D e s c rever o quadro clínico de um grupo de pacientes com forma juvenil da doença
de Huntington. Método: Os pacientes foram entrevistados seguindo um questionário clínico estru t u r a-
do; genotipados para a repetição do trinucleotídeo citosina-adenina-guanina (CAG) no gene da doença
de Huntington; e realizaram exame de RM de alta re s o l u ç ã o . Resultados: Identificamos 4 pacientes com
doença de Huntington de início juvenil dentre 50 pacientes com doença de Huntington seguidos pro s p e c-
tivamente em nosso ambulatório de neurogenética. A idade de início variou entre 3 e 13 anos (2 meninos
e 2 meninas). Três pacientes tiveram herança paterna da doença. O tamanho do alelo expandido da doença
de Huntington variou entre 41 a 69 repetições de trinucleotídeos. As principais manifestações clínicas no
início da doença foram rigidez, bradicinesia, distonia, disartria, crises epilépticas e ataxia. A RM mostro u
acentuada atrofia dos núcleos caudado e putamem (p=0.001) e redução do volume cerebral e cere b e l a r
(p=0.01). Conclusão: 8% dos pacientes com doença de Huntington acompanhados em nosso ambulatório
apresentaram início juvenil da doença. Estes pacientes não apresentaram a manifestação típica de coréia
o b s e rvada em adultos. Houve predomínio de rigidez, bradicinesia, crises epilépticas e ataxia, o que tem
relação com a atrofia cortical e cerebelar precoce na RM.

PA L AV R A S - C H AVE: doença neurodegenerativa, mutações dinâmicas, correlação genótipo-fenótipo, atro f i a
de núcleos da base.

Huntington disease is an adult onset disorder be-
ginning typically in the fourth and fifth decades of
life. Juvenile Huntington disease is an uncommon
condition and it is believed that these patients have
a somewhat diff e rent clinical presentation when com-
p a red to the typical adult onset form1 , 2. There f o re ,
the presentation of juvenile and childhood Hunting-

ton disease may lead to difficulties in diagnosis. Wi t h
the development of molecular testing, diagnostic
c o n f i rmation can now be achieved with certainty if
clinical suspicion is raised. 

In this study we aimed to characterize clinical pre s-
entation and MRI findings in patients with juvenile
Huntington disease. 
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METHOD
Subjects assessment – We identified 4 patients with juve-

nile form of Huntington disease among patients followed
in our Huntington disease clinic (2 boys) with a mean age
of 14.5 years (ranging from 4 to 21). Three patients had pa-
t e rnal inheritance and one had maternal inheritance. Age
at onset varied between 2 to 13 years (mean age 6.75 years).
All had clinical and molecular diagnosis of Huntington disea-
se at the Neurogenetic clinic of our Hospital. The diagno-
sis of Huntington disease was made according to estab-
lished, reliable criteria, including a positive family history,
the presence of chore i f o rm movements, dystonia or impai-
red voluntary motor function, and cognitive or emotional
changes3,4. For each patient, the onset age of Huntington
disease was determined by asking the patient and m ulti-
ple unaffected family members to recollect the first occur-
rence of chorea, rigidity, irr i t a b i l i t y, sleep disturbance, fre-
quent falls, loss of energ y, altered social behavior, or faili n g
m e m o ry that was not an isolated incident but heralded a
p ro g ressive decline. Neuro logical exams were perf o rm e d
in all patients by the same investigator (HHR). All patients
had known trinucleotide repeat expansion. The control g ro u p
(8 men and 10 women), with ages ranging from 18 to 28
years (mean age 23 years), had no history of neurological
and psychiatric illness. All subjects, or legal guardians, signed
written informed consent to participate in this study, appro-
ved by Ethics Committee from our hospital.

Clinical and molecular investigation – All patients and
family members were seen in our Neurogenetic clinic and
followed according to the same clinical protocol. Molecular
testing was perf o rmed following international standard
protocols for laboratory testing5. We further divided pati-
ents into three groups according to the age of onset of dis-
ease: patients who had early onset Huntington disease (4
patients, 2 males and 2 females, mean age of onset 8 years),
those who had adult onset Huntington disease (24 patients,
8 males and 16 females, mean age of onset 30 years), and
those had late onset Huntington disease (22 patients, 19
males and 3 females, mean age of onset 44 years).

MRI acquisition – MRI images were obtained in a 2 Te s l a
system (Elscint Pre s t i g e®, Haifa, Israel). Images were acquire d
in the coronal, sagittal, and axial planes. Our Huntington
disease protocol consisted of: (1) sagittal T1 spin-echo, 6 m m
thick (repetition time [TR]=430; echo time [TE]=12); (2) coro-
nal T1 inversion re c o v e ry, 3 mm thick (flip angle=200º; re p-
etition time=2700; echo time=14; T1, 840; matrix=130x256;
field of view [FOV]=16x18 cm); (3) coronal T2-weighted fast
spin-echo, 3 to 4 mm thick (flip angle=120º, repetition time=
4800; echo time=129; matrix=252x320; field of view= 18x18
cm); (4) axial images parallel to the long axis of the hip-
pocampi; T1 gradient echo, 3 mm thick (flip angle=70º; re p-
etition time=200; echo time=5; matrix=180x232; field of
view=22x22 cm); (5) axial T2 fast spin-echo, 4 mm thick (flip
angle=120º; repetition time=6800; echo time=129; matrix=
252x328; field of view=21x23 cm).

Volumetric studies – M e a s u rements of basal ganglia
and cerebral volumes were perf o rmed on coronal inver-

sion re c o v e ry images and cerebellar volume measure m e n t
w e re perf o rmed on sagittal T1 spin-echo acquisition using
the NIH Image program (http://rsb.info.nih.gov/nih-image),
following anatomic guidelines. Caudate and putamen stru c-
t u res (Figure), total intracranial and cerebellar volumes
w e re manually delineated using the NIH image pro g r a m .
The volume of each region was compared to the contro l
g roup of 18 healthy volunteers. Values below two standard
deviations from the mean of control group were consid-
ered abnormal.

Statistics analysis – We described the minimum, maxi-
mum, mean value and standard deviations for the volumes
of the stru c t u res analyzed, and p values of less than 0.05
w e re accepted as statistically significant. These values were
separated in. We used analyses of variance (ANOVA) to c o m-
p a re continuous variables among the three subgroups of
H u ntington disease subjects and in the control group. We
used the Exact Mann-Whitney test to compare cere b e llum
and cerebral volumes between Huntington disease and c o n-
t rol groups and Kru s k a l - Wallis test when these stru c t u re s
were compared with 3 subgroups of Huntington disease.

RESULTS
T h e re were 4 patients with clinical and molecu-

lar diagnosis of juvenile or childhood Huntington dis-
ease (2 boys and 2 girls). Mean age was 14.5 years
(ranging from 4 to 21). Age at onset varied between
2 and 13 years (mean age of 6.75 years), character-
izing childhood onset. In the patients studied, the
expanded trinucleotide cytosine-adenine-guanine
repeat at the Huntington disease gene ranged fro m
41 to 69, mean 57.3 repeats (trinucleotide repeats of
53, 69, 41, and 66, respectively for each patient) and
n o rmal alleles varied from 18 to 26 trinucleotide cyto-
sine-adenine-guanine repeats (mean=22 repeats). 

All 4 juvenile-childhood Huntington disease pati-
ents presented marked reduction of the caudate and
putamen nuclei, with a statistically significant diff e r-
ence when compared to the control group (p=0.0001)
( F i g u re), as well as cerebral and cerebellar atro p h y
(p= 0.01). 

When the juvenile group was compared to adult
onset Huntington disease, there was no statistical
d i ff e rence in basal ganglia, cerebellum and intracere-
bral volumes (p=0.1, p=0.4 and p=0.3 respectively).

C l i n i c a l l y, early Huntington disease patients had
m o re rigidity, bradykinesia, dystonia, dysarthria, seizu-
res and ataxia when compared to adult onset Hun-
tington disease patients, but chorea was more fre-
quent in the adult onset group (Table).

A summary of clinical history and neurological fol-
low up of the 4 patients with juvenile and childhood
Huntington disease: 
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Patient 1 – A 4 years-old boy is the only son of a
non-consanguineous couple with many affected fam-
ily members with Huntington disease, including his
f a t h e r. He developed normally during the first 2 years
of life and then he started with psychomotor dete-
rioration, with unarticulated speech, pro g ressive gait
d i fficulties, and incoordination. At the age of 3, he
developed myoclonic seizures which were contro l l e d
with valproate. EEG was normal at this time. By the
age of 4, he had pro g ressive deterioration of his abil-
ity for swallow, chew, and speech and developed uri-
n a ry incontinence. On physical examination, speech
was significantly dysarthric and hypophonic, almost
incomprehensible, and he was unable to extend his

tongue. Muscle tone was diffusely increased. Deep
tendon reflexes were increased. His gait was wide-
based, rigid, slow, and unsteady. Examination of ex-
traocular movements revealed slow saccades and nys-
tagmus. Rare choreic movements and bradykinesia
w e re present in all limbs. He now feeds by a gastre c-
tomy because he is unable to chew and swallow, due
to tongue’s dystonia.

Patient 2 – A 21 years-old woman is the only dau-
ghter of a non-consanguineous couple with family
h i s t o ryfor Huntington disease, with maternal inher-
itance. She presented history of dystonic movements
of hands with difficulties in catching objects since 4
years of age. She started with gait ataxia at 6 years,
and incoordination to write at age of 10 years. At 13
years, she had severe dysarthria, ataxia, rigidity and
spasticity of limbs, bradykinesia, poor school develop-
ment, and behavioral changes, followed by rapid dis-
ease pro g ression with psychomotor and cognitive
deterioration. By 15 years after onset, she developed
chorea. On physical examination, speech was dysar-
thric and hypophonic, gait was rigid and ataxic. Deep
tendon reflexes were increased. Examination of ex-
traocular movements revealed impaired saccade ini-
tiation and velocity and nystagmus. Dystonic move-
ments and rare choreatic movements were pre s e n t
in upper limbs. She had no seizures up to her last vis-
it. She had severe dysphagia needing a gastric pro b e
for feeding.

Patient 3 – A 12 years-old boy is the only son of a
non-consanguineous couple with affected father for

F i g u re. Samples of coronal and sagittal MR images showing outlines for caudate, putamen,

c e rebral and cerebellar volumes in a patient with Huntington’s disease (top) and a norm a l

control (bottom).

Table. Summary of clinical findings for Huntington’s disease

(HD) patients.

Clinical findings Group HD

Juvenile and Adult and 

childhood onset late onset

(n=4) (n=46)

Rigidity 100% 86%

Bradykinesia 100% 33.5%

Ataxia 100% 67%

Dystonia 75% 48%

Chorea 75% 86%

Dysarthria 100% 76%

Pyramidal signs 100% 76%

Dysmetria 50% 38%



Huntington disease. He began with febrile general-
ized tonic-clonic seizures at the age of 3 months, but
his development was normal until 8 years of age, w h e n
he started with pro g ressive gait difficulties. One year
l a t e r, he started with cognitive deterioration dysar-
thria, and incoordination to write. His interictal EEG
showed normal background activity, epileptiform dis-
c h a rges in the right anterior temporal region and
generalized spike and wave discharges induced by
photic stimulation. On exam, he was bedridden, had
d y s a rthric and hypophonic speech, increased deep
tendon reflexes, hypertonia with bradykinesia, slow
saccades and nystagmus, choreic movements and de-
mentia.

Patient 4 – A 21 years-old woman is the second
daughter of a non-consanguineous couple with five
members affected for Huntington disease, with pater-
nal inheritance. Her symptoms began with visual hal-
lucination at 13 years (she saw beasts) followed by
a g g ressiveness. Two years later, she presented chore a .
By age 16 years, she had developed urinary inconti-
nence. By age 18 years, she began gait disturbances
and anarthria, followed by pro g ressive intellectual
decline with psychiatric disturbance and dysphagia.
Generalized seizures began at 20 years of age. On
physical examination, she had generalized rigidity,
increased deep tendon reflexes, bradykinesia, chor-
eic movements, anarthria, and dementia. 

DISCUSSION

The term juvenile Huntington's disease is usually
applied to Huntington disease patients with onset
b e f o re 20 years of age. This group has been estimat-
ed to make up between 1% to 10% of all Huntington
disease patients6 , 7. In juvenile Huntington disease
t h e reis a predominance of paternal inheritance8, and
clinical features are often far from typical, giving rise
to diagnostic difficulties. Huntington disease with
onset under 10 years of age is rare, probably repre-
senting no more than 0.5% of all Huntington disease
patients6. Usually, larger trinucleotide cytosine-ade-
nine-guanine repeats are associated with earlier on-
set, and 70% of Huntington disease-affected individ-
uals who have onset in the first two decades have an
a ffected father9. Trinucleotide expansions in juvenile
Huntington disease are in the range of 80 to 100 re-
p e a t s8. The largest trinucleotide repeat described
contained approximately 250 units9 followed by an
expansion of 180 trinucleotides1 0. The 130-150 CAG
units re p resent the third longest repeat described so
f a r1 1. Curiously, in our patients, the trinucleotide

expansions were not superior to 69 units, but the cli-
nical manifestations were as severe as the largest tri-
nucleotide repeat described in the literature. There-
f o re, it is clear that the length of expanded cytosine-
adenine-guanine alone does not explain the wide
s p e c t rum in age of onset and clinical symptoms of
Huntington disease patients. There are most likely
modifying factors, in addition to the trinucleotide
expansion, that control the kinetic of neuronal dege-
neration at the various stages of Huntington dis-
ease12.

Rigidity is a prominent feature in most patients
with juvenile onset6 and was present in all our juve-
nile patients. It has been suggested that overactivi-
ty of re c i p rocal thalamocortical projection pathways
secondary to degeneration of striatal efferents may
be responsible for syndromes of rigidity1 3. Bradykine-
sia, like rigidity, commonly develops during the course
of typical Huntington disease1 4 , 1 5. Our study shows
that bradykinesia may be present also at the onset
of the disease, without concomitant choreic move-
ments (patient 2). More o v e r, seizures of a variety of
types are common in juvenile Huntington disease,
o c c u rring in around 30%, in contrast to the low fre-
quency (about 2%) in adults1 6 , 1 7. Our patients illus-
trate that seizures can be frequent in the early stages
of disease, but not in later stages of Huntington dis-
ease. Nonetheless, the pathophysiologic mechanism
underlying epileptic seizures in juvenile Huntington
disease remains unclear. It is possible that this has to
do with the early neuronal degeneration in the cor-
tex, which usually occurs in association with neuro n a l
loss in the neostriatum18.

P rominent psychiatric symptoms are the first man-
ifestation of Huntington disease in 31% of the pati-
ents and almost always in association with progres-
sive cognitive deterioration1 9. Paranoid psychotic
symptoms occur in 23% these patients1 9. It is possi-
ble that genetic factors influencing age at onset also
impact on phenotype, so that mechanisms influenc-
ing earlier onset also increase the probability of psy-
c h o s i s2 0. This aspect is illustrated by our patient 4, in
whom initial symptoms were visual hallucinations
followed by aggressiveness.

In adults with Huntington disease, the most im-
p o rtant areas of degeneration are confined to the
caudate and putamen2 1. In children with Huntington
disease, changes occur in the same areas, but are mo-
re severe and widespread. In addition, unlike the
adult Huntington disease form, the cerebellum is also
involved in early stages of disease1 , 2 2 - 2 4. The length
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of cytosine-adenine-guanine expansion alone does
not explain the wide spectrum of age of onset and
clinical symptoms in Huntington disease25.

Our study showed that severe volume loss of cau-
date and putamen nuclei and cerebral and cerebel-
lar atrophy occur in childhood and juvenile Hunting-
ton disease, and is associated with wide phenotypic
v a r i a b i l i t y. Patients with juvenile Huntington disease
had more rigidity, bradykinesia, dystonia, dysart h r i a ,
s e i z u resand ataxia when compared to patients with
adult onset Huntington disease. 

Acknowledgements – We thank Drs. Elisabeth M.A.B.
Quagliato and Maura A. Viana for re f e rring some of the
patients and Marilza S. Silva B. Sc, for technical and labo-
r a t o ry assistance. We gratefully thank patient s and their
relatives for their invaluable collaboration with the re s e a rc h .

REFERENCES
1. Jervis BW. Huntington’s chorea in childhood. A rch Neurol 1963;9:244.

2. van Dijk JG, van der Veld EA, Roos RA, Bruyn GW. Juvenile Huntington
disease. Hum Genet 1986;73:235-239.

3. Folstein SE. Huntington’s disease: a disorder of families. Baltimore :
John Hopkins University Press, 1989.

4. Harper OS. (Ed) Huntington’s disease. London: WB Saunders, 1991. 

5. American College of Medical Genetics/American Society of Human
Genetics Huntington’s disease Genetic Testing Working Group. A C M G /
ASHG statement. Laboratory Guidelines for Huntington’s disease
genetic testing. Am J Hum Genet 1998;62:1243-1247. 

6. Harper SP. Huntington disease, second edition. Cardiff, UK, 1996. 

7. Rasmussen A, Macias R, Yescas P, Ochoa A, Davila G, Alonso E.
Huntington disease in children: genotype-phenotype corre l a t i o n .
Neuropediatrics 2000;31:190-194.

8. Telenius H, Kremer HP, Theilmann J, et al. Molecular analyses of juve-
nile Huntington disease: the major influence on (CAG)n repeat length
is the sex of the affected parent. Hum Mol Genet 1993;2:1535-1540.

9. Nance MA, Mathias-Hagen V, Breningstall G, Wick MJ, McGlennen

RC. Analysis of a very large trinucleotide repeat in a patient with juve-
nile Huntington´s disease. Neurology 1999; 52:392-394. 

10. Sathasivam K, Amaechi, I, Mangiarini, L, Bates G. Identification of an
HD patient with a with a (CAG)180 repeat expansion and the pro p a-
gation of highly expanded CAG repeats in lambda phage. Hum Genet
1997;99:692-695.

11. Gencik M, Hammans C, Strehl H, Wagner N, Epplen JT. Chore a
Huntington: a rare case with childhood onset. Neuropediatrics 2002;
33:90-92.

12. Mahant N, Cusker MC, Byth K, et al. Huntington’s disease: clinical cor-
relates of disability and progression. Neurology 2003;61:1085-1092.

13. Penney JB, Young AD. Speculations on the functional anatomy of basal
ganglia disorders. Annu Rev Neurosci 1983;6:73-94.

14. B e r a rdelli A, Noth J, Thompson PD, et al. Pathophysiology of chore a
and bradykinesia in Huntington’s disease. Mov Disord 1999,3:398-403.

15. Thompson PD, Berardelli A, Rothwell JC, et al. The coexistence of brady-
kinesia and chorea in Huntington’s disease and its implications for the-
ories of basal ganglia control of movement. Brain 1993;111:223-244.

16. Markham CH, Knox JW. Observations of Huntington´s chorea in child-
hood. J Paediat 1965;67:46-57. 

17. Brackenridge CJ. Factors influencing dementia and epilepsy in Hun-
tington's disease of early onset. Acta Neurol Scand 1980;62:305-311.

18. Huntington Disease Collaborative Research Group. A novel gene con-
taining a trinucleotide repeat that is expanded and unstable on
Huntington’s disease chromosomes. Cell 1993;72:971-983. 

19. N a a rding P, Kremer HPH, Zitman FG. Huntington´s disease: a re v i e w
of the literature on prevalence and treatment of neuropsychiatric phe-
nomena. Eur Psychiatry 2001;16:439-445.

20. Paulsen JS, Ready RE, Hamilton JM, Mega MS, Cummings JL. Neuro-
psychiatric aspects of Huntington´s disease. J Neurol Neurosurg Psy-
chiatry 2001;71:310-314. 

21. Shoulson I. Huntington's disease: a decade of pro g ress. Neurol Clin
1984;2:515-526

22. Byers RK, Gilles FG, Fung C. Huntington's disease in children: neu-
ropathologic study of four cases. Neurology 1973;23:561-569. 

23. Jervis GA. Huntington's chorea in childhood. A rch Neurol 1963;9:
244-257.

24. Kassubek J, Bernhard Landwehrmeyer G, et al. Global cerebral atro-
phy in early stages of Huntington's disease: quantitative MRI study.
Neuroreport 2004;15:363-366.

25. Wexler NS,Lorimer J, Porter J, et al. Venezuelan kindreds reveal that
genetic and environmental factors modulate Huntington's disease age
of onset. Proc Natl Acad Sci USA 2004;101:3498-3503.

Arq Neuropsiquiatr 2006;64(1) 9


