
LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES 

Dominantly Inherited Ataxias in Portugal 
L. Cunha, A. Goncalves, M. Dinis, C. Oliveira, M. Ferro, A. Vicente*, 

M. Roy and A. Barbeau** 

ABSTRACT: We analysed the clinical features of 82 patients with dominantly inherited ataxia in a cohort survey. All 
patients fulfilled the diagnostic criteria for Machado-Joseph disease. The mean age of onset of symptoms was 39.8 (± 
12.5) years and the duration of the disease was 9.2 (± 6.7) years. Ataxia, peripheral neuropathy, and fasciculation 
scores correlated with age of onset and duration of disease. Upper motor neuron scores failed to correlate with age of 
onset. In a follow-up study we analysed the clinical data of 46 patients two years after the first examination. A paired t-
test was used to compare differences between observations. The results are in agreement with those of the cross-sec
tion in time, suggesting a deterioration of the symptoms with the evolution of the disease. We conclude that dynamic 
definition of the disease according to age of onset and duration of symptoms is preferable to subdivision into classical 
types. 

RESUME: Les ataxies d'heredites dominantes au Portugal. Nous avons analyse dans un etude prospective, les car-
acteristiques cliniques de 82 patients atteints d'ataxie dominante. Tous les malades presentaient un cadre clinique sug-
gestif de maladie de Machado-Joseph. L'age moyen de debut des symptomes etait de 39.8 (± 12.5) ans et la duree de 
9.2 (± 6.7) ans. II y avait une correlation positive des scores de l'ataxie, de l'atteinte peripherique et des fasciculations 
avec l'age de debut et la duree de la maladie. La correlation entre le score pyramidal et l'age de debut de l'affection 
etait negative. Nous avons compare statistiquement les symptomes chez 46 patients dans un etude de surveillance de 
deux ans. Les resultats sont d'accord avec les donnees des etudes transversales, montrant une deterioration des symp
tomes avec revolution de la maladie. Nous concluons que la definition dynamique de la maladie est preferable aux 
subdivisions dans des types cliniques. 
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Despite several attempts to develop a classification of the 
dominantly inherited ataxias,14 classification of these disorders 
still presents many problems. The main difficulty seems to be 
the marked intra- and interfamilial variation that is evident not 
only in the distribution of pathological lesions, but also in the 
clinical signs. This variation is responsible for the inconsistency 
of any classification based on pathological or clinical criteria 
and leads to frequent overlap among the proposed groups and 
disagreement regarding classification of individual families.45 

To overcome this difficulty Koeppen et al6 proposed that hered
itary ataxia should be subdivided only by mode of genetic trans
mission, i.e., either autosomal dominant or autosomal recessive. 
This view is suitable for the study of causes of heterogeneity, 
and was followed in the present study. 

Analysis of dominant ataxias in Portugal must also take into 
account Machado-Joseph disease. This disorder was first 
described in families of Azorean origin in the United States7"11 

and was later observed in the Azores 1 2 1 3 in continental 
Portugal14 and also in families with no known Portuguese 
ancestry.15"18 In Machado-Joseph disease, variation in the clini
cal findings was remarkable (Table 1), and most of the signs 
were previously described in other dominant ataxias, mainly in 

olivo-ponto-cerebellar atrophy (OPCA). Apart from some fami
lies with OPCA where optic atrophy,19-23 pigmentary retinopa-
thy3.4,24-28 a n d dementia3.4'2329"31 were observed, OPCA and 
Machado-Joseph disease have many clinical features in com
mon. Similar findings have also been described in disorders 
labelled as dentato-rubro-pallido-luysian atrophy,16 spinopon-
tine degeneration2232 and spastic ataxia.33 

The only consistent argument in favour of a distinction 
between OPCA and Machado-Joseph disease is derived from 
pathological findings: in Machado-Joseph disease the cerebellar 
cortex and olivary nuclei are spared.9-34 Nevertheless, there is 
considerable overlap in the neuropathology of both diseases. In 
this paper we describe patients with dominantly inherited ataxia 
from the Azores and continental Portugal. 

MATERIALS AND METHODS 

Eighty-two patients suffering from dominant ataxia were 
examined in the Azores and in continental Portugal. The clinical 
features were documented in a protocol incorporating a total of 
81 items adapted from the scale developed by Pourcher and 
Barbeau.35 These were grouped into 7 categories: 1) Ataxia 
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Table 1: Degree of Clinical Signs in Previously Reported Series of Machado-Joseph Disease and OPCA (Severe ++; Moderate +; Mild +; 
Normal or Absent - ) . 

OPCA Machado-Joseph Disease 

Woods and Coutinho and 
Berciano5 Nakano et al7 Schaumburg8 Rosenberg et al9 Romanul et al" Andrade12 Barbeau et al36 

Ataxia 
Hyperreflexia 
Spasticity 
Hyporreflexia 
Atrophy 
Fasciculations 
Impaired Vibration 

Sense 
Parkinsonism 
Dystonia 
Ophthalmoplegia 
Optic Atrophy 
Pigmentary 

Retinopathy 
Dementia 
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score, including gait ataxia, Romberg sign, and limb incoordi
nation (maximum 16); 2) Upper motor neuron (UMN) score, 
including spasticity, hyperreflexia, clonus and Babinski sign 
(maximum 16); 3) Peripheral score, including decreased tendon 
reflexes and atrophy (maximum 16); 4) Fasciculation score 
(maximum 3); 5) Parkinsonian score, including cogwheel rigid
ity and bradykinesia (maximum 12); 6) Ophthalmoplegia score, 
(maximum 3); and 7) Vibration sense score (maximum 3). 
Neurological examinations were recorded on videotape and the 
scores were also re-evaluated retrospectively. 

The patients belonged to 21 families from the Azores which 
included the large Sousa family in Flores, and 7 families living 

in continental Portugal. Two years later we re-examined 46 
patients to determine the evolution of the disorders (Table 2). 
Statistical analysis was made using correlation matrix between 
clinical features, age of onset, and duration of disease. For com
parison with the follow-up study, the paired t-test was used. 

RESULTS 

Ataxia of gait was the initial complaint in 66 patients 
(80.5%). The others presented diplopia, tremor, pain, or vertigo 
as the first symptom. All patients had ataxia at the time of the 
first examination, although its severity differed from case to 

2 -

r = 0.62 

r = -0.02 
N . S . 

— ATAXIA "Score" 

— UMN "Score" 

— PERIPHERAL "Score" 

DURATION OF DISEASE (Years) 35 

Figure I — Dominant Ataxias: Correlation between clinical features and duration of disease at first examination (82 patients). 
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— VIBRATION SENSE "Score" 

— NYSTAGMUS "Score" 

— OPHTALMOPLEGIA " S c o r e " 

— DYSARTHRIA " S c o r e " 

DURATION OF DISEASE (Years) 35 

Figure 2 — Dominant Ataxias: Correlation between clinical features and duration of disease at first examination (82 patients). 

Table 2: Dominant Ataxias: 

Age of Onset 
Duration of Disease 
Ataxia 
UMN Signs 
Peripheral Signs 
Ophthalmoplegia 
Impaired Vibration 

Sense 
Muscle Atrophy 
Fasciculations 
Global Score 

Correlation Between Clinical Features at First and Second Observation (46 Patients -

Male 

37.8± 13.1 
8.5 ± 
9.2 ± 
3.8 ± 
6.4 + 
1.1± 

2.2 ± 
3.4 ± 
2.3 ± 

29.0 ± 

4.5 
2.4 
4.0 
4.0 
0.6 

0.7 
2.4 
1.4 
4.9 

1st Observation 

Female 

38.9 + 9.9 
6.7 ±4.9 
7.3 + 3.3 
2.7 ±4.0 
3.5 ± 3.4 
1.3 ±0.6 

1.7 ±0.8 
1.4+1.9 
1.3 ±1.6 

20.8 ±9.3 

Global 

38.4 ±11.5 
7.5 ± 
8.2 ± 
3.2 ± 
4.9 + 
1.2± 

1.9± 
2.3 ± 
1.7± 

24.6 ± 

4.8 
3.1 
4.0 
4.0 
0.6 

0.8 
2.4 
1.6 
8.6 

Male 

12.2 ± 1.9 
5.0 ±4.2 
8.8 ±4.0 
2.2 ± 0.4 

2.4 ± 0.5 
4.9 ±2.3 
2.7 ± 1.6 

39.6 ±4.4 

2nd Observation 

Female 

10.8 ±2.4 
3.9 ±2.1 
6.8 ±4.3 
2.0 ±0.5 

2.2 ±0.9 
3.4 ±2.7 
1.7± 1.4 

33.1 ±7.4 

- 23 Male, 23 Female) 

Global 

11.4 ±2.3 
4.4 ±3.3 
7.7 ±4.3 
2.1 ±0.5 

2.3 ±0.7 
4.1 ±2.7 
2.3 ±1.6 

36.1 ±6.9 

P 
Global 

< 0.001 
<0.02 
< 0.001 
< 0.001 

<0.01 
< 0.001 
<0.01 
< 0.001 

case. In 33 patients gait ataxia was so severe that walking with
out support was impossible. 

Incoordination also was present in the upper limbs of 78 
patients, usually of less severe degree than that found in the 
lower limbs. The global ataxic score was related to the duration 
of the disease (p < 0.01). 

UMN signs were present in 67 patients (81.7%) and were 
related to age of onset (p < 0.01), being more prominent at 
younger ages. Babinski sign (69.5%) and hyperreflexia (55%) 
were the most common. Spasticity was present in 19 patients 
and was more severe in the lower limbs. Ten patients had ankle 
clonus. 

Peripheral signs were present in 83% of the cases and were 
severe in 32 percent. Atrophy of muscle occurred in 56 patients 
(68%) and could be observed more often in the face (masseter 
and temporal muscles), arms (biceps and triceps), forearms, 
hands (interosseus), legs (peroneal) and feet. It was frequently 

marked just above the elbow and knee joints. This atrophy pre
dominated in proximal segments of 18 patients with a younger 
age of onset of symptoms. In patients with a later onset of dis
ease, atrophy was evident or predominated in the distal extremi
ties as well. Diminished or absent tendon reflexes also appeared 
late in the course of the disease, or if the onset was at an older 
age. Reflex depression occurred in 42 patients (51%). 
Fasciculations were present in 53 patients (64.6%) and were 
more evident in men. They were usually widespread and pre
dominated in the peribuccal and periocular regions, and in mus
cles of the arm, forearm, hip, and legs. Sometimes they were 
observed only after muscular effort. 

The majority of the patients (87.7%) had some degree of 
external ophthalmoplegia, generally of mild degree (58.3%). It 
usually began with limitation of upward gaze. Later, ocular 
movements were impaired in all directions. The severity of oph
thalmoplegia increased with duration of the illness in a signifi-
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cant manner (p < 0.01). The eyes were prominent with some 
eyelid retraction in 39% of cases. This and the ophthalmoplegia 
were responsible for the staring appearance. Nystagmus, hori
zontal and/or vertical, was present in 66 patients (80.5%). 
Diplopia was a symptom in 52.4% of cases. In some patients, 
diplopia preceded other manifestations of the disease by many 
years. Altered vibratory sense was present in 65 patients 
(79.3%) and its severity was clearly related to duration of the 
disease (p < 0.01). Dysarthria (90.4%) and dysphagia (60.1%) 
were additional common findings. 

Signs of extrapyramidal dysfunction were seldom observed. 
Dystonia was found in 20% of the patients with an earlier age of 
onset and seemed to persist regardless of the duration of the dis
ease. Parkinsonian features were found in 6 patients, but were 
severe only in two. An increased tonus of the "lead pipe" type 
was often found in patients with long duration of disease and 
onset before age forty. 

Some of these signs, mostly UMN signs, are related to the 
age of onset of the disease. However, the duration of the disease 
is the main variable responsible for the different degree of 
severity of most of the symptoms (Figures 1 and 2). Clinical 
manifestations are usually slowly progressive. As a conse
quence they follow a distribution as a continuum. This fact was 
clearly demonstrated when the patients were re-examined 2 
years after the first observation (Table 2). Most of the findings, 
namely ataxia, UMN and peripheral signs, ophthalmoplegia, 
loss of vibratory sense, muscular atrophy, and fasciculations, 
had significantly deteriorated with the increased duration of the 
disease. 

DISCUSSION 

Parkinsonian signs such as rigidity, sometimes accompanied 
by the cogwheel phenomenon, bradykinesia, and tremor have 
been described in dominant ataxias with variable frequency 
(Table 1). By contrast, other authors of larger series do not refer 
to these signs.715-36 We also found cogwheel rigidity to be rare. 
Confusion with paratonia or plastic rigidity of the lead pipe type 
may have contributed to conflicting reports. We would stress 
the close association of paratonia with increased reflexes and 
clonus, and its appearance in patients with early onset and long 
duration of the disease. Upper motor neuron signs were promi
nent when the disease started before age 30, became less appar
ent in the fourth decade, and no single case with spasticity or 
increased reflexes could be found when the disease appeared 
after age 50. 

In the patients originally described by Rosenberg et al,9 the 
disease started between the second to fourth decades (mean age 
of onset at 25 years). If we consider that UMN score is nega
tively related to age of onset, that UMN signs are associated in 
long-standing disease with paratonia and that dystonia was 
found in our series only when the disease started before age 
forty, it is not surprising that the main clinical features of the 
Joseph family were rigidity, spasticity and dystonia, as pointed 
out by Rosenberg et al9 and also in the family described by 
Healton et al15 with age of onset before 20. 

The degree of cerebellar dysfunction, as well as peripheral 
signs and loss of vibratory sense, are positively correlated with 
age of onset. It is not surprising that in members of the 

Machado family described by Nakano et al,7 where the disease 
appeared after age forty, the main clinical findings were gait 
ataxia and depressed or absent tendon reflexes. 

With respect to age of onset, the family reported by Romanul 
et al,10 though small in size, lies between Joseph and Machado 
families. Clinically, some members were hyper- and others 
hyporeflexic; some had increased and others decreased muscle 
tone. In other words, this family exhibited signs intermediate 
between the Machado and Joseph families. Interestingly, the 
older cases of the Joseph and the younger cases of the Machado 
families fall in this intermediate area, as do the patients 
described by Romanul et al," and Lima and Coutinho.14 

To reconcile the apparent heterogeneity of the disease, 
Coutinho et al12'37 and Rosenberg et al1338 proposed a subclas-
sification consisting of 3 phenotypes. Although there are slight 
disagreements, type I seems to correspond to the symptom com
plex of the younger group (UMN signs, dystonia, mild or absent 
cerebellar dysfunction) and of long-standing cases (increased 
muscle tone of "lead pipe" type). Type II refers to the interme
diate condition in which the less prominent UMN signs coexist 
with peripheral and cerebellar symptoms. Type III corresponds 
to the older group of patients in whom the cerebellar and 
peripheral features predominate. Indeed, as age of onset increas
es, the UMN signs become less prominent and dystonia and 
increased tone vanish (Figure 1). On the other hand, the cerebel
lar and peripheral signs become more prominent. As the varia
tion of these signs seems to occur in a continuous fashion,36 the 
classification of individual patients is sometimes difficult or 
arbitrary, particularly within the same family. Furthermore, the 
symptoms and signs change as the disease progresses. Ataxia, 
as well as peripheral signs and loss of vibratory sense, become 
more prominent. Correlations with the duration of the disease 
are generally in agreement with data from a previous paper36 

and confirmed in a follow-up study (Table 2). They argue 
against a rigid classification of types. 

Ophthalmological manifestations were frequent in our 
patients. Diplopia was the first symptom in 10% of the total. 
The presence of ophthalmoplegia was independent of age of 
onset but become more marked as the disease progressed 
(Figure 2). 

Fasciculations also became more prominent with the dura
tion of the disease. However, as this finding also correlates with 
age of onset, it tends to coexist with high ataxia scores. 

We submit that the disease will be better defined by under
standing the variation and combination of the different clinical 
complexes than by rigid diagnostic criteria. If it is impossible to 
be certain that we are dealing with the same disease in the 28 
families under study, we can at least say that the variation and 
combination of these signs are uniform considering age of onset 
and duration of the illness. 

The nosological problem still persists, however. The individ
ualization of the disease based on pathological criteria is not 
confirmed in each family of the series and, as can be appreciat
ed in Table I, Machado-Joseph disease and OPCA share the 
same clinical picture. Moreover, even the dynamic definition of 
the disease that we propose seems inappropriate in the differen
tial diagnosis between Machado-Joseph and OPCA: decreased 
reflexes and loss of vibratory sense related to duration of the 
disease have already been described in OPCA.21'3941 
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We propose, therefore, that the term "ataxic multisystem 

degenerations" proposed by Barbeau et al3 6 is appropriate when 

referring to the families of this study. The individualization 

between Machado-Joseph disease and OPCA should be con

fined to cases with histopathological confirmation. 
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