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A Tentative Classification of Recessively Inherited Ataxias

ABSTRACT: We present a working clas-
sification of recessively inherited ataxic
syndromes based on the use of simple tools
available to every clinician: a good history
(particularly pinpointing the age of onset)
and a good neurological examination
(simplified to the verification of the
presence of ataxia, deep tendon reflexes in
the knee, optic nerve, retinal and/or 8th
nerve signs). In the three groups of dis-
orders (non progressive, intermittent or
progressive) patients can be hyper/normo
reflexic, or they can be hypo/areflexic. Six
principal types of progressive ataxic dis-
orders are further delineated by the age of
onset. Sub-types depend on the presence or
absence of eye and ear signs, whereas
eponymic or regional denominations are
used only for simplicity while awaiting ex-
act delineation of the biochemical defects.

RESUME: Nous présentons une classifica-
tion de travail des syndromes ataxiques
héréditaires a transmission récessive qui
n'emploi que les outils disponibles a tout
clinicien: une bonne anamnése (délimitant
particuliérement I'dge de début) et un bon
examen neurologique (nous avons simplifié
celui-ci d la vérification de la présence
d’'une ataxie, de réflexes ostéo-tendineux
aux genous et de signes oculaires, rétiniens
ou du 8e nerf). Dans les trois groupes de
désordres identifiés (non progressifs, inter-
mittents ou progressifs) les patients peuvent
étre hyper/normo-réflexiques ou hypo/a-
réflexiques. Six principaux types de
maladies ataxiques progressives ont pu étre
identifiés grdce a ce critére et a I'dge de dé-
but. Les sous-types sont caractérisés par la
présence ou l'absence de signes oculaires
ou auditifs, tandis que les dénominations
éponymiques ou régionales sont employées
temporairement en attendant la découverte
des marqueurs biochimiques.
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INTRODUCTION

One of the hardest tasks facing the
student of ataxic disorders is the
problem of where to classify individual
cases, seemingly always presenting
with a slightly different picture to the
previous one. This problem has
haunted all neurologists and geneticists
since the first attempts of Bell and Car-
michael (1939) and has resulted in
many proposals over the years, none of
which have proved to be entirely
satisfactory (Sjogren, 1943; Greenfield,
1954; Schwarz, 1952, 1956; Konigs-
mark and Weiner, 1970). Over the last
6 years we have been able to examine
clinically more than 300 patients with
inherited ataxic disorders, and have
constantly faced this problem. Ten-
tative classifications were elaborated,
but soon dropped when a new group
defied characterization. The difficulties
were worse in ataxic families pre-
senting with autosomal recessive inheri-
tance. We therefore decided to study
this problem and to try to elaborate a
classification of recessively inherited
ataxic disorders which could be used
by any physician in his office asking
only very simple questions and carry-
ing out only a standard neurological
examination. We present this classifica-
tion only for discussion and sugges-
tions, and not as a definitive work.

METHODOLOGY

The first questions to be asked are: Is
this case hereditary or non hereditary?
If hereditary, is the pattern sex-linked
recessive, autosomal dominant or
autosomal recessive? For the purposes
of the present paper we will consider
only the latter presentation, ie
autosomal recessive inheritance. As
seen in Table 1, three possibilities can
then be faced: the ataxic disorder is
non progressive, intermittent or pro-
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gressive, facts which can easily be
elicited from the history. In each cate-
gory the next question is: what is the
state of deep tendon reflexes? To stan-
dardize things, and because it is the
most reproducible and best known
reflex, we have chosen the knee jerk as
our basic criterion. The knee jerk can
be hyper or normo-active or it can be
clearly hypoactive (or even inactive).
This simple test already permits a
delineation of most clinical syndromes
encountered.

The next step in our classification
process is to enquire from the patient,
or preferably from the family, as to the
actual age of onset of the very first ab-
normal symptom. Again three pos-
sibilities exist: early onset (from 0 to 2
years); onset in childhood or adole-
scence (from age 2 to 20) and adult
onset (after age 21). These broad cate-
gories have been chosen to conform as
much as possible with the classically
defined lines between infants, children
and adults. As seen in Table I, this
process defines 6 types of progressive
recessively inherited ataxias, all easily
classifiable by any clinician.

Unfortunately, patients do not pre-
sent with pure clinical tableaux. The
principal symptom guiding our selec-
tion was ataxia, ie incoordination of
gait and limbs. The presence of some
mental retardation is so common in
many of the ataxic disorders, par-
ticularly at both ends of the age
spectrum, that it cannot be used as a
discriminating factor. However other
symptoms can. As noted by Frances-
chetti et al (1963), optic atrophy,
retinal and eight nerve changes are fre-
quently seen in the ataxias. This usually
signals the presence of a more wide-
spread disorder, or of a fairly advanced
stage of the disease. It can equally be
used to further discriminate between
many of the entities previously
delineated. We therefore decided to add
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TABLEII

Classification of Recessively Inherited Ataxias
List of Identified Syndromes

A. Non Progressive Recessively Inherited Ataxias

a) Hyper-reflexic
1. congenital ataxic diplegia (Gustavson)*®
2. congenital dysequilibrium syndrome (Sanner)*!
b) Hypo-reflexic
1. congenital, non-progressive, cerebellar ataxia (Batten-

Lamy)® ?, (also called recessive infantile spastic diplegia).

Type IIb 1. R-SCD with blindness and deafness

(Hallgren’s syndrome)*!

2. R-SCD and slow eye movements!6

3. The Beauce R-SCD syndrome?

4. Ataxia, deafness and oligophrenia syndrome
(Jeune)*

5. Familial ataxia with peroneal muscular
atrophy and optic atrophy?

6. Nephronophthisis with progressive ataxia
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B. Intermittent Ataxias and retinal pigmentation®*
a) Hereditar.y hyperammonemia§ associated with ataxia‘® 3. Adult and late onset (Type I1I)
é‘ g?t?flelirzzirlli:yperammonemla typell Type llal. Fickler-Winkler, recessive cerebellar atrophy
‘ f lat 128
3. argeninosuccinic aciduria o ? onse . . .
4. hyperornithinemia Type HIbl. Spastic paraplegia, oligophrenia,
) amyotrophy and retinal degeneration (Kjellin
b) Hyperalaninemic and hyperpyruvate states’ Syndrome)?’
1. intermittent cerebellar ataxia 2, Cerebellar ataxia and hypogonadism
2. necrotizing encephalopathy (Leigh’s disease) (Richards and Rundle Syndrome)*®
c) Hartnup disease’ ]
d) Branched-chain Ketonuria!® b) Hypo-Reflexic
(1) Early onset (Type IV)
C. Progressive Recessively Inherited Ataxias TypelVa 1. }iefﬁ}digazrsy sensory neuropathy with
] ataxia
a) Hyper or Normo-Reflexic Type IVb 1. HSN-Type 3, with dysautonomia (Riley-
1. Early onset (Type I) Day)*
1. Ataxia-Telangiectasia’! (Louis-Ba
Type 1a S}t;)c(ilfo mi.)a ngiectasia’! (Louis-Bar (2) Childhood and adolescent onset (Type V)
2. Amyotrophic familial spastic paraplegia’’ TypeVa 1. Fr¥edrefch’s atax%a” ) )
3. Troyer Syndrome'® 2. Friedreich’s ataxia (rapid progression)
. . co i
4, Charlevoix-Saguenay Syndrome!? (Rl.mou.s kl,SUb type) .
5. Lesch-Nyhan Syndrome?® 3. (F[{led(;plch s;ttax:a); very slow progression
s . 24 cadian sub-type
Type Ib 1. Behr’s Disease 1 4. Friedreich’s ataxia with neurogenic muscular
2. Sjogren-Larsson Syndrome atrophy*
. . 1
3. ((:(?i[;lge:n;:ea'ls axt)ad)i'lgr:;l)d aniridia 5. Recessive HMSN (so-called recessive
4, Marimfsco—gjégren Sydrome?? 45 Roussy-Levy Syndrome)™
5. Progressive ophthalmoplegia and ataxia'? Type Vb L. Bassen-f(ornzweig disease’
6. Ataxia, deafness and mental retardation 2. Refsum’s heredopathia atactica
(ADR syndrome)’ polyneuritiformis*®
3. Polyneuropathy, oligophrenia, premature
2. Childhood and adolescence onset (Type II) menopause;,z and acromicria (Lundgerg’s
Type Ila 1. Hereditary recessive spastic ataxia® (R-SCD syndrome)
or recessive spino-cerebellar degeneration) (3) Adult and late onset (Type VI)
2. Early onset cerebellar ataxia with retained Type Vla 1. Gamma-glutamylcystéine Synthetase (GGCS)
tendon reflexes?? deficiency®
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TABLE 1:

A Proposed Classification of Recessively Inherited Ataxias

I. a. Hereditary
b. Non hereditary

II.

a. Autosomal dominant
b. Sex-linked recessive

¢. Autosomal recessive

B. Intermittent ataxias

C. Progressive Ataxias

II1. Recessively inherited ataxias

A. Non progressive ataxias

a) hyper-reflexic
b) hypo-reflexic

/

a) Hyper and normo-reflexic

kb) Hypo-or areflexic

Early onset (Type I)
Childhood & Adolescence (Type II)
Adult onset (Type III)

Early onset (Type IV)
Childhood & Adolescence (Type V)
Adult onset (Type VI)

Definitions of sub-types:

sub-types to the 6 types obtained
through examination of deep tendon
reflexes and age of onset. The two sub-
types are (a) where ataxia (3 mental
retardation) is the principal symptom
and is not accompanied by eye (optic
nerve or retinal) or ear (8th nerve)
symptoms; (b) where ataxia (+ mental
retardation) is accompanied by eye or
ear signs. )

To further characterize the in-
dividual entities, names must some-
times be used. Until a definitive bio-
chemical marker can be given to each
disease, the use of eponymic identifica-
tion must be tolerated because it is
within our customs. Moreover, since
many disorders tend to occur in high
concentration in defined geographic
isolates, we have found it convenient to
use regional identification (ie Charle-
voix-Saguenay syndrome; Acadian
type of ataxia etc.) [t should be empha-
sized, however, that these designations
are only temporary, destined to be
replaced by proper identification of the

Barbeau

a: Ataxia + mental retardation

biochemical or enzymatic defect. For
example Refsum’s disease should be
called “Phytanic acid storage disease”.

Using these criteria, we searched the
literature and examined our few
hundred patients to elaborate the fol-
lowing classification, which we present
as a working document without any
further justification. We solicit com-
ments and discussion from the eventual
readers . . . and users.

RESULTS
The classification is presented in
detail in Table 2.
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