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Early onset cerebellar ataxia with retained 
reflexes: a clinical and genetic conundrum
Ataxia cerebelar de início precoce com reflexos mantidos: um enigma clínico e genético
Hélio A. G. Teive

A taxia is a broad term that literally means “without order”. The term locomotor ataxia 
has been most commonly used to refer to motor incoordination. The most widely 
recognized form, cerebellar ataxia (CA), can be classified as primary, idiopathic, ac-
quired (or secondary) and sporadic1. Primary, CAs are further subdivided into 

congenital and hereditary, the latter including autosomal recessive (ARCA), autosomal dominant 
(ADCA) — currently known as spinocerebellar ataxias (SCAs) — X–linked CAs and mitochondrial 
ataxias1. Autosomal recessive cerebellar ataxias (ARCA) are part of a large heterogeneous group of 
hereditary ataxias2. ARCA are typically characterized by degeneration of the cerebellum and 
spinal cord and relatively early onset of symptoms (before the age of 20 years). Clinically, 
impaired gait and balance, motor incoordination, action tremor and dysarthria are almost 
always present, although other neurological signs and symptoms may be observed1,2. ARCA 
include Friedreich’s ataxia (FA), considered the commonest form worldwide, and a large group 
of other rarer genetic disorders, such as the entity defined as early-onset cerebellar ataxia with 
retained reflexes (EOCARR), which is also known as Harding’s ataxia1,2. FA is estimated to have 
a prevalence of 2–4/100,000, while ataxia telangiectasia has a prevalence of 1–2.5/100,000, 
and EOCARR a prevalence of 1/100,000. Other forms of ARCA are much less common3. In 1981, 
Harding published a seminal study in which he evaluated 20 patients with EOCARR with a 
clinical picture characterized by progressive cerebellar ataxia developing within the first 
two decades of life associated with dysarthria, pyramidal signs and increased knee jerks and 
upper limb reflexes, probably with autosomal recessive inheritance2. This nosological entity 
was later confirmed by other authors, including Filla et al. in Italy and Klockgether et al. in 
Germany4,5. EOCARR then became considered a differential diagnosis for FA and its variants 
such as Friedreich ataxia with retained reflexes (FARR)1-5. The main point of discussion regard-
ing FA and EOCARR concerns their genetic differences: whereas the genetic cause of FA has been 
defined (the presence of a GAA triplet repeat expansion in the first intron of the FA gene, on the 
proximal long arm of chromosome 9), the genetic cause of EOCARR remains unknown, and to 
date there has only been one study of the condition (in a Tunisian family), in which a locus on 
chromosome 13q11–12 was identified, but not the causative gene1,3,6. In this issue of Arquivos 
de Neuro-Psiquiatria, Pedroso et al. published an interesting study of the clinical spectrum 
of EOCARR7. They evaluated 12 patients from different families with established diagnoses of 
EOCARR, focusing on the main clinical manifestations. This Brazilian series of EOCARR patients 
was notable because the disorder was the second most common form of ARCA after FA. 
The most significant clinical findings, in addition to autosomal recessive inheritance and 
consanguinity in 50% of cases, were cerebellar ataxia with dysarthria, retained reflexes 
associated or not with peripheral neuropathy and cerebellar atrophy on brain magnetic reso-
nance imaging (MRI)7. Harding described EOCARR as being the second most common form of 
ARCA after FA, a similar finding to that reported by Filla et al. In a review of ARCA, Palau and 
Espinós noted that EOCARR is the third most common form of ARCA after AF and ataxia tel-
angiectasia2-4. Interestingly, none of the reviews of ARCA published in the last two years even 
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mention a diagnosis of EOCARR8,9. In fact, the major discus-
sion about the diagnosis of EOCARR revolves around the fact 
that the disorder can be considered a heterogeneous group of 
diseases with different genetic substrates and similar phe-
notypes. This problem is not unusual in clinical neurological 
practice. At the end of the 19th century, forms of hereditary 
ataxias that were clinically different from that described by 
FA were studied by Pierre Marie, a disciple of Charcot, and 
were known as Marie’s ataxia. The concept of Marie’s atax-
ia lasted for a considerable time and represented a group 
of disorders that were different from FA. The form of atax-
ia known as Marie’s ataxia was later defined to actually repre-
sent a heterogeneous group of ataxias with different causes, 
including forms of autosomal dominant cerebellar ataxia 
(SCA)2. Hence, EOCARR may represent a complex entity with 
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multiple genetic causes, making further genetic studies nec-
essary to elucidate this question and define the nosological 
diagnosis accurately10. Until such studies are carried out, any 
investigation of ARCA and EOCARR in particular must in-
clude a large number of diseases besides ataxia with vitamin 
E deficiency, ataxia–telangiectasia and ataxia with oculomo-
tor apraxia types 1 and 2, such as autosomal recessive spastic 
ataxia of Charlevoix-Saguenay (ARSACS), infantile-onset spi-
nocerebellar ataxia (IOSCA), Marinesco-Sjögren syndrome, 
Krabbe disease, hexosaminidase A deficiency, cerebroten-
dinous xanthomatosis, spinocerebellar ataxia with axonal 
neuropathy (SCAN1), autosomal-recessive cerebellar ataxia 
type 1 (ARCA1 – with mutations in the SYNE 1 gene), coen-
zyme Q10 deficiency with cerebellar ataxia, and mitochon-
drial recessive ataxia syndrome (MIRAS)1,3.


