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Hypergonadotropic hypogonadism
and cerebellar ataxia

An unusual association

Pedro Braga-Neto', Maria Cecilia Resende Martins?,

Denizart Santos- Neto', Patricia Weisman', Elaine de Paula Fiod Costa’,
Luciano Moreira Pinto®, Ruth Ferreira Santos-Galduroz?,

leda Therezinha do Nascimento Verreschi?, Orlando Graziani Povoas Barsottini'

The association between cerebellar
ataxia and hypogonadism was first de-
scribed by Gordon Holmes in 1907". It
represents a highly heterogenous syn-
drome with insidious onset. The hypog-
onadism of most patients with Gordon
Holmes syndrome is hypogonadotropic,
with a defect in the production or release
of gonadotropins by pituitary glands® In
contrast, some patients with Holmes type
ataxia may have hypergonadotropic hy-
pogonadism, which represents a failure at
the level of the gonads rather than at the
level of the pituitary.

CASE

A 47-year-old woman presented to a
neurology department with a nine- year
history of progressive worsening balance.
She had been a normal full term delivery
of nonconsanguineos parents and pre-

sented delayed psychomotor and puber-
tal development, as well as primary amen-
orrhea. Tanner stage was 4/5, pubic hair
5/5 and axillary hair 3/3. Her height and
weight was normal.

On neurological examination, the mus-
cle strength was 5/5 with slightly brisk ten-
don reflexes. There was an ataxic gait with
mildly broad based lower limbs, consider-
able staggering and difficult with half turn.
She was unable to walk tandem (heel-
to-toe). Finger-nose and heel-shin atax-
ia were evident with clumsiness of fine
finger movements. There was moderate
overshoot on upper limb ballistic tracking
movements. Gaze-evoked horizontal ny-
stagmus, cleary ocular saccadic overshot
and cerebellar dysartria were also pres-
ent. The symptoms slightly progressed
throughout the years. Fundoscopy showed
pigmentary retinopathy (Fig 1).

Fig 1. Pigmentary retinopathy.
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Fig 2. Brain MRI scan images: generalized cerebellar atrophy and middle cerebellar peduncle atrophy.

To score the cerebellar dysfunction, we used the Inter-
national Cooperative Ataxia Rating Scale (ICARS)?. The
patient obtained a 49 score.

The patient was also submitted to the neuropsycho-
logical assessment composed of evaluation of intellectu-
al level, visuospacial constructions, memory systems, ex-
ecutive functions, sustained attention, abstraction, cog-
nitive flexibility, response inhibition, selective attention
and concentration, language and capacity of abstraction.
In relation to the expected scores of cognitive evaluation,
the patient presented damage below the expected in the
long term memory (declarative: episodic and semantic -
this last one could be result, in part, of low stimulation),
short term memory (and operational memory), even so
presents information capacity, it is located in elementary
level. Also presented damage in fine motor skills (relat-
ed to the agility), in visual- spacial ability, beyond the re-
duced mental flexibility and the abstraction capacity. In
the impulse control test, the evaluation presented dam-
age in the performance

Brain magnetic resonance imaging revealed a marked
cerebellar atrophy and cerebellar peduncle atrophy (Fig
2). Karyotype was 46,XX and specific serum biochemis-
try was as follows: CPK: 76 U/L (26-155 U/L); vitamin E:
0.5 mg/dL (0.5-1.8 mg/dL); lactic acid: 11.82 mg/dL (<22
mg/dL); aldolase 3.8 mg/dL (<7.4 mg/dL); piruvic acid
0.04 mmol/L (0.03-0.1mmol/L). Routine blood and urine
testing, echocardiogram and electrocardiogram were all
normal. The audiogram showed normal hearing.

Endocrinological studies were as follows: TSH 2.20
Uiu/ml (0.50-5.50 IU/ml); FSH 111.3 mIU/mL (post-
menopausal range 23-116.3 mIU/mL); LH 39.30 mIU/
mL (post-menopausal range 15.9-54 mIU/mL); estradiol
<10.0 pg/mL(post-menopausal range <44.5 pg/mL); total

testosterone 123 ng/dL (14-76 ng/dL); prolactin 11.1 ng/
mL (post-menopausal rage 1.8-20.3 ng/mL).

An informed consent was obtained from the patient
to allow data and images publication.

DISCUSSION

This case illustrates a condition characterized by adult
onset ataxia, primary amenorrhea, hypergonadotropic
hypogonadism, psychomotor retardation and pigmen-
tary retinopathy.

Gordon Holmes was the first to describe the asso-
ciation between cerebellar ataxia and hypogonadism.
Both hyper and hypogonadotropic forms were report-
ed". The disease has been designated as Gordon Holmes
syndrome. However, the classification of this syndrome is
very confusing and heterogenous. Some cases are desig-
nated as variants of Holmes type ataxia and others report-
ed as a different entity. There is also little understanding
of the pathophysiology mechanism of this association.

Seminara et al. reported the largest kindred and sug-
gested that the disease is inherited as an autossomal re-
cessive trait. The clinical and neurological evaluation of
this group disclosed hypogonadotropic hypogonadism,
progressive ataxia and dementia’.

Boucher and Gibberd in 1969 and Neuhausser and
Opitz in 1975 described the association of spinocerebel-
lar ataxia, hypogonadotropic hypogonadism, and chori-
oretinal dystrophy as an autonomous single-gene disor-
der, designated as Boucher-Neuhauser syndrome®’.

Amor et al. reported two sisters with adult onset cer-
ebellar ataxia, hypergonadotropic hypogonadism, sen-
sorineural deafness with vestibular hypofunction and
normal intellect. He also suggested using a separate cat-
egory of ataxia with hypergonadotropic hypogonadism®.

133



Cerebellar ataxia: hypergonadotropic hypogonadism
Braga-Neto et al.

Primary coenzyme Q 10 deficiency is a rare and clin-
ically heterogenous autossomal recessive caused by mu-
tation in specific mitochondrial genes. The disorder has
several major phenotypes, one of them a predominantly
cerebellar form with ataxia and cerebellar atrophy”. Bio-
chemically, the hallmark of the disease is a decreased co-
emzime Q 10 concentration in muscle and/or fibroblasts.
The patient appeared to improve some cerebellar symp-
toms and perhaps, more markedly, some of the associat-
ed conditions®.

The association between hypogonadism hypogonad-
ism, ataxia and sensoriomotor axonal polyneuropathy has
also been described in a family of two siblings’.

A review of all reported cases of hypogonadism as-
sociated with cerebellar ataxia reveals a great heteroge-
neity in the causative pathogenic mechanisms. It is more
reasonable to ascribe this association as a clinical entity
with different genotypes involved, which may lead to the
same or similar phenotypic manifestations.
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