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Case Report

Case Report: Extent of the Clinical
Spectrum for C9orf72 Mutation From Frontotemporal Dementia to
Autonomic Dysfunction
Abstract
C9ORF72 gene mutation on chromosome 9 corresponding to a repetition of hexanucleotides (GGGGCC)
xn is the most common mutation found in frontotemporal lobar dementia (FTLD) and amyotrophic lateral
sclerosis (SLA) [1]. FTLD is characterized by an insidious onset with gradual evolution, a decline in social
and interpersonal behaviors, self-regulation and control disturbances in personal behavior, emotional
blunting and loss of introspection capabilities) but also behavioral disorders, disorders of speech and
language.
Literature is controversial about the relationship between multiple system atrophy (MSA) and the
gene C9ORF72 mutation. We report the case of a 70-year old patient diagnosed with familial FTLD with
C9ORF72 mutation in 2013 associated with cerebellar syndrome, visual hallucinations, and rapidly
progressive symptoms suggestive of MSA.

Introduction
Literature is controversial concerning the link between
C9orf72 gene mutation and multiple system atrophy (MSA). We
report the case of a 70-year old woman diagnosed with familial
FTLD with C9orf72 mutation who secondarily developed
symptoms related to MSA during her hospitalization.

Case Report
At the time of her first consultation (2012), this patient
presented anterograde amnesia and was consecutively
diagnosed with mild Alzheimer’s disease (AD). Subsequently,
she developed behavioral syndrome suggestive of a frontal
syndrome (apathy, desinhibition, gluttony…) and anosognosia.
Physical examination revealed mild Parkinsonism and
cerebellar syndrome. There was no history of alcohol abuse.
Her background history revealed hypertension, obliterative
arteriopathy of the lower limbs, sleep apnea syndrome, and
gastroesophageal reflux disease. In 2010, she was diagnosed
with a frontal-temporal lobular dementia (LDL) with a
cognitive disorder associated with antero-retrograde amnesia
that initially suggested the diagnosis of Alzheimer’s disease
(AD) Motivating anticholinesterase therapy, temporo-spatial
disorientation, language disorders, and dyspecific syndrome
(see neuropsychological evaluation below).

Anamnestic revealed visual illusions and hallucinations
without fluctuations or dysautonomic symptoms. The Mini
Mental State Examination (MMSE) scored 25/30 (-3 points
for orientation; -1 point for attention and language) and
the neuropsychological profile suggested frontal lobar
dysfunction. Structural and functional imaging by CT-scan
and SPECT-scan demonstrated atrophy and cerebral cortical
hypoperfusion prominently within frontotemporal regions
and slightly asymmetric in favor of the left side (Figure 1).
Standard blood and cerebrospinal fluid analyses (protein MA
– protein A1-42: 1335 pg/ml – normal; Tau protein: 451 pg/
ml – normal; Phospho-Tau protein: normal 57 pg/ml) were
normal. Together, these findings led to the diagnosis of
Fronto-temporal lobar disease (FTLD). Genetic testing was
proposed because of a familial history of dementia associated
with behavioral changes for her mother and older sister and a
pathologic expansion was found in C9orf72 (2013), confirming
a behavioral variant of FTLD.
Over a 2-year period, she severely deteriorated from
cognitive, behavioral and functional points of view and
was admitted into a nursing home. Upon admission,
physical examination revealed a bilateral and symmetrical
extrapyramidal
hypertonia
without
tremulation
and
fasciculation, a spontaneous mouth opening with possible
closure. Swallowing capacity was severely compromised.
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Conclusion

Figure 1: CT-scan and SPECT-scan demonstrated atrophy and cerebral cortical
hypoperfusion prominently within frontotemporal regions and slightly asymmetric
in favor of the left side.

A week later, she suddenly presented severe hypotension,
tachycardia, hypothermia and polypnea with a saturation of
94% in room air. The patient was oliguric and had a generalized
flaccid hypotonia. Capillary blood glucose was 1.6 g / l (8.9
mmol / L) and the electrocardiogram found sinus tachycardia
without an electrocardiographic and gasometric argument
for pulmonary embolism. Because of swallowing disorders
and sacral pressure ulcer, severe sepsis was suspected and
broad spectrum antibiotics started (piperacillin/tazobactam).
She rapidly recovered; biological and bacteriological analyses
excluded acute infection. Antibiotics were suspended and the
clinical situation remained stable. A few weeks later, a similar
episode of hypotension, hypothermia and mottling area
occurred with bradycardia. No specific etiology was found, so
no specific treatment was initiated. During the last two weeks
of her life, multiple subsequent vegetative episodes occurred,
alternating profuse sweating, isolated hypothermia, lability of
blood pressure, paroxysmal tachycardia access and an isolated
and temporary mottling. Unfortunately, post-mortem brain
analysis was refused by relatives.

Discussion
FTLD is characterized by degeneration of frontal and
temporal lobes associated with progressive and dramatic
personality, behavior and language changes [2]. In 2011, the
autosomal dominant mutation of C9orfF72 gene on the 9p21
chromosome corresponding to a repetition of hexanucleotides
(GGGGCC) xn was discovered in family forms of FTLD and ALS
[1]. MSA is a rare neurodegenerative disease usually diagnosed
after age 50 and characterized by Parkinsonism, ataxia and
autonomic dysfunction [3]. Post-mortem analysis reveals
areas of degeneration with alpha-synuclein inclusions in
oligodendrocytes and neuronal loss at the olivopontocerebellar
level and in the nigrostriatal system [4]. Compared to what was
initially suspected, the etiologic spectrum of C9orf72 mutation
appears not to be limited to FTLD [1]. The association with ALS
is well recognized, and the mutation could encompass other
Parkinson-like syndromes [5], including MSA, progressive
supranuclear paralysis and corticobasal degeneration [6] and
Lewy body dementia [7], episodic memory disorder may be
associated with forms of Alzheimer’s disease [8].

In this case, family FTLD was diagnosed by typical clinical
presentation and genetic confirmation. The presence of severe
autonomic disorder with static and kinetic cerebellar syndrome
illustrates the wide clinical spectrum of the C9orf72 mutation.
Clinical MSA was recently reported with this mutation in a few
cases [9]. Unfortunately, none of these cases were confirmed
as typical MSA by neurohistology and C9orf72 mutation was
never found in any typical case of MSA confirmed by autopsy
[10]. Our hypothesis of a link between MSA and the C9orf72
mutation requires analysis of brain tissue.
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