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Clinical Symptomatology 
of Huntington’s Disease

Jan Roth

10.1  Definition

Huntington’s disease (HD) is a dominantly inher-
ited autosomal neuropsychiatric degenerative dis-
ease with a fatal prognosis. The main clinical 
features are motor impairment (especially chore-
atic dyskinesias and the impairment of voluntary 
movements) and behavioral changes (especially 
cognitive deterioration and personality changes). 
The mutation is the expansion of the C-A-G 
(cytosine-adenine-guanine) triplet repeats 40 and 
more repetitions on the short arm of fourth chro-
mosome. The prevalence of HD is approx. 1:10–
15,000 [1]. The typical onset of HD is in the 
fourth decade, though there also occur relatively 
rare cases of juvenile or late onset HD forms.

10.2  Introduction

In 1872, a 22-year-old doctor, James Huntington, 
published a description of a disease that occurred 
in the region of East Hampton, Long Island, 
where he was born and where he lived [2]. In his 
publication, he summarized all the basic features 
of the disease: its hereditary character, fatal  

prognosis, adult onset and, of course, its charac-
teristic symptoms: movement disorder, behav-
ioral changes, and dementia. His patients came 
from the immigrant families of East Anglia, pre-
sumably from the town of Bures in Suffolk, who 
had settled in New England. These families were 
probably the original source for spreading the 
disease in the USA.

 

J. Roth  
Department of Neurology and Center of Clinical 
Neuroscience, First Faculty of Medicine, Charles 
University and General University Hospital in Prague, 
Prague, Czech Republic

10

Photo 10.1 George Huntington

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-13-0944-1_10&domain=pdf
https://doi.org/10.1007/978-981-13-0944-1_10


118

Of great importance for HD research was a 
discovery by a Venezuelan physician named 
Americo Negrette, who in the 1950s detected the 
source of HD.  It was found within an isolated 
community by Lake Maracaibo with about 
10,000 inhabitants of whom more than 100 suf-
fered from the disease [3]. Blood samples of the 
affected individuals of this region enabled the 
identification in 1983 of a genetic marker on the 
short arm of the fourth chromosome, and also the 
mutation itself: an unstable C-A-G (cytosine- 
adenine- guanine) triplet on the short arm of 
fourth chromosome [4].

The “healthy” gene produces huntingtin pro-
tein. Not all the functions of this protein have 
been examined in detail, but it is known for its 
essential role in embryonic brain development 
and for hematopoiesis [5].

Mutation produces huntingtin with abnormally 
expanded polyglutamine chains. Pathological 
huntingtin differs from the physiological one 
structurally and functionally. Physiological and 
mutated huntingtin both intervene in a number 
of cellular processes: apoptosis, axonal trans-
port, structural and functional changes of the cell 
membrane, production of neurotrophic factors, 
etc. [6, 7]. Most significant is that the organism 
is unable to remove the mutated protein from the 
nerve cell. The expanded polyglutamine chain 
prevents the protein from entering the ubiquitin 
proteasome system, degrading intracellular pro-
teins and likely causing a great number of patho-
logical processes through the accumulation of 
protein in aggregates [8].

Recent estimates of HD prevalence in Europe 
and the Americas have been approximately 5.70 

per 100,000 [1]. HD is relatively more frequent in 
host countries of historical European migration 
(USA, Canada, or Australia).

The typical age of onset of the first HD symp-
toms is between 35 and 50 years. Both sexes are 
affected to the same extent. The average survival 
time ranges from 15 to 20  years. The disease 
manifests itself considerably more rarely (about 
5% out of all cases) in the premature age (juve-
nile HD) or by the age of 20 (HD with an early 
onset). This form of the disease usually has other 
clinical signs than the so-called classical form of 
HD. Late onset of HD with the first signs after 
the age of 60 is also very rare (about 5%, see 
below).

As mentioned above, the substance of the 
mutation which gives rise to HD is an expansion 
of C-A-G triplet repetition. 40 and more triplets 
means the full penetrance and the individual is 
sure to develop the disease [9, 10]. In cases of 
individuals with 35–39 triplets, the prognosis is 
uncertain (so-called “grey diagnostic zone” or 
“incomplete penetrance”) [11]. A number of trip-
lets between 27 and 34 will not cause HD to man-
ifest, but it is considered “unstable” as in up to 
10% of all cases the number of triplets may 
increase through intergenerational transfer above 
the critical level necessary for HD occurrence 
[12, 13]. However, intergenerational contractions 
(reductions of the number) of triplets have also 
been rarely recorded. The higher the number of 
triplets, the more unstable the condition and the 
more likely to affect onset of HD—see Fig. 10.1 
[14, 15].

The inverse relationship correlation between 
the number of CAG repeats and the age at onset 
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of the clinical signs of HD (the more CAG trip-
lets present, the sooner the disease develops) has 
been demonstrated in many studies (e.g., [16, 
17]). However, this relationship is obvious only 
in individuals with big (over 60) and marginal 
(36–39) numbers of triplets. The number of CAG 
triplets is a crucial but not sufficient factor that 
determines the age of onset of clinical HD, it 
determines it only partially [18, 19]. We can pre-
sume the existence of a range of other influencing 
factors, so-called gene modifiers, that are cur-
rently objects of further investigation and 
research [20]. It is interesting here that homozy-
gous composition does not appear to influence 
the age of onset of HD, but does predict more 
serious clinical process [21].

Paternal transmission is a significant factor in the 
number of CAG triplets as the expansion of CAG 
triplets takes place most frequently during sper-
matogenesis [12, 22] or through some as yet 
unknown mechanism depending on the sex of the 
ancestor and the embryo of descendant [13, 23, 24].

10.3  Clinical Manifestation

10.3.1  Preclinical Findings 
in the Mutation Carriers 
and Phenoconversion

The onset of “soft” signs preceding the full HD 
manifestation (or in other words the transition from 
health to the disease phenotype) is called “pheno-
conversion”. Phenoconversion in HD is tradition-
ally defined as the onset of chorea. However, it is 
inadequate to use just one motor sign to character-
ize the disease onset. Many nonspecific symptoms 
(motor, cognitive, psychiatric, functional) could 
precede the definite clinical manifestation, some-
times by as long as 10 years [25–30].

MRI neuroimaging can also capture signifi-
cant changes, such as atrophy of the caput nuclei 
caudate [31], cortex, or white matter, many years 
before the full clinical manifestation itself [32–
34]. In studies with functional magnetic reso-
nance of individuals at risk of HD, some changes 
were spotted before the clinical manifestation of 
HD [35].

There are also interesting findings regarding a 
decline in ability to decode facial expressions not 
only in cases of HD sufferers but also in carriers 
of the HD mutation [36–38].

A few large sample observational studies have 
focused on capturing the complex nature of 
abnormalities in the “preclinical” period: Cohort, 
Pharos, Predict-HD, or Track-HD.

10.3.2  Clinical Forms

10.3.2.1  Classical HD Form
The classical HD form is most frequent (app. 
90% out of all cases), with the first signs appear-
ing between the ages of 35 and 50, though the 
character and combination of symptoms may 
vary significantly (see Tables 10.1 and 10.2).

Movement Impairments
Choreatic dyskinesias are abrupt, involuntary, 
irregular, and non-stereotypical movements in 
random distribution of both proximal and acral 
muscle groups.

Dyskinesia is accentuated by physical and 
mental effort. It could be partially inhibited by 
psychic relaxation and disappears during sleep.

At low intensity, chorea may be overlooked or 
mistaken for signs of psychomotor restlessness.

Table 10.1 Neurological symptoms of Huntington’s 
disease

Common symptoms
Less common symptoms 
(except juvenile form)

Chorea Epileptic paroxysms
Dystonia Cerebellar symptoms
Rigidity Lesions of pyramidal tract
Bradykinesis, 
hypokinesis, akinesis

Myoclonus

Motor impairment
Eye movements 
impairment
Dysarthria
Dysphagia, 
hyperphagia
Cachexia
Incontinence
Sleeping disorders

10 Clinical Symptomatology of Huntington’s Disease
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While chorea is the classic symptom of HD, 
and often indicative of the diagnosis, considering 
its relatively late presentation in the course of the 
disease, its diagnostic function may be overesti-
mated. As chorea typically manifests only after 
years of subtle psychopathological symptoms, it 
is difficult to accurately determine the actual 
onset of the disease.

Despite its crippling effects, chorea may be 
overestimated from the therapeutic point of view 
as well as the impairment of voluntary movement 
and dystonia usually are more significant. 
Sometimes it really accomplishes an invaliding 
impact though.

During incipient stages of the choreatic syn-
drome, involuntary movements are present espe-
cially in the perioral area of the face and may be 
mistaken for voluntary grimacing or expressions 
associated with excitement, stress, and anxiety. 
Also, mild choreatic movements of the upper 
limbs could be misinterpreted as simply expres-
sive gesticulations.

Random movements of the limbs may be 
described as aimless or purposeless, even though 
some patients are very good at camouflaging 
them by shifting the involuntary movement into 
one that seems “purposeful,” e.g., scratching 
one’s cheek, playing with small objects, crossing 
one’s legs, etc. (so-called “parakinesia” 
phenomenon).

During the progression, these movements 
become more pervasive and striking (though with 
variable intensity) in various muscle groups, with 
facial expressions ranging from surprise to anger, 
amazement, fear, etc. Grimacing, tongue protru-

sions, and moving lips become more frequent, as 
well as chaotic, random eye movements with 
diminished ability to focus. Rapid and brief eye-
lid contraction similar to blepharospasm accom-
panied with elevation of the eyebrows is also 
characteristic. Sound phenomena could be pres-
ent, such as phonation of sighing or grunting as a 
consequence of involuntary movements of the 
respiratory muscles and vocal cords.

The neck muscles execute irregular swinging 
movements of the head, subtle elevations of the 
limbs at the shoulder and elbow joints, and 
abduction—adduction or flexion—extension of 
individual fingers.

Besides proximal and acral movements (e.g., 
typical shifting of feet on the floor—shuffling 
with the sole when sitting) of the lower limbs, 
choreatic dyskinesia may be manifested by 
hyperextension of the big toe (“PseudoBabinski” 
syndrome, “PseudoSiccard”), similarly to dysto-
nia, in which case hyperextension of the big toe is 
fixed for longer period.

Some symptoms are very characteristic of 
chorea. They result from so-called global motor 
impersistence, i.e., the inability to maintain the 
sustained position.

Tongue Protrusion Test
The patient is not able to keep the protruded 
tongue still—involuntarily keeps putting it back 
into the mouth. Also, lateral movements of the 
tongue are not smooth and coordinated.

Grasp Sign
When pressing hands of the examiner, the patient 
involuntarily loosens and clutches hands as if he 
or she was “rubbing” the doctor’s fingers.

Dance-Like Gait
Those afflicted by HD very often perform a 
“dance-like gait,” they waddle from side to side. 
The gait can sometimes resemble a “gluteal, 
myopathic type” of gait, but in this case there are 
also dyskinesias of the limbs present. Waddling 
gait in hips which gives impression of a dancing 
act gave name to this choreatic phenomena (in 
Latin “chorea” and in Greek “choros” means “a 
dance”).

Table 10.2 Psychiatric symptoms of Huntington’s 
disease

Personality changes; behavioral disorders
  −  Alcohol abuse, changes in sexual behavior, lack 

of sexual restraint, aggression, criminality, 
apathy

Depression
Irritability
Anxiety
Psychomotor restlessness
Hallucinations and delusions
Isolated cognitive deficits
Dementia
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Due to dyskinesias, the affected persons may 
not be capable of performing appropriate daily 
activities; their movements are inadequate; their 
aim, intention, and coordination get stuck. During 
such intensive involuntary movements, the 
affected may be at risk of injury. Later in the dis-
ease progression, speech abilities degrade consid-
erably, with characteristic explosive—sometimes 
even saccadic—dysarthria and altered phonation. 
Dyskinesia also interferes with swallowing. 
Intensive choreatic dyskinesias may restrict one’s 
capacity for self-care, worsen stability and lead to 
falls. More often, however, chorea is rather a 
source of social difficulties.

In the progression of the disease, chorea wors-
ens significantly, but after some time the intensity 
spontaneously diminishes and transforms into 
dystonia and then finally akinesia.

Dystonia (sustained muscle contractions that 
result in twisting and repetitive movements or 
abnormal postures of the affected parts of the 
body) usually occurs during the middle stages of 
the classical form of HD, for example, trunk dys-
tonia often becomes a source of significant gait 
disorder.

Besides chorea and dystonia, some patients 
also show signs of myoclonus (an involuntary, 
brief, and short twitching of muscles), or rarely 
as tics.

Severe, generalized parkinsonian syndrome 
does not manifest itself until the late stages of 
HD (so-called secondary Westphal variant—i.e., 
immobility without dyskinesias). The affected 
persons are then completely immobile and sub-
ject to secondary complications, such as decubiti 
and/or infections. Rigidity is often present in 
middle stages of HD, though this may be a con-
sequence of antipsychotic therapy or other 
causes.

In contrast to the symptoms outlined above, 
the impairment of voluntary movement is 
underestimated in clinical practice. However it 
contributes significantly to the patient’s invalidity 
as it is responsible for motor failures at many 
basic daily activities. Clumsiness, slowness of 
movements, and a lack of coordination both con-
cerning the upper limbs during a focused, aimed 
activity and the whole body during coordination 

of the gait stereotype are not just the consequence 
of dyskinesias but an independent symptom.

Unlike dyskinesia, impairment of voluntary 
movement correlates to the progression and 
length of the disease and also with cognitive dete-
rioration [39].

Another strange and characteristic sign of HD 
is a specific facial expression of emotional blunt-
ing with a hint of slight annoyance to disgust 
(facies Huntingtonica).

Gait disorders, usually developing during the 
middle stages of the disease significantly contrib-
ute to worsening quality of life. There occurs a 
distinctive “dancelike” gait interrupted by sudden 
involuntary movements, though falls are rela-
tively rare. In later stages with worsening dysto-
nia, bradykinesia, rigidity and postural instability, 
falls occur more frequently.

Dysarthria is a very frequent symptom of 
HD.  Speech disorder develops in the middle to 
late stages of the disease, but may also appear in 
earlier years. In the course of the disease, speech 
degrades and eventually becomes totally inarticu-
late. An explosive or saccadic speech pattern—
called hyperkinetic dysarthria—is characteristic. 
Sometimes speech may also be interrupted by 
involuntary sounds of grumbling and sighing.

Dysphagia is a serious symptom of HD and 
may even have fatal consequences especially in 
patients at later stages. It is necessary to monitor 
carefully problems with swallowing liquid or 
solid food. For the aspiration of food is typical 
coughing; wet or gargling vocalization immedi-
ately after eating; vomiting within several min-
utes of a meal; recurrent respiratory tract 
infections. Physicians/caregivers should be aware 
of so-called quiet aspiration which may even 
remain clinically mute for long periods and have 
to be examined specifically, e.g., by videofluo-
roscopy. There may also be rare instances of so- 
called hyperphagia, i.e., swallowing large 
unchewed bites, probably under the influence of 
an uncontrollable feeling of hunger, when the 
patient may be at risk of suffocating.

Gradual cachectization in most patients is a 
typical feature of the late stages of the disease. It 
need not be related to a striking loss of appetite or 
problems with standard food intake. The weight 
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loss cannot be satisfyingly explained and does 
not correspond with the impact of dyskinesias. 
Degeneration in the lateral nuclei of the hypo-
thalamus is presumed to affect the process [40–
42]. Early cachexia indicates a worse prognosis.

With individual variation, after 10–15 years of 
development of the abovementioned symptoms, 
patients with the classical form of HD become 
fully dependent on caregivers, and die after 
15–20 years of the HD development in a marantic 
state, usually from complications, such as infec-
tion, decubiti, etc.

Neuropsychiatric Disorders
The first symptoms of HD are usually subtle 
changes in behavior and personality [43–45]. 
There are two typical scenarios of development.

In the first model, the patient manifests and 
develops a gradual loss of interest in one’s sur-
roundings, children and their needs, one’s part-
ner, appearance. An early development of feelings 
of apathy, distinct from the potential presence of 
depression, and emotional numbness are charac-
teristic [46–50].

The affected individuals suffer a decline in 
work performance as a consequence of the devel-
opment of executive dysfunction. This scenario 
may result in the chronic loss of employment, 
poverty, and a decline in social and economic 
status.

This situation may come about years before 
the onset of even minor choreatic dyskinesias 
which is typically the trigger for the clinical diag-
nosing and genetic testing.

The second clinical scenario also begins with 
the development of behavioral and personality dis-
orders, but of a different, productive type. Instead 
of apathy, patients manifest increased irritability 
and states of anxiety [46, 47, 51–54]. Due to this 
anxiety, patients are very often incapable of han-
dling formerly trivial tasks. Family members may 
notice dramatic and anxious reactions of the suf-
ferer to casual and inconsequential events, such as 
the late arrival of a family member; deciding what 
clothes to wear; and whether to accept an invita-
tion. In many cases of HD patients, the anxiety is 
often and vehemently manifested through somato-
form symptoms, such as headaches, backaches, 

and digestive problems, which the patients 
describe as dominant problems.

Depression develops in 40% of all cases [43, 
46, 47] and bipolar affective disorder could be 
present. Suicidal tendencies are a serious prob-
lem for this group of patients, with suicide rates 
of 4–6 times higher than the general population 
[46, 47]. Some data suggest a prevalence of sui-
cide attempts as high as 13% within this popula-
tion. It is necessary to emphasize that suicidal 
behavior is a threat at any stage of HD, even prior 
to the diagnosis [55, 56].

While psychotic manifestations are rela-
tively rare in the initial phases of the disease [53, 
54], common neuropsychiatric features of HD 
include paranoid tendencies together with irrita-
bility and aggressive behavior. Early symptoms 
may include feelings or acts of jealousy, and sus-
picion. Hallucinations are relatively rare.

Obsessive thoughts, compulsive behavior, 
and perseverance are also common [57, 58].

Interestingly, many HD patients are unaware 
of their symptoms [59] with almost half the cases 
of HD diagnosed patients [60] reporting no 
symptoms. Such a lack of self-awareness 
(anosognosia or denial) can cause problems, 
especially when the sufferer wants to pursue 
activities he is not capable of managing (e.g., 
driving, dealing with finances).

While problems associated with hypersexual-
ity—sexual aggressivity, promiscuity, and sexu-
ally provocative behavior—are sometimes 
observed in early phases of HD, impotence is a 
more frequent phenomena [61]. Verbal and bra-
chial aggression [25, 43, 46, 47] very often 
directed only at their closest family members is 
noted particularly in cases of patients who have 
had these tendencies throughout their entire life. 
Anxiety, depressive and psychotic symptoms, 
obsessive-compulsive disorder, and delirium may 
predispose sufferers of HD to aggressive behav-
ior. Very often the triggering factor is psychoso-
cial stress brought about by a change of 
environment, being assigned multiple tasks 
within a short period, feelings of inadequacy 
resulting from imperfect speech comprehension, 
troubles with routine tasks, or conflicts with 
authorities.
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Manifestations of minor criminality (e.g., 
petty thefts) or problems with alcohol [62–64], 
while often perceived as simply “unprincipled” 
demonstrations of asocial behavior may be early 
indications of pathological changes characteristic 
of HD.  Pathological changes in affects and 
behavior may also result in divorce, the loss of 
custody of children, and alienation. Not until 
years later, when other clinical manifestations of 
HD surface, the aforementioned signs can be 
attributed to this diagnosis.

Cognitive Disorders
Minor cognitive changes very often precede the 
typical clinical picture with dyskinesias [50, 65–
67], though the decline of cognitive function in 
HD is neither universal nor progresses evenly, as 
the rate of development of dementia varies among 
individuals.

In early stages of HD, isolated cognitive defi-
cits dominate, especially disorders of executive 
functions, attention, learning, memory, and 
changes in psychomotor speed [68]. Sometimes a 
long-term stationary character can be observed. 
The extent of cognitive deterioration need not 
correspond proportionately with other behavioral 
or neurological symptoms.

As far as memory is concerned, working and 
short-term memories are affected most, while 
long-term memory is relatively stable and well 
preserved. For basal ganglia affection generally 
(thus including HD) disorders of procedural 
memory are typical (motor skills—driving, walk-
ing, etc.). Memory storage appears to be unaf-
fected by HD.  Impairments in retrieval may be 
remediated through recognition, cues, or 
associations.

Memory disorders are also impacted by the 
executive dysfunction: the inability to conceptu-
alize action, or plan for the future; a lack or dis-
ruption of control over certain performance 
procedure and time structures; and at the same 
time a diminished capacity to accommodate dis-
ruptions or unexpected shifts in the activity.

Executive dysfunction also inevitably impacts 
the capacity for selection, storage, and voluntary 
recollection of substantive information from 
memory. Such executive function disorders, typi-

cal of the early stages of HD, are mainly respon-
sible for HD sufferers’ incapacity first for 
professional work/activity and later for normal 
everyday activities [69].

The progression of the disease ultimately 
leads to full-blown dementia, with a global loss 
of cognitive function incommensurate with age 
which interferes with daily activities.

Dementia of the so-called subcortical type is 
typical for HD, with executive dysfunction typified 
by changes in psychomotor pacing, behavior disor-
ders (irritability, apathy, obsessive- compulsive 
manifestations, etc.), mood, and anxiety. Unlike 
dementia of cortical type (e.g., Alzheimer’s dis-
ease), the fatic, practic, and gnostic functions are 
relatively preserved in case of HD, though with fur-
ther cognitive deterioration, cortical functions also 
become substantially affected.

10.3.2.2  Juvenile Form of HD (JHD)
JHD starts before the age of 20 and occurs in 
approximately 5% of all HD cases [70]. In about 
1–2% of all cases, symptoms manifest before the 
age of 10 and very rarely even in the preschool age.

The manifestation of HD in the affected chil-
dren or adolescents usually differs significantly 
from the classical form of HD. A child and parent 
both suffering from HD would present very 
different symptoms, such that one would hardly 
identify the same disease in progress.

The onset of JHD varies considerably, due 
largely to the fact that the disease is manifesting 
in a developing brain. For this reason the diagno-
sis is often very difficult, especially in the absence 
of a positive family history.

The transition from subclinical manifestations 
detected only by specific methods (e.g., neuro-
psychological testing) to the stage of the obvious 
clinical manifestation detectable by objective 
examination, observation, and interview (pheno-
conversion—see above) is very vague, making it 
difficult to assess the chronology of the disease.

The first manifestations may be either motor, 
cognitive, or behavioral. Siesling [71] found 
behavioral disorders in JHD as the initial mani-
festation in 70% of all cases, compared to motor 
in 48% and cognitive in 27%. Similar results 
have also been detected by the Ribaï study [72].

10 Clinical Symptomatology of Huntington’s Disease
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So far there have been very few clinical studies 
dealing with JHD symptoms and its dynamics and 
there is a lack of systematic data. The life expec-
tancy in JHD is shorter than in the classical form, 
approximately 10 years from the first manifesta-
tions [70, 72, 73], though some studies do not 
indicate a distinctively shortened life span in com-
parison with the classical form of the disease [74].

Psychopathology of JHD
The first indications of a JHD disorder are that of 
intellect. A typical initial manifestation is failure 
to cope with school demands particularly due to a 
combination of some aspect of cognitive disorder 
(at a very early age there occurs mental retarda-
tion, in older children already indications of some 
cognitive deterioration) with a slowing of motor 
function, lack of coordination of movement, and 
voluntary movement disorder.

Manifestations as temper tantrums, aggressiv-
ity, antisocial behavior, and obsessive- compulsive 
features are frequent. Depression is also a very 
frequent symptom. Psychotic manifestations in 
JHD occur more often than in the adult form.

Motor Symptoms of JHD
The character of motor symptoms is what distin-
guishes the clinical image of JHD from its adult 
form. The most characteristic symptoms of JHD 
are hypokinesia, rigidity, and dystonia, accompa-
nied by rapidly progressive stability and gait dis-
orders. In the middle stages, there is a distinctive 
shaking of the head and the upper part of the 
trunk, kinetic tremor of upper limbs with occa-
sional trunk myoclonus. In JHD, there may also 
occur compulsive spasmodic movements. 
Neurological examination often reveals pyrami-
dal tracts lesions as increased reflexes and the 
presence of plantar response, etc. Severe involve-
ment does not occur.

There is a relatively early onset of dysarthria, 
which in later stages may progress to mutism and 
dysphagia sometimes accompanied with hypersali-
vation. Dysphagia can cause choking, coughing, 
postprandial vomiting, and aspiration pneumonia.

The most common manifestation of JHD is a 
rapidly progressive and invalidizing atypical par-

kinsonian syndrome in combination with diverse 
psychopathologies. This form is sometimes 
referred to as primary Westphal variant of HD, 
unlike secondary Westphal variant which is the 
late stage of the adult form of HD (when akinesia 
replaces dyskinesia), and the diseased is not able 
to carry out voluntary motor activities.

Supranuclear gaze palsy is another commonly 
associated symptom, though it does not usually 
appear until the middle stages of JHD.  In such 
cases, both vertical and horizontal movements 
get stuck, and in very serious cases the eyes are 
fixed forward and the whole head moves when 
trying to look aside.

Rarely, typical choreatic dyskinesias may also 
occur, but normally it is either absent or not evi-
dent to clinical observation. If present, they tend 
to occur in cases of individuals whose JHD onset 
started in adolescence. With cases at the onset by 
10 years of age, it is totally rare.

Other manifestations are epileptic seizures—
which occur in as many as 40% of all cases of 
JHD [70, 71]. They can be both generalized (very 
often of tonic-clonic character) and focal and 
there are cases of the clinical image of progres-
sive myoclonic epilepsy.

From the middle stages of the disease, cachec-
tization appears constantly. Cachexia is a very 
serious sign. It need not be linked with a lack of 
appetite or with problems of ordinary food intake. 
Weight loss cannot be explained satisfactorily 
and does not correspond with the impact of 
dyskinesia.

Patients require hypercaloric intake; approxi-
mately 4000–6000 calories daily is recom-
mended. Weight loss (or the “onset of weight 
loss”) is always considered an alarming sign 
which is necessary to try to address.

The advanced stages of JHD are characterized 
by repeated falls with injuries, which, together 
with a gradual loss of active mobility and dys-
tonic postures, ultimately leads to total immobili-
zation and mutism. Serious cachexia with 
dysphagia may require a percutaneous endo-
scopic gastrostomy (PEG). Infectious complica-
tions increase (pneumonia, decubiti) and patients 
died in a marantic state.
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10.3.2.3  Late Onset Huntington 
Disease

This form of the disease manifests in persons 
over 60. It comprises approximately 5% of all 
cases of HD.  Onset after the age above 70 is 
exceptional. It may be presumed that minor 
symptoms had been present but undetected a long 
time beforehand.

The clinical features of late onset HD resem-
ble the symptoms of the classical form, but the 
progression is slower and less functionally debil-
itating. The hallmarks are mild to moderate cho-
rea and cognitive impairment, gait disorder, and 
dysarthria. Behavioral symptoms such as apathy 
or irritability, depression or even psychosis may 
be present, though only infrequently.

Due to its relatively “benign character” (though 
not in all cases!), the patients are often able to 
maintain an active lifestyle for many years, only 
occasionally requiring nursing support.

Late onset HD is generally underdiagnosed, 
with major consequences for descendants, who 
remain unaware of this potentially serious hered-
itary disease [75–77] (Table 10.3).

10.4  Diagnosis

It is relatively easy to diagnose HD particularly in 
situations when we are aware of any family his-
tory of severe neuropsychiatric disease (e.g., an 
affected ancestor died in a psychiatric hospital) 
and when the patient exhibits symptoms of dyski-
nesia together with a behavioral disorder and 
cognitive deficit (Table 10.4).

Accurate diagnosis may not be so simple in 
situations, where family history is missing 
(unknown paternity or no information about one 

side of the family in the case of parents’ divorce, 
new mutation, etc.) or the patient and family are 
in denial about the condition and refuse to share 
relevant information. The clinical picture may 
also vary from one patient to another, depending 
on the stage of the disease and the prevalence of 

Table 10.3 Typical features of late onset Huntington dis-
ease [77]

• Dominant motor symptoms (chorea, gait disorders)
• Slow progression of cognitive deficits to dementia
• Slow progression of functional disability
• Frequent negative family history
•  Borderline or low pathologic expansion of CAG 

triplets

Table 10.4 The manifestation of main symptoms in par-
ticular forms of Huntington’s disease

Symptom

Juvenile form
(onset by the 
age of 20)

Classical 
form
(onset 
between 35 
and 50)

Late form
(onset over 
the age of 
60)

Chorea Usually not 
present

From the 
early stage

From the 
early 
stage

Dystonia Present 
from the 
early stages

From the 
middle stage

Not 
present

Parkinson’s 
syndrome

Present 
from the 
early stages

From the 
late stage

Not 
present

Epileptic 
paroxysms

Present Atypical 
symptom

Not 
present

Lesions of 
pyramid 
pathway

Present From 
middle stage

Not 
present

Cerebellar 
symptom

May be 
present

Atypical 
symptom

Not 
present

Affective 
disorders

Present 
from the 
early stage, 
later it 
disappears

Present 
from the 
early stage, 
later it 
disappears

Not 
present

Dementia Present, fast 
progression

From the 
early or 
middle stage

Not 
present

Psychotic 
states

Present 
from the 
early stage

Any stage Atypical 
symptom

Disease 
progression

Very fast
(death 
within 
10 years of 
the first 
signs)

Medium
(death 
within 
15–20 years 
from the 
first signs)

Slow

Heredity Usually 
paternal

Both 
paternal and 
maternal

Both 
paternal 
and 
maternal, 
however 
often not 
present
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symptoms (dominant psychiatric or neurologic 
symptoms may dominate in some families).

Nonetheless, the possibility of HD should be 
considered whenever the adult slowly develops 
behavioral changes or cognitive deficits in com-
bination with motor handicaps of a choreatic or 
dystonic character, even in the absence of similar 
problems in the family medical history. If the 
family history is indicative, even minor behav-
ioral changes, personality disorders, or just dis-
crete memory disorders should be taken into 
consideration.

Genetic test confirms only the presence of 
the mutation! A positive test for the HD muta-
tion in a person who does not otherwise show any 
HD symptoms does not confirm a diagnosis of 
the disease but just a genetic predisposition.

Genetic testing can be theoretically carried 
out in a few model situations:

Diagnostic testing is carried out in the case of 
a reasonable clinical suspicion for HD. The test-
ing either confirms or disproves the clinical diag-
nosis with 100% certainty. The patient must 
always be informed that his or her blood is being 
taken for genetic testing which will either con-
firm or disprove the HD diagnosis. The patient 
has to agree to the testing procedure and confirm 
compliance in writing. Exceptions to this written 
protocol can only be made in cases where the 
patient so severely affected that he or she is phys-
ically incapable of giving consent.

Predictive (presymptomatic and prenatal) 
testing may be carried out in heretofore healthy 
individuals at risk of HD. A presymptomatic test 
may be carried out on descendants of an affected 
person who wish to know whether or not they 
have inherited the HD mutation.

The prenatal test is carried out through the 
analysis of amniotic fluid (amniocentesis, biopsy 
choria) in the course of pregnancy of a diseased 
or positively tested woman, or the wife of a dis-
eased or positively tested partner, who wishes to 
know the genetic status of her unborn child.

Presymptomatic testing of HD has serious eth-
ical considerations [78–81]. The disease is fatal, 
incurable, and causes progressive devastation of 
the motor and mental faculties. Known carriers 
are burdened with high stress not only regarding 

their own future quality of life but their posterity, 
as a positive result entails 50% hereditary risk for 
the next generation. Last but not least, a positive 
test for the HD also has multiple negative impacts 
on “healthy” family members and loved ones.

An international protocol-based presymptom-
atic testing procedure has been designed with the 
aim of minimizing negative, catastrophic conse-
quences [82]. This includes several consultations: 
genetic, neurological, psychological, and psychiat-
ric. Individual sessions are aimed at providing a 
detailed overview of the disease and the testing 
procedure to the applicant; verifying the patient’s 
insight on the issue; clarifying his/her motivation 
and the benefit of the test; and last but not least, at 
determining the applicant’s adaptive capacity to 
handle burdensome situations.

The entire process of the predictive protocol 
reduces—though does not eliminate—the risk of 
suicide considerably [79]. Short- and long-term 
consequences of predictive testing have been 
examined in many studies [78, 81, 83, 84].

According to the protocol, physicians may not 
refuse to do the predictive test but they may recom-
mend postponing it. Aside from clear contraindica-
tions such as suicidality and depression, a number 
of other situations may arise whose importance is 
subjectively determined depending on the personal 
judgement of the given psychiatrist (for example, 
their willingness to accept risk and individualize 
treatment versus an entirely formal approach with 
no personal engagement of the examiner). As a 
rule, the recommendation to continue or postpone 
the test stems usually from the clinical experience 
of the psychiatrist. The most important variable in 
this respect is probably played by the presence or 
lack of motivation and self-advocacy in the patient; 
furthermore by their personality structure, matu-
rity, adaptation mechanisms, duration and depth of 
HD awareness and knowledge of the quality of 
their background and other factors.

Many years of experience with the predictive 
protocol at many centers worldwide show that 
the implementation rate of the genetic test is rela-
tively low, ranging between 5 and 25% in various 
countries [85].

With current preimplantation genetic diagno-
sis technique it is possible that a person at risk of 
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HD can give birth to a child who is not a carrier of 
the HD mutation, without the necessity of con-
fronting the people at risk with their genetic status 
[86, 87].

10.4.1  Huntington’s Disease 
Phenocopies

Approximately 1% of patients with typical classic 
HD-like manifestations lack the causative muta-
tion [88]. Such cases are considered “Huntington’s 
disease-like syndromes” or “Huntington’s disease 
phenocopies” (HDP). HDP are clinically and 
genetically heterogeneous. The etiological diagno-
sis of the respective HDP is usually difficult to 
establish (see Table 10.5).

10.4.2  The Problems of Caregivers

Due to its complexity, HD is a typical example of a 
disease that affects not only its carriers but also the 
whole family and extended care group. Physicians 
and scientists have been focused mainly on the bio-
logical principles of the disease and on a search for 
possible therapy. A great deal of attention is given 
to patients and carriers; however, the problems and 

needs of caregivers (who bear the burden of psy-
chological stress) nursing the patients are not in the 
center of the attention [89, 90].

The partner of the HD patient, for example has 
to face a lot of problems, such as a lower eco-
nomic status, the loss of free time, and the loss of 
independence.

Other serious problems include the risk of HD 
transmission on the descendants (feelings of guilt 
for passing on the mutation, the inability to con-
vey to the children the nature and level of the 
risk) and the character of the disease itself which 
often severely disrupts the partner’s psyche.

The afflicted sometimes alter their behavior 
and personality, even committing violence on 
their partners or children through pathological 
jealousy, sexually motivated aggression, phy-
chotic symptoms, or rage.

Children in families with HD often have dif-
ficulty comprehending situation with all its rami-
fications (why the parent is aggressive, 
understanding the change in behavior, etc.) It is 
impossible to generalize the consequences of 
such long-term problems for the development of 
the children, but they definitely have a consider-
able negative impact on the whole family.

Under the stress of the manifestation of HD 
symptoms, not to mention the broader social, 
economic, and emotional costs, in most cases 
partners in long-term relationships with 
HD-affected persons develop severe depression, 
anxiety and panic disorders, negative behavior 
and/or aggressive outbursts towards the diseased. 
Even talking about HD often becomes a family 
taboo and is not allowed to be discussed in public 
or even within the wider family circle. The part-
ners, as well as the persons at risk, describe their 
state as one of “permanent sadness,” often requir-
ing medical intervention.

References

 1. Pringsheim T, Wiltshire K, Day L, Dykeman J, 
Steeves T, Jette N. The incidence and prevalence of 
Huntington’s disease: a systematic review and meta- 
analysis. Mov Disord. 2012;27(9):1083–91.

 2. Huntington G.  On chorea. Med Surg Reporter. 
1872;26:317–21.

Table 10.5 Huntington’s disease phenocopies (HDP) of 
adulthood

Clinical entities with a typical picture of HDP
Dentato-rubro-pallido-luysian atrophy (DRPLA)
Spinocerebellar ataxia type 17 (SCA 17) or 
Huntington disease-like 4 (HDL4)
Choreoacanthocytosis
McLeod syndrome
Neuroferritinopathy
Huntington disease-like 1a

Huntington disease-like 2a

Huntington disease-like 3a (onset at preschool age)
Disorders only rarely fulfilling the clinical picture of 
HDP
Spinocerebellar ataxia type 2, type 3
Friedreich ataxia
Pantothenate kinase-associated neurodegeneration 
(onset in childhood and adolescence)
Wilson disease

aExtremely rare in Europe

10 Clinical Symptomatology of Huntington’s Disease



128

 3. Penney JB Jr, Young AB, Shoulson I, Starosta- 
Rubenstein S, Snodgrass SR, Sanchez-Ramos J, 
Ramos-Arroyo M, Gomez F, Penchaszadeh G, Alvir 
J, et al. Huntington’s disease in Venezuela: 7 years of 
follow-up on symptomatic and asymptomatic indi-
viduals. Mov Disord. 1990;5:93–9.

 4. The Huntington’s Disease Colaborative Research 
Group. A novel gene containing a trinucleotide repeat 
that is expanded and unstable on Huntington’s disease 
chromosomes. Cell. 1993;2:971–83.

 5. Cattaneo E, Zuccato C, Tartari M. Normal huntingtin 
function: an alternative approach to Huntington’s dis-
ease. Nat Rev Neurosci. 2005;6(12):919–30.

 6. Lee ST, Kim M.  Aging and neurodegenera-
tion. Molecular mechanisms of neuronal loss 
in Huntington’s disease. Mech Ageing Dev. 
2006;127(5):432–5.

 7. Mo C, Hannan AJ, Renoir T. Environmental factors as 
modulators of neurodegeneration: insights from gene- 
environment interactions in Huntington’s disease. 
Neurosci Biobehav Rev. 2015;52:178–92.

 8. McKinnon C, Tabrizi SJ.  The ubiquitin-proteasome 
system in neurodegeneration. Antioxid Redox Signal. 
2014;21(17):2302–21.

 9. Andrew SE, Goldberg YP, Kremer B, et al. The rela-
tionship between trinucleotide (CAG) repeat length 
and clinical features of Huntington’s disease. Nat 
Genet. 1993;4:398–403.

 10. Snell RG, Macmillan JC, Cheadle JP, et  al. 
Relationship between trinucleotide repeat expansion 
and phenotypic variation in Huntington’s disease. Nat 
Genet. 1993;4:393–7.

 11. Rubinsztein DC, Leggo J, Voles R, Almquist E, 
Biancalana V, Cassiman JJ, et  al. Phenotypic char-
acterization of individuals with 30-40 CAG repeats 
in the Huntington’s disease (HD) gene reveals HD 
cases with 36 repeats and apparently normal elderly 
individuals with 36-39 repeats. Am J Hum Genet. 
1996;59:16–22.

 12. Leeflang EP, Zhang L, Tavaré S, Hubert R, Srinidhi 
J, MacDonald ME, Myers RH, de Young M, Wexler 
NS, Gusella JF, et al. Single sperm analysis of the tri-
nucleotide repeats in the Huntington’s disease gene: 
quantification of the mutation frequency spectrum. 
Hum Mol Genet. 1995;4:1519–26.

 13. Trottier Y, Biancalana V, Mandel JL.  Instability of 
CAG repeats in Huntington’s disease: relation to 
parental transmission and age of onset. J Med Genet. 
1994;31:377–82.

 14. Kovtun IV, Welch G, Guthrie HD, Hafner KL, 
McMurray CT.  CAG repeat lengths in X- and 
Y-bearing sperm indicate that gender bias during trans-
mission of Huntington’s disease gene is determined in 
the embryo. J Biol Chem. 2004;279:9389–91.

 15. Semaka A, Collins JA, Hayden MR. Unstable famil-
ial transmissions of Huntington disease alleles with 
27-35 CAG repeats (intermediate alleles). Am J Med 
Genet B Neuropsychiatr Genet. 2010;153B:314–20.

 16. Duyao M, Ambrose C, Myers R, Novelletto A, 
Persichetti F, Frontali M, Folstein S, Ross C, Franz M, 

Abbott M, et al. Trinucleotide repeat length instability 
and age of onset in Huntington’s disease. Nat Genet. 
1993;4:387–92.

 17. MacMillan JC, Snell RG, Tyler A, Houlihan GD, 
Fenton I, Cheadle JP, Lazarou LP, Shaw DJ, Harper 
PS.  Molecular analysis and clinical correlations 
of the Huntington’s disease mutation. Lancet. 
1993;342:954–8.

 18. Wexler NS, Lorimer J, Porter J, et al. Venezuelan kin-
dreds reveal that genetic and environmental factors 
modulate Huntington’s disease age of onset. Proc Natl 
Acad Sci U S A. 2004;101:3498–503.

 19. Wheeler VC, Persichetti F, McNeil SM, Mysore JS, 
Mysore SS, MacDonald ME, Myers RH, Gusella JF, 
Wexler NS, US-Venezuela Collaborative Research 
Group. Factors associated with HD CAG repeat 
instability in Huntington disease. J Med Genet. 
2007;44:695–701.

 20. Metzger S, Bauer P, Tomiuk J, et al. Genetic analy-
sis of candidate genes modifying the age-at-onset in 
Huntington’s disease. Hum Genet. 2006;120:285–92.

 21. Squitieri F, Gellera C, Cannella M, Mariotti C, 
Cislaghi G, Rubinsztein DC, Almqvist EW, Turner 
D, Bachoud-Lévi AC, Simpson SA, Delatycki M, 
Maglione V, Hayden MR, Donato SD. Homozygosity 
for CAG mutation in Huntington disease is asso-
ciated with a more severe clinical course. Brain. 
2003;126:946–55.

 22. Telenius H, Kremer B, Goldberg YP, Theilmann J, 
Andrew SE, Zeisler J, Adam S, Greenberg C, Ives EJ, 
Clarke LA, et al. Somatic and gonadal mosaicism of 
the Huntington disease gene CAG repeat in brain and 
sperm. Nat Genet. 1994;6:409–14.

 23. Gonitel R, Moffitt H, Sathasivam K, Woodman B, 
Detloff PJ, Faull RL, Bates GP.  DNA instability 
in postmitotic neurons. Proc Natl Acad Sci U S A. 
2008;105:3467–72.

 24. Kremer B, Almqvist E, Theilmann J, Spence N, 
Telenius H, Goldberg YP, Hayden MR. Sex-dependent 
mechanisms for expansions and contractions of the 
CAG repeat on affected Huntington disease chromo-
somes. Am J Hum Genet. 1995;57:343–50.

 25. Julien CL, Thompson JC, Wild S, Yardumian P, 
Snowden JS, Turner G, Craufurd D. Psychiatric dis-
orders in preclinical Huntington’s disease. J Neurol 
Neurosurg Psychiatry. 2007;78:939–43.

 26. Kirkwood SC, Siemers E, Hodes ME, Conneally 
PM, Christian JC, Foroud T. Subtle c1anges among 
presymptomatic carriers of the Huntington’s disease 
gene. J Neurol Neurosurg Psychiatry. 2000;69:773–9.

 27. Paulsen JS, Langbehn DR, Stout JC, et al. Detection 
of Huntington’s disease decades before diagnosis: the 
predict-HD study. J Neurol Neurosurg Psychiatry. 
2008;79:874–80.

 28. Paulsen JS, Long JD, Ross CA, Harrington DL, 
Erwin CJ, Williams JK, Westervelt HJ, Johnson HJ, 
Aylward EH, Zhang Y, Bockholt HJ, Barker RA, 
PREDICT-HD Investigators and Coordinators of 
the Huntington Study Group. Prediction of mani-
fest Huntington’s disease with clinical and imaging 

J. Roth



129

measures: a prospective observational study. Lancet 
Neurol. 2014;13(12):1193–201.

 29. Solomon AC, Stout JC, Weaver M, Queller S, Tomusk 
A, Whitlock KB, Hui SL, Marshall J, Jackson JG, 
Siemers ER, Beristain X, Wojcieszek J, Foroud 
T. Ten-year rate of longitudinal change in neurocog-
nitive and motor function in prediagnosis Huntington 
disease. Mov Disord. 2008;23:1830–6.

 30. Snowden JS, Craufurd D, Thompson J, Neary 
D.  Psychomotor, executive, and memory func-
tion in preclinical Huntington’s disease. J Clin Exp 
Neuropsychol. 2002;24:133–45.

 31. Aylward EH, Codori AM, Rosenblatt A, Sherr M, 
Brandt J, Stine OC, Barta PE, Pearlson GD, Ross 
CA. Rate of caudate atrophy in presymptomatic and 
symptomatic stages of Huntington’s disease. Mov 
Disord. 2000;15:552–60.

 32. Brandt J, Inscore AB, Ward J, Shpritz B, Rosenblatt 
A, Margolis RL, Ross CA. Neuropsychological defi-
cits in Huntington’s disease gene carriers and corre-
lates of early “conversion”. J Neuropsychiatry Clin 
Neurosci. 2008;20:466–72.

 33. Matsui JT, Vaidya JG, Wassermann D, Kim RE, 
Magnotta VA, Johnson HJ, Paulsen JS, PREDICT-HD 
Investigators and Coordinators of the Huntington 
Study Group. Prefrontal cortex white matter tracts 
in prodromal Huntington disease. Hum Brain Mapp. 
2015;36(10):3717–32.

 34. Rosas HD, Salat DH, Lee SY, Zaleta AK, Pappu V, Fischl 
B, Greve D, Hevelone N, Hersch SM. Cerebral cortex 
and the clinical expression of Huntington’s disease: com-
plexity and heterogeneity. Brain. 2008;131:1057–68.

 35. Zimbelman JL, Paulsen JS, Mikos A, Reynolds NC, 
Hoffmann RG, Rao SM. fMRI detection of early neu-
ral dysfunction in preclinical Huntington’s disease. J 
Int Neuropsychol Soc. 2007;13:758–69.

 36. Gray JM, Young AW, Barker WA, Curtis A, Gibson 
D.  Impaired recognition of disgust in Huntington’s 
disease gene carriers. Brain. 1997;120:2029–38.

 37. Johnson SA, Stout JC, Solomon AC, et  al. Beyond 
disgust: impaired recognition of negative emotions 
prior to diagnosis in Huntington’s disease. Brain. 
2007;130:1732–44.

 38. Sprengelmeyer R, Young AW, Calder AJ, Karnat A, 
Lange H, Hömberg V, et al. Loss of disgust. Perception 
of faces and emotions in Huntington’s disease. Brain. 
1996;119:1647–65.

 39. Klempír J, Klempírová O, Stochl J, Spacková N, Roth 
J. The relationship between impairment of voluntary 
movements and cognitive impairment in Huntington’s 
disease. J Neurol. 2009;256(10):1629–33.

 40. Aziz NA, Pijl H, Frölich M, Snel M, Streefland TC, 
Roelfsema F, Roos RA. Systemic energy homeostasis 
in Huntington’s disease patients. J Neurol Neurosurg 
Psychiatry. 2010;81(11):1233–7.

 41. Aziz NA, van der Burg JM, Landwehrmeyer GB, 
Brundin P, Stijnen T, EHDI Study Group, Roos 
RA.  Weight loss in Huntington disease increases 
with higher CAG repeat number. Neurology. 
2008;71(19):1506–13.

 42. van Wamelen DJ, Aziz NA, Anink JJ, Roos RA, 
Swaab DF.  Paraventricular nucleus neuropeptide 
expression in Huntington’s disease patients. Brain 
Pathol. 2012;22(5):654–61.

 43. Craufurd D, Thompson JC, Snowden JS. Behavioral 
changes in Huntington’s disease. Neuropsychiatry 
Neuropsychol Behav Neurol. 2001;4:219–26.

 44. Duff K, Paulsen JS, Beglinger LJ, Langbehn D, 
Stout JC, Predict-HD Investigators of the Huntington 
Study Group. Psychiatric symptoms in Huntington’s 
disease before diagnosis: the predict-HD study. Biol 
Psychiatry. 2007;62:1341–6.

 45. Epping EA, Kim JI, Craufurd D, Brashers-Krug TM, 
Anderson KE, McCusker E, Luther J, Long JD, Paulsen 
JS, PREDICT-HD Investigators and Coordinators of 
the Huntington Study Group. Longitudinal psychiat-
ric symptoms in prodromal Huntington’s disease: a 
decade of data. Am J Psychiatry. 2016;173(2):184–
92. https://doi.org/10.1176/appi.ajp.2015.14121551. 
Epub 2015 Oct 16.

 46. Paulsen JS, Zhao H, Stout JC, Brinkman RR, Guttman 
M, Ross CA, Como P, Manning C, Hayden MR, 
Shoulson I, Huntington Study Group. Clinical markers 
of early disease in persons near onset of Huntington’s 
disease. Neurology. 2001a;57(4):658–62.

 47. Paulsen JS, Ready RE, Hamilton JM, et  al. 
Neuropsychiatric aspects of Huntington’s disease. J 
Neurol Neurosurg Psychiatry. 2001b;71:310–4.

 48. Reedeker N, Bouwens JA, van Duijn E, Giltay EJ, 
Roos RA, van der Mast RC.  Incidence, course, and 
predictors of apathy in Huntington’s disease: a two- 
year prospective study. J Neuropsychiatry Clin 
Neurosci. 2011;23(4):434–41.

 49. Thompson JC, Snowden J, Craufurd D, Neary 
D.  Behavior in Huntington’s disease:  dissociating 
cognition-based and mood-based changes. J 
Neuropsychiatry Clin Neurosci. 2002;1:37–44.

 50. Witjes-Ane MN, Vegter-van der Vlis M, van Vugt JP, 
Lanser JB, Hermans J, Zwinderman AH, van Ommen 
GJ, Roos RA. Cognitive and motor functioning in gene 
carriers for Huntington’s disease: a baseline study. J 
Neuropsychiatry Clin Neurosci. 2003;15:7–16.

 51. Bouwens JA, van Duijn E, van der Mast RC, 
Roos RA, Giltay EJ.  Irritability in a prospective 
cohort of Huntington’s disease mutation carriers. J 
Neuropsychiatry Clin Neurosci. 2015;27(3):206–12.

 52. Dale M, van Duijn E.  Anxiety in Huntington’s 
disease. J Neuropsychiatry Clin Neurosci. 2015;27(4): 
262–71.

 53. van Duijn E, Craufurd D, Hubers AA, Giltay EJ, 
Bonelli R, Rickards H, Anderson KE, van Walsem 
MR, van der Mast RC, Orth M, Landwehrmeyer GB, 
European Huntington’s Disease Network Behavioural 
Phenotype Working Group. Neuropsychiatric symp-
toms in a European Huntington’s disease cohort 
(REGISTRY). J Neurol Neurosurg Psychiatry. 
2014a;85(12):1411–8.

 54. van Duijn E, Reedeker N, Giltay EJ, Eindhoven D, 
Roos RA, van der Mast RC.  Course of irritability, 
depression and apathy in Huntington’s disease in rela-

10 Clinical Symptomatology of Huntington’s Disease

https://doi.org/10.1176/appi.ajp.2015.14121551


130

tion to motor symptoms during a two-year follow-up 
period. Neurodegener Dis. 2014b;13(1):9–16.

 55. Di Maio L, Squitieri F, Napolitano G, Campanella 
G, Trofatter JA, Conneally PM.  Suicide risk in 
Huntington’s disease. J Med Genet. 1993;30:293–5.

 56. Farrer LA.  Suicide and attempted suicide in 
Huntington’s disease: implications for preclini-
cal testing of persons at risk. Am J Med Genet. 
1986;24:305–11.

 57. Beglinger LJ, Paulsen JS, Watson DB, Wang C, Duff 
K, Langbehn DR, Moser DJ, Paulson HL, Aylward 
EH, Carlozzi NE, Queller S, Stout JC. Obsessive and 
compulsive symptoms in prediagnosed Huntington’s 
disease. J Clin Psychiatry. 2008;69(11):1758–65.

 58. Beglinger LJ, Langbehn DR, Duff K, Stierman L, 
Black DW, Nehl C, Anderson K, Penziner E, Paulsen 
JS, Huntington Study Group Investigators. Probability 
of obsessive and compulsive symptoms in Huntington’s 
disease. Biol Psychiatry. 2007;61(3):415–8.

 59. Duff K, Paulsen JS, Beglinger LJ, Langbehn DR, 
Wang C, Stout JC, Ross CA, Aylward E, Carlozzi NE, 
Queller S, Predict-HD Investigators of the Huntington 
Study Group. “Frontal” behaviors before the diag-
nosis of Huntington’s disease and their relationship 
to markers of disease progression: evidence of early 
lack of awareness. J Neuropsychiatry Clin Neurosci. 
2010;22(2):196–207.

 60. McCusker EA, Gunn DG, Epping EA, Loy CT, 
Radford K, Griffith J, RN MJA, Long JD, Paulsen 
JS.  Unawareness of motor phenoconversion in 
Huntington disease. Neurology. 2013;81(13):1141–7.

 61. Kolenc M, Kobal J, Podnar S.  Male sexual 
function in presymptomatic gene carriers and 
patients with Huntington’s disease. J Neurol Sci. 
2015;359(1–2):312–7.

 62. Jensen P, Fenger K, Bolwig T, Sørensen SA. Crime in 
Huntington’s disease: a study of registered offences 
among patients, relatives, and controls. J Neurol 
Neurosurg Psychiatry. 1998;65:467–71.

 63. King M.  Alcohol abuse in Huntington’s disease. 
Psychol Med. 1985;15:815–9.

 64. Ring HA.  Crime in Huntington’s disease. J Neurol 
Neurosurg Psychiatry. 1998;65(4):435.

 65. Hart EP, Dumas EM, Giltay EJ, Middelkoop HA, 
Roos RA. Cognition in Huntington’s disease in mani-
fest, premanifest and converting gene carriers over ten 
years. J Huntingtons Dis. 2013;2(2):137–47.

 66. Papp KV, Kaplan RF, Snyder PJ.  Biological mark-
ers of cognition in prodromal Huntington’s disease: a 
review. Brain Cogn. 2011;77:280–91.

 67. Verny C, Allain P, Prudean A, Malinge MC, 
Gohier B, Scherer C, Bonneau D, Dubas F, Le 
GD.  Cognitive changes in asymptomatic carriers of 
the Huntington disease mutation gene. Eur J Neurol. 
2007;14:1344–50.

 68. Paulsen JS. Cognitive impairment in Huntington dis-
ease: diagnosis and treatment. Curr Neurol Neurosci 
Rep. 2011;11:474–83.

 69. Lawrence AD, Sahakian BJ, Hodges JR, Rosser 
AE, Lange KW, Robbins TW.  Executive and mne-

monic functions in early Huntington’s disease. Brain. 
1996;19:1633–45.

 70. Rasmussen A, Macias R, Yescas P, Ochoa A, Davila 
G, Alonso E.  Huntington disease in children: 
genotype- phenotype correlation. Neuropediatrics. 
2000;31:190–4.

 71. Siesling S, Vegter-van der Vlis M, Roos RA. Juvenile 
Huntington disease in the Netherlands. Pediatr 
Neurol. 1997;17(1):37–43.

 72. Ribaï P, Nguyen K, Hahn-Barma V, Gourfinkel-An 
I, Vidailhet M, Legout A, Dodé C, Brice A, Dürr 
A. Psychiatric and cognitive difficulties as indicators 
of juvenile Huntington disease onset in 29 patients. 
Arch Neurol. 2007;64:813–9.

 73. Nance MA, Myers RH. Juvenile onset Huntington’s 
disease-clinical and research perspectives. Ment 
Retard Dev Disabil Res Rev. 2001;7:153–7.

 74. Foroud T, Gray J, Ivashina J, Conneally 
PM. Differences in duration of Huntington’s disease 
based on age at onset. J Neurol Neurosurg Psychiatry. 
1999;66:52–6.

 75. Cornejo-Olivas MR, Inca-Martinez MA, Espinoza- 
Huertas K, Veliz-Otani D, Velit-Salazar MR, Marca 
V, Ortega O, Cornejo-Herrera IF, Lindo-Samanamud 
S, Mora-Alferez P, Mazzetti P. Clinical and molecular 
features of late onset Huntington disease in a peruvian 
cohort. J Huntingtons Dis. 2015;4(1):99–105.

 76. Groen JL, de Bie RM, Foncke EM, Roos RA, 
Leenders KL, Tijssen MA.  Late-onset Huntington 
disease with intermediate CAG repeats: true or false? 
J Neurol Neurosurg Psychiatry. 2010;81(2):228–30.

 77. Lipe H, Bird T. Late onset Huntington disease: clini-
cal and genetic characteristics of 34 cases. J Neurol 
Sci. 2009;276(1–2):159–62.

 78. Almqvist EW, Bloch M, Brinkman R, et al. A world-
wide assessment of the frequency of suicide, suicide 
attempts, or psychiatric hospitalization after predic-
tive testing for Huntington disease. Am J Hum Genet. 
1999;64(5):1293–304.

 79. Almqvist EW, Brinkman RR, Wiggins S, et  al. 
Psychological consequences and predictors of adverse 
events in the first 5 years after predictive testing for 
Huntington’s disease. Clin Genet. 2003;64(4):300–9.

 80. Tibben A. Predictive testing for Huntington’s disease. 
Brain Res Bull. 2007;72(2–3):165–71.

 81. Timman R, Roos R, Maat-Kievit A, et  al. Adverse 
effects of predictive testing for Huntington disease 
underestimated: long-term effects 7-10 years after the 
test. Health Psychol. 2004;23(2):189–97.

 82. International Huntington Association (IHA) and the 
World Federation of Neurology (WFN) Research 
Group on Huntington’s Chorea. Guidelines for the 
molecular genetics predictive test in Huntington’s dis-
ease. Neurology. 1994;44:1533–6.

 83. Decruyenaere M, Evers-Kiebooms G, Boogaerts A, 
et al. Prediction of psychological functioning one year 
after the predictive test for Huntington’s disease and 
impact of the test result on reproductive decision mak-
ing. J Med Genet. 1996;33(9):737–43.

J. Roth



131

 84. Decruyenaere M, Evers-Kiebooms G, Cloostermans 
T, et  al. Psychological distress in the 5-year period 
after predictive testing for Huntington’s disease. Eur J 
Hum Genet. 2003;11(1):30–8.

 85. Harper PS, Lim C, Craufurd D.  Ten years of pre-
symptomatic testing for Huntington’s disease: the 
experience of the UK Huntington’s disease prediction 
consortium. J Med Genet. 2000;37(8):567–71.

 86. Schulman JD, Stern HJ.  Low utilization of prenatal 
and pre-implantation genetic diagnosis in Huntington 
disease - risk discounting in preventive genetics. Clin 
Genet. 2015;88(3):220–3.

 87. Sermon K, Goossens V, Seneca S, et al. Preimplantation 
diagnosis for Huntington’s disease (HD): clini-

cal application and analysis of the HD expansion in 
affected embryos. Prenat Diagn. 1998;18:1427–36.

 88. Wild EJ, Mudanohwo EE, Sweeney MG, Schneider 
SA, Beck J, Bhatia KP, Rossor MN, Davis MB, 
Tabrizi SJ. Huntington’s disease phenocopies are clin-
ically and genetically heterogeneous. Mov Disord. 
2008;23(5):716–20.

 89. Kessler S. Forgotten person in the Huntington disease 
family. Am J Med Genet. 1993;48(3):145–50.

 90. Semple OD.  The experiences of family members 
of persons with Huntington’s disease. Perspectives. 
1995;19(4):4–10.

10 Clinical Symptomatology of Huntington’s Disease


	10: Clinical Symptomatology of Huntington’s Disease
	10.1	 Definition
	10.2	 Introduction
	10.3	 Clinical Manifestation
	10.3.1	 Preclinical Findings in the Mutation Carriers and Phenoconversion
	10.3.2	 Clinical Forms
	10.3.2.1	 Classical HD Form
	Movement Impairments
	Tongue Protrusion Test
	Grasp Sign
	Dance-Like Gait
	Neuropsychiatric Disorders
	Cognitive Disorders

	10.3.2.2	 Juvenile Form of HD (JHD)
	Psychopathology of JHD
	Motor Symptoms of JHD

	10.3.2.3	 Late Onset Huntington Disease


	10.4	 Diagnosis
	10.4.1	 Huntington’s Disease Phenocopies
	10.4.2	 The Problems of Caregivers

	References




