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Introduction

Pathological gambling (PG) is characterized by consistent and 
repetitive gambling, losing large amounts of money, unsuc-
cessful quitting attempts, attending illegal gambling sessions, 
lying, and relying on support from other people to obtain mo-
ney, with disruptive consequences on familial, occupational, 
and social functions.1 PG was defined by Kraepelin as “gam-
bling mania” a hundred years ago,2 and in current diagnostic 
systems it is classified into the category of “impulse-control 
disorders not otherwise classified”.1 The lifetime prevalence 
of PG is 1-3% in the general population and it is frequently co-
morbid with other psychiatric disorders such as affective dis-
orders (e.g., depression and hypomania), substance-use disor-
ders, attention deficit and hyperactivity disorder, and perso-
nality disorders.3,4

PG, which was associated with frontal lobe dysfunction,5 
has also been reported in disorders such as frontotemporal de-
mentia (FTD) and Parkinson’s disease (PD). The lifetime pre-
valence of PG in PD was reported as 3.4%, and 7.2% in pa-

tients on any dopamine agonist.6 Three cases of frontal va-
riant FTD with PG have been reported,7-9 but there is no case 
report of FTD-amyotrophic lateral sclerosis (ALS) with PG in 
the literature. Moreover, other disinhibition behaviors reflect-
ing prefrontal dysfunction have been reported in patients with 
ALS. For example, pathological laughing and crying are fre-
quent in ALS patients, with these symptoms being associated 
with executive dysfunction as indicated by a greater number 
of total errors in the Wisconsin Card-Sorting Test (WCST).10 
Wicks and MacPhee investigated the prevalence of PG using 
a Web-based community survey and found that 13% of PD pa-
tients (n=208) and 3% of ALS patients (n=236) were classifi-
ed as “problem gamblers.”11 However, these data are entirely 
based on subjective survey reports, and referred cases might 
not be diagnosed as “pathological gamblers.” 

ALS is not a pure motor neuron disease, since there is gr-
owing evidence that the cognitive impairments range from 
mild cognitive (especially executive) dysfunction to demen-
tia. It is suggested that ALS and FTD represent a continuum 
between motor and nonmotor cortical degeneration.12 Recent 
studies have shown that ALS patients without FTD also pres-
ent changes in behavior, personality, and cognition,12,13 and 
that these changes can appear before, after, or at the onset of 
the ALS symptoms.13 However, the exact clinical relationship 
between FTD and ALS is still unknown. 
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This paper presents a FTD-ALS case presenting with PG. 

Case Report

Clinical history
A 53-year-old male retired government employee with a hi-
ghest education level of graduation from primary school was 
admitted to the psychiatric outpatient clinic due to excessive 
gambling, personality changes (lying, selfishness, and not 
caring for family members), and large financial debts to both 
other individuals and several banks in October 2007. He had 
retired 5 years previously, since when he had spent most of his 
time betting on horse racing. He had gradually become mo-
ody, nervous, and childish, and exhibited verbally and physi-
cally aggressive behavior toward his wife. He did not care 
about his personal hygiene. He was first referred to our clinic 
in May 2007, with symptoms of irritability, anger, and wash-
ing his hands frequently. He did not report his gambling be-
haviors and he was diagnosed as “anxiety disorder, not other-
wise specified”. He initially received citalopram (40 mg/day), 
to which olanzapine (2.5 mg/day) was later added. The patient 
was concurrently admitted to the neurology outpatient clinic 
due to difficulty in walking resulting from muscle cramps and 
weakness in his legs. His neurological symptoms had been 
present for approximately 1 year. He had a nasal voice, bilat-
eral distal upper limb paresis (Grade IV), bilateral positive 
Hoffmann and Babinski reflexes, and bilaterally increased 
deep tendon reflexes (both in upper and lower limbs) in a neu-
rological examination. The electromyogram (EMG) revealed 
normal neuronal conduction, but in needle EMGs there were 
frequent fasciculations, fibrillations, and high-amplitude po-

lyphasic motor-unit potentials in the upper and lower extre-
mities (biceps, triceps, I.dorsal interosseous, abductor pollicis 
brevis, vastus medialis, tibialis anterior muscles, and bilateral) 
and the thoracic paraspinal muscles (T-5, -8, and -10 paraspi-
nals). These findings were considered compatible with the 
common motor neuron involvement. The results of blood and 
urine tests were normal, so the case was diagnosed with “clini-
cally probable-laboratory supported ALS” according to the 
El Escorial Criteria for the Diagnosis of ALS.14 

His medical history and his family history were not signifi-
cant.

Neuropsychiatric assessment
A mental status examination performed in October 2007 was 
characterized by apathy, irritability, decreased amount of spe-
ech, inappropriate affect, and psychomotor retardation. A neu-
rological examination revealed nasal voice, bilaterally decr-
eased gag reflex, increased deep tendon reflexes, bilaterally 
positive Hoffmann, palmomental, Babinski, and glabellar re-
flexes, postural instability, and a positive Romberg test. A de-
tailed neuropsychological assessment was performed using 
the Standardized Mini Mental Test, Clock Drawing Test (CDT), 
Frontal Assessment Battery (FAB), Alzheimer Disease Asse-
ssment Scale-cognitive (ADAS-COG), Trail-Making Test A 
(TMT-A) and B (TMT-B), WCST, Wechsler Adult Intelligen-
ce Test-Revised Form (WAIS-R), and Iowa Gambling Task 
(IGT).15-23 The scores in the neuropsychological tests are pre-
sented in Table 1. He had severe deficiency in frontal lobe 
functions such as judgement, decision making, planning, con-
cept formation, attention, similarities, verbal fluency (as as-
sessed on the subscales of the WAIS-R, FAB, TMT-A/B, WC-

Table 1. Neuropsychological assessment of the case

Neuropsychological test (maximum possible score) Case score Rating (cut-off or normal values)

Mini mental state examination  (30) 23 Impaired (cut-off=25)

Clock drawing task (5) 3 Impaired (cut-off=3)

Frontal assessment battery (18) 9 Impaired (17.3±0.8) 
Alzheimer Disease Assessment Scale-cognitive total score (70) 7.6 Not impaired (9.85±3.57)

Trail-making task A 105 sec Impaired (88±21.90 sec) 
Trail-making task B 160 sec Impaired (126.17±27.61 sec) 
Wisconsin card-sorting task

Number of categories
Number of perseverative errors

2
53

Impaired (<6)

Impaired (13-22)
Iowa gambling task

Percentage of advantageous decks (C&D)

Percentage of disadvantageous decks (A&B)

Net score

41%
59%
-18

Normal values not available
A negative value indicates 
Impaired decision making

Wechsler adult intelligence test-revised
Verbal  
Performance
Total

80
77
78

Borderline intellectual functioning (70-80)
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ST, IGT, and CDT), and mild deficiency in temporal lobe 
functions such as verbal recall and recognition (as assessed 
on ADAS-COG subscales). These results were indicative of 
severe dysfunction of frontal brain regions and mild dysfunc-
tion of temporal brain regions. Cranial MRI revealed fronto-
temporal atrophy with several ischemic gliotic lesions in the 
posterior periventricular and subcortical white matter. T2-
weighted coronal and horizontal MRI images of the patient 
are shown in Fig. 1.

The case was diagnosed as FTD with ALS. Citalopram and 
olanzapine were stopped during follow-up since they were 
not providing any benefit, and were replaced by paroxetine 
(30 mg/day) for PG and other disinhibition behaviors, and by 
riluzole (100 mg/day) and baclofen (30 mg/day) for ALS. His 
inappropriate affect and irritability decreased and he stopped 
gambling. However, his fasciculations (both in upper and low-
er limbs), weakness (in lower limbs), and difficulties in walk-
ing and talking worsened within 2 years. At his last visit in No-
vember 2010 he could not walk without assistance and his 
score on the ALS Functional Rating Scale24 was 29 out of 40. 

Discussion

FTD is characterized by profound character change, altered 
social conduct, and executive deficits reflecting a focal de-
generation of the frontal and temporal neocortices. According 
to the consensus criteria suggested by Neary et al.25 FTD is ch-
aracterized by insidious onset, gradual progression, early de-
cline in social interpersonal contact, early emotional blunting, 
and early loss of insight. Supportive diagnostic features in-
clude a decline in personal hygiene, mental rigidity, distracti-
bility, aspontaneity, and decreased amount of speech. The pre-
sence of apathy, inappropriate affect, changes in personality, 
and decreased amount of speech in the present case support 
the frontal/behavioral variant of FTD. Neuropsychological test 

performances also supported frontotemporal dysfunction. 
The syndrome of FTD-ALS is considered important since it 
has the potential to shed light on the pathophysiology of FTD, 
which is a highly heterogeneous disorder.12 More than half of 
ALS patients exhibit some behavioral or cognitive symp-
toms,7,8 but not all such patients meet the diagnostic criteria for 
FTD. Ten percent of ALS patients reportedly have FTD. Some 
of the patients with classical ALS develop FTD before, after, 
or at the onset of ALS, while others may present with mild 
cognitive dysfunction and behavioral changes rather than a 
fully developed dementia syndrome.26-29 

FTD-ALS patients are usually overactive and disinhibited, 
which indicates the involvement of the orbitofrontal cortex 
(OFC).26 The OFC is also associated with decision-making 
processes, emotion-related learning, and representations of re-
ward and punishment.30 OFC impairment can result in the in-
ability to choose between alternatives regardless of their im-
portance because emotional consequences are not differen-
tiable, probably due to deficits in emotional learning.30 Vari-
ous clinical symptoms, such as changes in personality, emo-
tion, and social conduct, are known to reflect disruptions in 
either the OFC or the orbitofrontal circuitry.8,30 Cavedini et al.5 
compared PG patients (n=20) and healthy controls (n=40) us-
ing the Gambling Task and other neuropsychological mea-
sures for frontal lobe dysfunction such as the WCST and Wei-
gl’s Sorting Test. They found no significant difference between 
PG patients and healthy controls in the WCST and Weigl’s So-
rting Test, but PG patients performed worse in the Gambling 
Task. These data are important since they suggest the presence 
of OFC dysfunction rather than a generalized frontal deficit in 
PG patients. In the present case, impulse control disorder pre-
senting as PG may also have been associated with the invol-
vement of the OFC. The initial symptoms of FTD also reflect 
the early involvement of OFC. Socially inappropriate behav-
iors such as abnormal sexuality, offensive speech, theft, and 

Fig. 1. T2-weighted horizontal and cor-
onal MRI images of the patient revealed 
frontotemporal atrophy with several 
ischemic gliotic lesions in the posterior 
periventricular and subcortical white 
matter.
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public urination or masturbation are common in FTD. 
There are three similar cases of FTD presenting with PG in 

the literature.7-9 The first case was a 49-year-old male patient 
with disinhibited, overactive subtype of FTD whose initial 
symptom was PG.7 Nakaaki et al.8 reported a similar patient 
whose cognitive functions were fully preserved, except deci-
sion making as assessed by the IGT. The third case was re-
ported by Manes et al.9 who also highlighted selective impa-
irment in the IGT in a female FTD patient presenting with PG. 
The present case is the first of FTD-ALS presenting with PG.

Frontotemporal dysfunction, which presented as PG in the 
present case, may be a characteristic feature of FTD-ALS sy-
ndrome.8 It is suggested that some cases of classical ALS have 
preclinical FTD, such that the early emotional changes and 
behavioral signs are obscured by or difficult to disentangle 
from the physical sequelae of classical ALS. In other patients 
the spread and progression of pathological changes may be 
conjectured to be sufficient to give rise to deficits on tests of 
executive function.26 The executive functions were also impa-
ired in the present case, but the IGT-which specifically mea-
sures decision making-seems to be a more sensitive tool for 
assessing orbitofrontal involvement in such patients.

PG and other behavioral disturbances in the present case re-
sponded to paroxetine, which is consistent with previous find-
ings in FTD patients.31,32 Anneser et al.33 reported inappropri-
ate sexual behavior in a FTD-ALS patient who was success-
fully treated with sertraline.

This case report underlines that PG, which is classified as an 
impulse control disorder in current psychiatric diagnostic sys-
tems, can also be seen in patients with neurological disorders 
involving the OFC. Therefore, neurological and neuropsycho-
logical assessments should be considered especially in late-
onset PG patients with other behavioral and cognitive symp-
toms. Furthermore, a differential diagnosis is important in 
such patients, since PG itself does not diminish the legal re-
sponsibility for debt,34 whereas a comorbid FTD does.
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