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Abstract: Frontotemporal dementia (FTD) is associated with a broad spectrum of clinical characteristics. The objec-
tive of this study was to analyze the prevalence of unexplained somatic complaints in neuropathologically verified
FTD. We also examined whether the somatic presentations correlated with protein pathology or regional brain pa-
thology and if the patients with these somatic features showed more depressive traits. Ninety-seven consecutively
neuropathologically verified FTLD patients were selected. All 97 patients were part of a longitudinal study of FTD and
all medical records were systematically reviewed. The somatic complaints focused on were headache, musculoskel-
etal, gastro/urogenital and abnormal pain response. Symptoms of somatic character (either somatic complaints
and/or abnormal pain response) were found in 40.2%. These patients did not differ from the total group with regard
to gender, age at onset or duration. Six patients showed exaggerated reactions to sensory stimuli, whereas three pa-
tients showed reduced response to pain. Depressive traits were present in 38% and did not correlate with somatic
complaints. Suicidal behavior was present in 17 patients, in 10 of these suicidal behavior was concurrent with so-
matic complaints. No clear correlation between somatic complaints and brain protein pathology, regional pathology
or asymmetric hemispherical atrophy was found. Our results show that many FTD patients suffer from unexplained
somatic complaints before and/or during dementia where no clear correlation can be found with protein pathology
or regional degeneration. Somatic complaints are not covered by current diagnostic criteria for FTD, but need to
be considered in diagnostics and care. The need for prospective studies with neuropathological follow up must be
stressed as these phenomena remain unexplained, misinterpreted, bizarre and, in many cases, excruciating.

Keywords: Frontotemporal dementia, somatic complaints, pain, sensory disturbances, neuropathology, depressive
mood, suicidal behavior

Introduction tions of 3 cases with Pick’s disease where
somatic complaints and generalised hyperalge-
sia were prominent clinical symptoms.
According to the author, this is similar to the
consequences of thalamic vascular lesions [7].
Thirty years ago Gustafson made similar obser-
vations in FTD cases and discussed the possi-
ble neuroanatomical background of these
symptoms. These observations suggest that
damage to the frontal lobe structures involved
in the modulation and suppression of emotion-
al reactions to sensory stimuli are a more plau-
sible neuropathological correlate than thalamic

Frontotemporal dementia (FTD) patients exhibit
a wide range of neuropsychiatric symptoms
and signs emerging from the gradual degenera-
tion of predominantly the frontal and temporal
lobes as well as the affection of specific neuro-
nal networks. Major brain structures seen to
show early changes in FTD partially overlap
with brain areas known to be involved in pain
pathways. Therefore, an affected perception of
emotion and pain could theoretically be sus-
pected and has also been described [1-6].

Knowledge that a substantial subset of FTD
patients exhibit excessive somatic complaints
or an abnormal reaction to sensory stimuli is
far from new. More than half a century ago
Robertson published detailed clinical descrip-

lesions [8]. Subsequently, some further studies
have reported somatic complaints including
bizarre hypochondriasis as a common present-
ing or prominent feature in patients with FTD
[9-11]. Furthermore, a changed response to
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sensory stimuli, including both hyperalgesia
and hypoalgesia, has been reported and it has
been suggested that this is associated with dif-
ferent subtypes of FTD [9, 10, 12]. It has been
postulated that FTD is characterised by a loss
of awareness of pain and that the patients do
not show appropriate response to painful stim-
uli [5, 9] since motivational-affective compo-
nents of pain decrease [4]. In FTD there is an
affection of frontomedian structures that are
relatively spared in normal aging. The anterior
cingulate cortex (ACC), a structure that often
shows early changes in FTD, is also known to
be related to the perception of pain and emo-
tions [5, 13].

However, in contrast with other aspects of the
clinical expression of FTD, the issue of somatic
complaints and pain has not been thoroughly
explored. It is well-documented that there is a
co-morbidity between somatic complaints and
depression in the general population [14], but
this has not been studied in FTD.

The heterogeneous clinical and neuropatholog-
ical features of FTD make it a complex disease
to study. With our present knowledge and cur-
rent biomarkers, the underlying neuropatho-
logical subtype can only occasionally be pre-
dicted during life. The term FTD is used for the
clinical entities behavioural variant FTD (bvFTD)
and the progressive aphasias; semantic de-
mentia (SD) and progressive non-fluent apha-
sia (PNFA) whereas the term frontotemporal
lobar degeneration (FTLD) is used to describe
the typical underlying pathology of FTD [15-17].
FTLD is further subdivided based on protein
pathology. Tau-positive pathology includes the
classical Pick’s disease and FTLD with tau-pos-
itive inclusions as well as progressive supranu-
clear palsy (PSP) and corticobasal degenera-
tion (CBD). The protein TDP-43, first found in
ubiquitin-positive inclusions of tau-negative
FTLD in 2006 [18], is now recognised as the
second main pathological protein associated
with FTD. Based on the distribution and mor-
phology of TDP-43 inclusions, the TDP cases
can be further subtyped as type A to D [19]. A
minority of FTD cases that are both tau-nega-
tive and TDP-negative exhibit FUS-positive
pathology instead. In the remaining few cases
no inclusions or specific protein pathology can
be detected [20].

In spite of relatively clearcut morphological
subtypes, there is no conclusive explanation for
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the underlying neuropathological basis of so-
matic complaints, generalised pain and hypo-
or hyperalgesia in FTD.

We hypothesised that symptoms of somatic
character with focus on pain may differ between
subgroups with different protein pathology
and/or regional neuropathology.

The study aimed to explore to what extent
somatic complaints were present in FTD and
whether the somatic presentations correlated
with brain protein subclassification or brain
pathology. Furthermore we carried out analy-
ses to establish whether the patients with
extensive somatic complaints showed more
depressive traits.

Material and methods
Study population

We included cases with a neuropathological
diagnosis within the FTLD complex from the
brain bank at the Department of Pathology,
Lund University. The study covers cases with a
post-mortem examination performed between
1969 and 2013. All patients were earlier
referred to and followed at the Memory Clinic
(previous Psychogeriatric Department) in Lund.
The majority of patients were included in one of
two longitudinal prospective clinical studies
(Lund Longitudinal Dementia Study [21] or
Lund Prospective Frontotemporal Dementia
Study) that included systematical clinical exam-
inations including case history, physical exami-
nation, brain imaging and blood sampling dur-
ing life. Only cases that fulfilled the clinical cri-
teria for dementia were included, but a clinical
FTD diagnosis was not a prerequisite for inclu-
sion. All cases were neuropathologically diag-
nosed as FTLD. However, minor vascular
lesions or minimal Alzheimer encephalopathy
did not constitute exclusion criteria. Ninety-
seven cases that fulfilled the inclusion criteria
were identified. This study was approved by the
Regional Ethical Board in Lund, no. 2014/286.

Data collection

The medical records for all patients (also includ-
ing relevant clinical records from other hospi-
tals and general practitioners) were systemati-
cally reviewed by two experienced MDs, first by
each observer individually and then discussed
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Table 1. Demographic variables in FTD patients with and with- ~ lability was not regarded as ade-

out somatic complaints and/or abnormal pain response

quate evidence of depressive symp-

Total group

Somatic complaints/ No somatic

toms. The occurrence of suicidal
behaviour, noted as present or not

n=97 changed pain complaints
response n=39 n=58 present, was assessgd separately.
Age at onset* 58 (30-84) 56 (30-84) 60 (30-84) iTnh'SS:’JViiisdgleIr:S Etsseg‘sgdzprgsnss'
Gender F/M 51/46 17/22 34/24 g _thoughts, suicidal plans
or attempting or committing suici-

Disease duration* 8 (1-28) 8 (1-28) 7.5 (2-27)

*Median (min-max).

at a consensus meeting. The observers were
blinded to all neuropathological findings when
the clinical evaluations were made. Demo-
graphic data included gender, age at onset and
disease duration. Age at onset was defined as
the first time symptoms attributable to the dis-
ease were noted by relatives or by the patient.

We extracted information on clinical character-
istics with special care devoted to somatic
complaints, with emphasis on pain, both prior
to dementia onset and during the course of
dementia. An abnormal response to pain during
the course was also noted. The symptoms were
grouped into 4 major categories: (1) head, (2)
gastrointestinal and/or urogenital, (3) musculo-
skeletal and (4) other. Somatic complaints were
defined as repeated complaints of pain or dis-
comfort that were subjective in nature, exces-
sive and persistent over time and/or remained
undiagnosed despite extensive investigations.
Minor complaints, such as occasional head-
aches, were not considered to be sufficient in
order to be regarded as positive in this item.

Descriptions of abnormal pain response during
the course of dementia, with focus on indica-
tions of decreased (hypoalgesia) or increased
(hyperalgesia) response to tactile sensory stim-
uli were noted. Possible information sources
were either the patient-based information,
caregiver history or the doctors’ reports noted
in the patients’ clinical records.

Depressive traits during dementia disease
were recognised and evaluated. Special note
was taken of the expression of sadness, worth-
lessness and hopelessness. In order to be
defined as having depressive traits there had to
be a medical evaluation concluding that the
patient suffered from depressive symptoms.
Apathy/inertia (part of the FTD criteria) or mood
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de.

Brain pathology

All cases had, prior to this study, been neuro-
pathologically examined according to stan-
dardised clinical methods at the Department of
Pathology. The procedure that includes whole
brain assessment with entire bi-hemispheric
coronal sections covering all major areas has
been described in detail in a previous publica-
tion [22]. All clinical neuropathological assess-
ments were carried out by one of two experi-
enced neuropathologists.

All older cases were re-evaluated according to
modern diagnostic methods. Complementary
immunohistochemical stainings with tau, pTDP-
43 and, in selected cases, ubiquitin and FUS
were carried out in order to reach a pathologi-
cal subclassification.

The diagnoses and regional atrophy patterns
were reached based on a combination of the
original clinical-neuropathological report, of
new assessment from existing hematoxylin-
eosin stainings and of complementary immuno-
histochemical stainings. The overall severity of
degeneration was assessed as mild, moderate
or severe according to the same definitions as
described in detail previously [23]. Regional
pathology was assessed and noted as predom-
inantly frontal, temporal or equally frontal and
temporal (frontotemporal) as well as predomi-
nantly left, right or symmetrical degeneration. If
parietal pathology was present this was noted.
Pathology was noted as present or not present
in the cerebellum, thalamus, hippocampus,
basal ganglia (defined as the caudate nucleus
and the lentiform nucleus), substantia nigra,
ACC, frontoinsula and the amygdala.

Protein pathology was assessed and all cases
were subdiagnosed in the following diagnostic
entities: Tau-positive (Pick, FTLD-tau, CBD or
PSP), tau-negative (TDP-43 type A-D, FUS or
FTLD with no identified protein pathology
(FTLD-nipp).

Am J Neurodegener Dis 2014;3(2):84-92
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Table 2. Somatic complaints and pathology in FTD (n=39)

Case Gender Age Duration Headache Gastr/uro Musc/skel Other Ab‘n Predom Asymmetry Diagnosis
set pain pathol
1 M 59 9 + F Pick
2 M 47 17 bd d F Pick
3 M 45 17 bd d + F Pick
4 M 59 12 bd bd F Pick
5 F 84 2 d FT L>R tau
6 F 58 4 d T R>L tau
7 M 51 4 bd d b F tau
8 F 54 12 bd FT tau
9 M 63 6 d d d F R>L tau
10 F 56 17 bd bd F tau
11 M 70 9 d F L>R tau
12 F 63 6 bd d d FT CBD
13 F 65 12 b d + F CBD
14 M 70 5 bd FT L>R CBD
15 F 53 28 bd T PSP*
16 M 48 3 bd F L>R TDP A
17 F 52 3 d F TDP A
18 F 50 5 d d F TDP B
19 F 58 5 d bd** F TDP B
20 M 52 7 + F TDP B
21 M 68 14 + T TDP B
22 M 70 15 b bd d + T TDP B
23 F 52 18 d d FT R>L TDP B
24 M 46 17 d F TDP B
25 M 43 17 bd b bd F TDP B
26 M 46 6 d F L>R TDP B
27 M 51 16 d bd FT TDP B
28 F 75 10 + T L>R TDPC
29 M 61 6 d T L>R TDPC
30 F 56 15 d bd T L>R TDP C***
31 M 72 F R>L TDP D
32 F 35 b F FUS
33 M 30 8 bd FT FUS
34 M 54 10 d d + T 0
35 F 69 1 bd FT 0
36 F 49 26 bd bd F L>R 0
37 M 75 d + F 0
38 F 69 2 d F 0
39 M 51 10 bd T R>L 0

Gastr/uro=gastrointestinal/urogenital, Musc/skel=musculoskeletal, Abn pain=abnormal pain response, Predom pathol=predominant pathology, F=frontal, T=temporal,
FT=frontotemporal, b=before, d=during, bd=before and during. +=hyperalgesia, -=hypoalgesia. 0=FTLD with no identified protein pathology (FTLD-nipp). *This patient
also had TDP-43 inclusions, **History of whiplash injury, ***FUS-positive inclusions were found in addition to the predominant TDP-43 pathology.

Statistical analysis

The demographic data were described by num-
ber with percent or median with min/max val-
ues. Either the Fisher’s exact test or the Mann-
Whitney U-test was used to assess possible
differences between groups. Exact calculations
were performed. P-values below 0.05 were
considered statistically significant. All statisti-
cal tests were two-sided. The statistical analy-
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ses were performed in SPSS Statistics 22 for
Mac (IBM Corporation, Somers, NY, USA).

Results
Patient characteristics
Basic demographics for the total group of 97

patients is shown in Table 1 (51 females and
46 males). The median age at onset was 58
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Table 3. Protein pathology in FTD (n=97)

Tau-positive n=30 (30.9%) No of cases
Pick 9 (9.3%)
FTLD-tau 12 (12.4%)
CBD 8 (8.2%)
PSP 1 (1.0%)
Tau-negative n=67 (69.1%)
TDP-43

type A 8 (8.2%)*
type B 38(39.2%)
typeC 5 (5.2%)**
type D 1 (1.0%)
FUS 5 (5.2%)
FTLD-nipp 10 (10.3%)

FTLD-nipp=FTLD with no identified protein pathology, *In-
cluding three cases with type A/B pathology, **Includ-
ing one case that also exhibited FUS positive inclusions.

(range 30-84) years and median duration was
8 (1-28) years. There was no difference in gen-
der. Age at onset was 50-70 years in the major-
ity of patients (70.1%). Sixty eight per cent of
the patients presented younger than 65 years
and only 6.2% were older than 70 years at
symptom onset.

Somatic complaints

Symptoms of somatic character (either specific
somatic complaints and/or abnormal pain
response) were found in 39 patients (40.2%).
These patients did not differ significantly from
the total group with regard to gender, age at
onset or duration (Table 1).

The 39 individuals with somatic complaints
and/or abnormal pain response are presented
in Table 2.

Headache was seen in 25 patients (25.8%),
either prior to and during (14 cases) or only dur-
ing dementia disease (11 cases). Gastro-
intestinal/urogenital complaints were found in
12 (12.4%) and musculoskeletal pains in 14
patients (14.4%). Other complaints were seen
in 5 cases and included one case with vague
migrating pain, two cases with otorhinolaryn-
geal problems, one case with palpitations/
chest pain and one with pruritus. The somatic
complaints were all related to pain, except for
the last case where the complaints consisted
of severe pruritus that led to an excessive use
of antihistamins. Seventeen patients (17.5%)
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reported pain from more than one of the cate-
gories, e.g. both headache and gastrointestinal
pain. When present during the course of
dementia the somatic complaints were exclu-
sively seen during the first half of the course of
the disease.

In addition to the patients listed in Table 2, one
patient suffered from migraine headaches for
many years before dementia onset, but only
until menopause about 10 years before demen-
tia onset. Another patient was subjected to
extensive medical evaluations, including explor-
ative abdominal surgery, due to diffuse abdomi-
nal pain for which no explanation could be
found, but this was about 10-15 years prior to
dementia onset. In all other cases with somatic
complaints prior to dementia the symptoms
persisted until dementia onset.

Hyperalgesia was noted in six cases and hypo-
algesia in three cases. In three cases the hyper-
algesia was especially severe, for example
making it impossible for the patients to have
their nails or haircut. In one case the patient
was described as having fallen to the floor in
severe pain after a friendly touch on the shoul-
der. Among the cases with hypoalgesia, it was
noted that two patients chewed on shards of
glass without seeming to feel any pain or
discomfort.

Depressive traits were present in 37 (38.1%)
cases and did not correlate with somatic com-
plaints. Suicidal behaviour was present in 17
cases (17.5%) and in 10 of these; suicidal
behaviour was concurrent with symptoms of a
somatic character. Thus 25.6% of the patients
with somatic complaints showed suicidal
behaviour compared to 12.1% of the patients
without somatic complaints, the difference
however, not reaching statistical significance
(p=0.1). In 9 patients, suicidal behaviour was
seen without any signs of depressive traits.

Hypochondriasis was noted in 16 out of the
total 97 patients. Fourteen of these 16 patients
also displayed somatic complaints.

Brain pathology
The total material (97 cases) consisted of 30
(30.9%) tau-positive and 67 (69.1%) tau-nega-

tive cases (Table 3). Among the tau-positive
cases 9 were diagnosed with Pick’s disease, 8
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cases with CBD and one with PSP. The remain-
ing tau-positive cases (n=12) had non-specific
tau-positive pathology, FTLD-tau.

Among the tau-negative cases, 52 showed
TDP-43 positive pathology (TDP-43 type A n=8,
B n=38, C n=5, D n=1), 5 cases showed FUS-
positive pathology and 10 cases could not be
classified as either tau, TDP-43 or FUS positive
(FTLD-nipp).

Headache was the most commonly reported
type of somatic complaint, seen equally (no sig-
nificant difference) in tau-positive (=10, 33.3%
of the tau-positive cases) and tau-negative
cases (n=15, 22.3% of the tau-negative cases).
The 12 patients with persistent pain from gas-
trointestinal or urogenital regions were found to
be equally tau-positive (n=6) and tau-negative
(n=6). Musculoskeletal pains were seen in 14
patients, equally common in tau-positive (n=7)
and tau-negative cases (n=7). Other complaints
were found in both tau-positive and tau-nega-
tive cases.

Hyperalgesia was found in both tau-positive
(Pick n=2, CBD n=1) and tau-negative cases
(TDP-43 type B n=3, type C n=1, FTLD-nipp
n=2), whereas hypoalgesia was only found in
TDP-43 cases (type B, C and D).

No obvious correlations were observed be-
tween somatic complaints and frontal/tempo-
ral pathology or asymmetric hemispherical
atrophy. Nor were there any correlations be-
tween somatic complaints and regional degen-
eration including the cerebellum, thalamus,
hippocampus, basal ganglia, ACC, frontoinsula
and amygdala.

Discussion

In this study we analysed the prevalence of spe-
cific somatic complaints and pain in patients
with FTD. Although these symptoms have been
acknowledged earlier, not many studies have
addressed the issue in neuropathologically ver-
ified cases [7-9, 11, 24]. Somatic complaints
are not covered by the current diagnostic crite-
ria for FTD [15, 25]. Recognising these symp-
toms and their association to FTD may be of
diagnostic importance and have implications
for treatment and care.

Somatic complaints were common in our mate-
rial, present in about 1/3 of the cases. We did
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not find any correlation with gender, age at
onset or duration. There was no clear correla-
tion between somatic complaints and protein
pathology. This finding may not be surprising as
the neurodegenerative pathology in FTD varies,
even within the same pathological subgroup.

Pain processing and its relation to neuropathol-
ogy is an intriguing and a complex issue. Many
cerebral structures are involved in the expres-
sion and modulation of pain. Among the areas
that have recently been discussed as specifi-
cally involved in the pain processes, including
analgesia and hyperalgesia, is the amygdala
complex [26]. No associations between pain
and possible affected brain areas were found.
However, the fact that our assessment of
regional degeneration was too blunt to reveal
any associations between pain and brain
pathology cannot be ruled out.

The rather high prevalence of prominent and
unexplained somatic complaints in FTD may
have a neurobiological underpinning and may
be associated with the disruption of pain net-
works. It is a recognised fact that pain circuits
are closely related to pathways that regulate
mood and cognition [1, 5, 13]. With regard to
the complexity of the brain’s pain circuits as
well as to the combined physical, cognitive and
emotional aspects of pain experience it may
not be surprising that no obvious clinicopatho-
logical association was found in this study.

Interestingly, Chan et al found a marked somat-
ic element in the clinical presentation in 35% of
a clinical FTD cohort with predominantly right
temporal lobe atrophy [12]. These findings are
similar to our results in a general FTLD popula-
tion. In our material we could not find any sup-
port that persistent pain without clear underly-
ing disease is more common in temporal or
predominantly right-sided variants of FTD.

An increased response to tactile stimuli was
seen in six cases, which makes it seem less fre-
quent in our material than in a study from
Bathgate et al [9]. While this feature may be
underreported in our study, it was often clini-
cally prominent in the cases where it was
reported. It has previously been suggested that
an overreaction to sensory stimuli (or hyperal-
gesia) is associated with the clinical syndrome
SD, whereas a reduced reactivity (or hypoalge-
sia) iscommonly seen in bvFTD [27]. The under-
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lying protein pathology of the clinical syndrome
SD is most often TDP type C [28]. However, in
our material we found hyperalgesia in all neuro-
pathological subtypes. In our cases with TDP
type C pathology we found both hypo- and
hyperalgesia.

It is well documented that there is a comorbidi-
ty between somatic complaints and depression
in the general population [14]. Interestingly our
study did not indicate that FTD patients with
somatic complaints or pain exhibited more pro-
nounced depressive traits than those without,
although depressive traits and/or suicidal
behaviour were seen in 46 (47%) of the 97
patients.

Only a few studies have focused on the associ-
ation between suicidal behaviour and FTD,
although this issue has recently been
addressed [29, 30]. In our study of 97 patients,
17.5% expressed suicidal ideations or behav-
iour. Although suicidal behaviour was more
common in the group with somatic complaints,
it did not reach significant levels. Somatic com-
plaints can be considered a risk factor for sui-
cidal behaviour in FTD, although other features
such as disinhibition, impulsiveness, depres-
sion and social aspects might also play an
important role.

We have no reason to believe that the exten-
sive somatic complaints often observed in our
patients could mainly be attributed to hypo-
chondriasis. However, as hypochondriasis was
noted in some patients we cannot rule out the
fact that the two syndromes may partially
overlap.

In a previous study we found that somatic com-
plaints without any obvious medical explana-
tion were highly prevalent in a family with FTD
and the C9orf72 expansion [31]. Possible
explanations for the altered states of bodily
awareness and somatisation in FTD patients
with this specific genetic background have
been dealt with in a recent study [32].

In our study the somatic complaints were most-
ly observed in the early stages of dementia.
This may be related to the gradual deterioration
of expressive language, often reaching the
state of mutism. As early as in the 1950’s
Robertson reported that both somatic com-
plaints and hyperalgesia could no longer be
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observed as the disease progressed. She con-
cluded that it could not be determined whether
this was the result of impaired communicative
skills or a loss of ability to interpret the symp-
toms [7].

The strengths and limitations of this study need
to be discussed. One major strength is that all
patients were neuropathologically verified as
FTLD. Furthermore, all patients had solid clini-
cal records and all cases had clinical follow-
ups. A limitation of this study, or any other retro-
spective study, is the possibility that symptoms
were present but had not been verified, or that
symptoms were not checked for or recognised.
This might have resulted in underreporting and
thereby underestimating the prevalence.

Findings from our longitudinal study show that
many FTD patients display symptoms of a
somatic character which cannot be attributed
to any medical cause. The neuropathological
data do not explain or resolve this issue.
However, it is an important clinical issue that
has to be recognised in order to optimize diag-
nostics and care. There is a need for prospec-
tive, longitudinally designed studies that also
focus on symptoms not included in current cri-
teria and with neuropathological follow up.

Acknowledgements

The authors would like to thank Annette
Persson, Arne Brun and Karin Nilsson for their
contribution to the project and Helene Jaco-
bsson for statistical support. This study was
supported by the Council of Region Skane,
Demensfonden, the Sjébring Foundation and
the Trolle-Wachtmeister Foundation.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Maria Landqvist
Waldo, Section of Geriatric Psychiatry, Department
of Clinical Sciences, Lund University, Klinikgatan 22,
Lund SE-221 85, Sweden. E-mail: maria.landqvist@
med.lu.se

References
[1] Rolls ET. The orbitofrontal cortex and reward.
Cereb Cortex 2000; 10: 284-294.

[2] Rainville P, Duncan GH, Price DD, Carrier B and
Bushnell MC. Pain affect encoded in human

Am J Neurodegener Dis 2014;3(2):84-92


mailto:maria.landqvist@med.lu.se
mailto:maria.landqvist@med.lu.se

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

(14]

[15]

91

Somatic complaints in FTD

anterior cingulate but not somatosensory cor-
tex. Science 1997; 277: 968-971.

Rosen HJ, Gorno-Tempini ML, Goldman WP,
Perry RJ, Schuff N, Weiner M, Feiwell R, Kramer
JH and Miller BL. Patterns of brain atrophy in
frontotemporal dementia and semantic de-
mentia. Neurology 2002; 58: 198-208.
Scherder EJ, Sergeant JA and Swaab DF. Pain
processing in dementia and its relation to neu-
ropathology. Lancet Neurol 2003; 2: 677-686.
Schroeter ML, Raczka K, Neumann J and von
Cramon DY. Neural networks in frontotemporal
dementia—-a meta-analysis. Neurobiol Aging
2008; 29: 418-426.

Seeley WW, Crawford R, Rascovsky K, Kramer
JH, Weiner M, Miller BL and Gorno-Tempini ML.
Frontal paralimbic network atrophy in very mild
behavioral variant frontotemporal dementia.
Arch Neurol 2008; 65: 249-255.

Robertson EE, Le Roux A and Brown JH. The
clinical differentiation of Pick’s disease. J Ment
Sci 1958; 104: 1000-1024.

Gustafson L. Frontal lobe degeneration of non-
Alzheimer type. Il. Clinical picture and differen-
tial diagnosis. Arch Gerontol Geriatr 1987; 6:
209-223.

Bathgate D, Snowden JS, Varma A, Blackshaw
A and Neary D. Behaviour in frontotemporal
dementia, Alzheimer’s disease and vascular
dementia. Acta Neurol Scand 2001; 103: 367-
378.

Snowden JS, Bathgate D, Varma A, Blackshaw
A, Gibbons ZC and Neary D. Distinct behav-
ioural profiles in frontotemporal dementia and
semantic dementia. J Neurol Neurosurg
Psychiatry 2001; 70: 323-332.

Pijnenburg YA, Gillissen F, Jonker C and
Scheltens P. Initial complaints in frontotempo-
ral lobar degeneration. Dement Geriatr Cogn
Disord 2004; 17: 302-306.

Chan D, Anderson V, Pijnenburg Y, Whitwell J,
Barnes J, Scahill R, Stevens JM, Barkhof F,
Scheltens P, Rossor MN and Fox NC. The clini-
cal profile of right temporal lobe atrophy. Brain
2009; 132: 1287-1298.

Vogt BA. Pain and emotion interactions in sub-
regions of the cingulate gyrus. Nat Rev
Neurosci 2005; 6: 533-544.

Simon GE, VonKorff M, Piccinelli M, Fullerton C
and Ormel J. An international study of the rela-
tion between somatic symptoms and depres-
sion. N Engl J Med 1999; 341: 1329-1335.
Neary D, Snowden JS, Gustafson L, Passant U,
Stuss D, Black S, Freedman M, Kertesz A,
Robert PH, Albert M, Boone K, Miller BL,
Cummings J and Benson DF. Frontotemporal
lobar degeneration: a consensus on clinical di-
agnostic criteria. Neurology 1998; 51: 1546-
1554,

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Cairns NJ, Bigio EH, Mackenzie IR, Neumann
M, Lee VM, Hatanpaa KJ, White CL 3rd,
Schneider JA, Grinberg LT, Halliday G,
Duyckaerts C, Lowe JS, Holm IE, Tolnay M,
Okamoto K, Yokoo H, Murayama S, Woulfe J,
Munoz DG, Dickson DW, Ince PG, Trojanowski
JQ, Mann DM and Consortium for Fron-
totemporal Lobar D. Neuropathologic diagnos-
tic and nosologic criteria for frontotemporal lo-
bar degeneration: consensus of the Con-
sortium for Frontotemporal Lobar Dege-
neration. Acta Neuropathol 2007; 114: 5-22.
Clinical and neuropathological criteria for fron-
totemporal dementia. The Lund and Manch-
ester Groups. J Neurol Neurosurg Psychiatry
1994; 57: 416-418.

Neumann M, Sampathu DM, Kwong LK, Truax
AC, Micsenyi MC, Chou TT, Bruce J, Schuck T,
Grossman M, Clark CM, McCluskey LF, Miller
BL, Masliah E, Mackenzie IR, Feldman H,
Feiden W, Kretzschmar HA, Trojanowski JQ and
Lee VM. Ubiquitinated TDP-43 in frontotempo-
ral lobar degeneration and amyotrophic lateral
sclerosis. Science 2006; 314: 130-133.
Mackenzie IR, Neumann M, Baborie A,
Sampathu DM, Du Plessis D, Jaros E, Perry RH,
Trojanowski JQ, Mann DM and Lee VM. A har-
monized classification system for FTLD-TDP
pathology. Acta neuropathologica 2011; 122:
111-113.

Bigio EH. Making the diagnosis of frontotempo-
ral lobar degeneration. Arch Pathol Lab Med
2013; 137: 314-325.

Brun AGL. The longitudinal dementia study: A
25-year perspective on neuropathology, differ-
ential diagnosis and treatment. In: Corain BIK,
Nicolini M, Winblad B, Wisniewski H, Zatta P,
editors. Alzheimer’'s Disease Advances in
Clinical and Basic Research. New York: John
Wiley and Sons Ltd; 1993. pp. 3-18.
Brunnstrom H and Englund E. Clinicopath-
ological concordance in dementia diagnostics.
Am J Geriatr Psychiatry 2009; 17: 664-670.
Landqvist Waldo M, Frizell Santillo A, Passant
U, Zetterberg H, Rosengren L, Nilsson C and
Englund E. Cerebrospinal fluid neurofilament
light chain protein levels in subtypes of fronto-
temporal dementia. BMC Neurology 2013; 13:
54,

Snowden JS, Rollinson S, Thompson JC, Harris
JM, Stopford CL, Richardson AM, Jones M,
Gerhard A, Davidson YS, Robinson A, Gibbons
L, Hu Q, DuPlessis D, Neary D, Mann DM and
Pickering-Brown SM. Distinct clinical and path-
ological characteristics of frontotemporal de-
mentia associated with COORF72 mutations.
Brain 2012; 135: 693-708.

Rascovsky K, Hodges JR, Knopman D, Mendez
MF, Kramer JH, Neuhaus J, van Swieten JC,

Am J Neurodegener Dis 2014;3(2):84-92



[26]

[27]

[28]

92

Somatic complaints in FTD

Seelaar H, Dopper EG, Onyike CU, Hillis AE,
Josephs KA, Boeve BF, Kertesz A, Seeley WW,
Rankin KP, Johnson JK, Gorno-Tempini ML,
Rosen H, Prioleau-Latham CE, Lee A, Kipps
CM, Lillo P, Piguet O, Rohrer JD, Rossor MN,
Warren JD, Fox NC, Galasko D, Salmon DP,
Black SE, Mesulam M, Weintraub S, Dickerson
BC, Diehl-Schmid J, Pasquier F, Deramecourt
V, Lebert F, Pijnenburg Y, Chow TW, Manes F,
Grafman J, Cappa SF, Freedman M, Grossman
M and Miller BL. Sensitivity of revised diagnos-
tic criteria for the behavioural variant of fronto-
temporal dementia. Brain 2011; 134: 2456-
2477.

Veinante P, Yalcin | and Barrot M. The amygda-
la between sensation and affect: a role in pain.
Journal of Molecular Psychiatry 2013; 1: 9.
Neary D, Snowden J and Mann D. Fronto-
temporal dementia. Lancet Neurol 2005; 4:
771-780.

Rohrer JD, Lashley T, Schott JM, Warren JE,
Mead S, Isaacs AM, Beck J, Hardy J, de Silva R,
Warrington E, Troakes C, Al-Sarraj S, King A,
Borroni B, Clarkson MJ, Ourselin S, Holton JL,
Fox NC, Revesz T, Rossor MN and Warren JD.
Clinical and neuroanatomical signatures of tis-
sue pathology in frontotemporal lobar degen-
eration. Brain 2011; 134: 2565-2581.

[29]

(30]

(31]

[32]

Sabodash V, Mendez MF, Fong S and Hsiao JJ.
Suicidal behavior in dementia: a special risk in
semantic dementia. Am J Alzheimers Dis Other
Demen 2013; 28: 592-599.

Fonseca L, Duarte J, Machado A, Sotiropoulos
I, Lima C and Sousa N. Suicidal behaviour in
frontotemporal dementia patients-a retro-
spective study. Int J Geriatr Psychiatry 2014;
29:217-218.

Landqvist Waldo M, Gustafson L, Nilsson K,
Traynor BJ, Renton AE, Englund E and Passant
U. Frontotemporal dementia with a COORF72
expansion in a Swedish family: clinical and
neuropathological characteristics. Am J Neuro-
degener Dis 2013; 2: 276-286.

Downey LE, Fletcher PD, Golden HL, Mahoney
CJ, Agustus JL, Schott JM, Rohrer JD, Beck J,
Mead S, Rossor MN, Crutch SJ and Warren JD.
Altered body schema processing in frontotem-
poral dementia with C9ORF72 mutations. J
Neurol Neurosurg Psychiatry 2014; 85: 1016-
23.

Am J Neurodegener Dis 2014;3(2):84-92



