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Olfactory Impairments in Amyotrophic Lateral Sclerosis

Takahiro TAKEDA, Mutsumi IIJIMA and Shinichiro UCHIYAMA
Department of Neurology, Tokyo Women's Medical University School of Medicine

Olfactory dysfunction is occasionally observed in patients with sporadic amyotrophic lateral sclerosis (ALS).

However, its precise pathological background and relationship with dementia remain elusive. In this study, we

examined 18 patients with sporadic ALS and 18 normal control individuals using the odor stick identification test
for Japanese (OSIT-]). The mean OSIT-J score was significantly lower for ALS patients (6.2 + 2.7) than that for
normal control individuals (9.2 + 2.4; p = 0.007). The OSIT-] score was significantly correlated with Hasegawa’s de-

mentia scale-revised scores (rs =0.567; p = 0.014). Of the 3 ALS patients with a significantly lower OSIT-] score

(<4), 1 exhibited frontotemporal dementia (FTD) with severe atrophies of the temporal tip and medial temporal

regions. The other 2 patients showed mild cognitive impairments but did not manifest signs of FTD. Their me-

dial temporal regions were moderately atrophic. One of these patients died owing to aspiration pneumonia. A

postmortem examination revealed neuronal loss and gliosis and TDP-43-positive cytoplasmic inclusions in the

frontal and medial temporal regions including the anterior olfactory nucleus, piriform cortex, and amygdala.

Our results suggested that olfactory impairment could occur in ALS patients with underlying TDP-43 in-

volvement in the limbic regions, and possibly appears prior to the development of FTD.
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Table 1 Clinical profile of 18 patients with ALS and 18 normal control individuals

Age

Duration from

Clinical

(vears) Gender OSIT-J] MMSE HDSR Intial symptoms onfi%tn tgne;;atrlrlxsi;la- Diagnosis Prognosis
ALS-1 74 M 0 22 17 Atrophy of rt hand 15 ALS-D died
ALS-2 72 M 2 25 24 Weakness of rt arm 13 ALS alive
ALS-3 83 F 3 24 24 Weakness of arm 6 ALS died
ALS4 72 M 5 27 26 Weakness of arm 12 ALS alive
ALSSH 75 F 5 26 25 Dysarthria 16 ALS alive
ALS6 74 F 6 30 28 Weakness of It arm 9 ALS alive
ALS-7 67 F 6 29 29 Weakness of leg 37 ALS alive
ALS-8 80 F 7 26 29 Dysarthria 15 ALS died
ALS9 78 F 7 27 28 Weakness of 1t leg 12 ALS died
ALS-10 62 M 8 30 29 Dysphagia 35 ALS alive
ALS-11 60 F 8 24 27 Weakness of It hand 32 ALS alive
ALS-12 67 M 8 29 30 Dysarthria 5 ALS alive
ALS13 62 F 8 26 27 Dysarthria 12 ALS alive
ALS-14 82 F 8 30 30 Weakness of It arm 10 ALS alive
ALS-15 63 M 8 27 24 Weakness of rt side 8 ALS alive
ALS-16 64 M 9 29 28 Weakness of It leg 66 PLS/ALS alive
ALS-17 56 M 10 23 28 Weakness of leg 80 ALS alive
ALS-18 68 F 10 30 29 Weakness of rt leg 8 ALS alive
Mean 69.9 M8 6.6 269 26.8
SD 79 F10 2.7 26 32
ALS: amyotrophic lateral sclerosis, ALS-D: ALS with dementia,
Age  Gender OSIT] HDS-R: Hasegawa dementia scale-revised, MMSE: mini-mental state
examination, OSIT-J: odor stick identification test for Japanese.
Control-1 77 M 4
Control-2 75 M 6
gzigzij 22 x ? Dementia Scale-Revised : HDS-R) % ALS E& 46
Control5 71 F 7 WCHEAT L 72 MMSE, HDS-RW4h 3 255 (30
Contrtd 73 M T ) DT RRANED D (RE) L Ll
S SO o 3) BEESHIEMRAS, BT L B HRORE IR
Control-9 67 M 10 BH #F MRI &, fast spin echo # T2 T TR 4,500
Controk-10 69 F 10 ms, TE 100ms OGRS THiAT L7z, M, K
Control-11 75 F 10
Control-12 64 M 11 BORIEZEDO D EER ALSIIZBWTHITI T
Control-13 64 M 11 (Table 1). TwNV=Y VYEEINT T 4 VEAEERPDS
e AIEREE, HLLETEL W, AR A O REER
ontrol-15 77 M 11
Control-16 64 F 12 B, WEK, NEE, BHREICOWT Sum O 2
Control-17 67 F 12 Bl AT IRy F VUM, F) a—IN—
Control-18 70 F 12 NLS %%' ﬁﬁ )y m’ﬂﬁ TDP43 f}'ﬂﬁi (pTDP-43,
Mean 70.3 M9 9.2
sD 51 F8 94 monoclonal, TIP-PTD-MO0IL, 1 : 3,000 ; Cosmo Bio,
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wE L)
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Denmark) |2 & % SRBH#k{bs % 17 L 7-.
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A p=0.007 B C p=0.014 D
12 4 12 o 12 - 12 -
10 10 10 10 A
8 8 4 8 8 4
Maximum
OSIT-J 6 6 - 6 6 -
Upper quartile
4 44 4 4 4 .
Median
2 A 2 4 24 2 Lower quartile
0 . , 0 r » 0 - . 0 . . ) Minimum
ALS Control MMSE=25 MMSE 226 HDS-RS25 HDS-RZ26 Upperlimb  Lower limb Bulbar

Fig. 1 Odor stick identification test for Japanese (OSIT-]J} score (A). The OSIT-] scores
were significantly different between the amyotrophic lateral sclerosis (ALS) group and
normal control group (p=0.007). The OSIT-] scores of all examined patients with and
without decreasing dementia scale scores (Mini Mental State Examination [MMSE] (B),
Hasegawa's dementia scale-revised [HDS-R] (C) ). These are percentile plots (ranges as
shown for the right side of the figure) with the median (50 percentile). The OSIT-] scores
of ALS patients with low dementia scale scores (<25 on the HDS-R) are significantly dif-
ferent from those with normal scores (>26 on HDS-R; p =0.014). Median values are com-
pared with determined OSIT-] scores between upper limb onset, lower limb onset, and

bulbar onset (D).
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man’s rank correlation coefficient : rs) i 0.368, p
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A b7z (Fig 3E-H). ALS-3 12 ALS2 & [Fkk
12, ERARBIZIZHA & 272 5 SR B AL R ANEE O JE R I
ELTWZPo72% MMSE, HDSR & $1224 i &
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Fig. 2 Odor stick identification test for Japanese (OSIT-]) and dementia scale (Mini Men-
tal State Examination [MMSE] and Hasegawa's dementia scale-revised [HDS-R]) scores

are shown as dot graphs.

The OSIT-] score has a significant relationship with HDS-R score (rs =0.567; p=0.014).
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Fig. 3 Brain magnetic resonance imaging (MRI) in patients with severely decreased odor
stick identification test for Japanese (OSIT-]) scores (amyotrophic lateral sclerosis [ALS]-

1-3) and pathological findings (ALS-3).

In ALS-1 (A-D), the bilateral frontal, temporal pole (B: arrow), entorhinal, piriform cortex
(D: arrowhead), and amygdala are severely atrophic. In ALS-2 (E-H), with mild cogni-
tive decline, the temporal pole, medial temporal, and periamygdaloid regions are mildly
atrophic (H: arrowhead). In ALS-3, the medial temporal mild atrophy are shown in (I) on
MRI The frontal base to medial temporal region are mildly atrophic; this can also be
seen macroscopically (J). TDP-43-positive cytoplasmic inclusions were present in small
neurons in the piriform cortex (K), hippocampus, amygdala, anterior olfactory nucleus,

and frontotemporal cortices.
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