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Fig. 1 Distribution of years after the start of tra-
cheostomy positive pressure ventilation (TPPV) to the on-
set of totally locked-in state (TLS). The vertical axes show
the number of ALS patients on TPPV. Twenty-eight pa-
tients out of 40 patients (70%) developed TLS within 5
years after the start of TPPV.
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Table 1 ALS patients who developed TLS in Tokyo Metropolitan Neurological Hospital
patient sex age of onset age of death El Escorial heredity
1 male 59 69 Clin. probable Lab. supported -
2 female 53 66 Clin. probable Lab. supported -
3 male 64 69 probable -
4 female 38 46 Clin. probable Lab. supported + (SOD1)
5 male 49 54 probable -
6 female 56 69 Clin. probable Lab. supported -
7 female 14 40 Clin. suspected +
8 male 42 alive Clin. probable Lab. supported -
9 female 61 alive Clin. probable Lab. supported -
10 male 58 alive possible + (SOD1)
11 female 65 68 probable -

El Escorial denotes the El Escorial Revised diagnostic criteria for ALS in each patients.
point mutations in the SOD1 gene, Vall18Leu and Cysl146Arg, respectively, while case 7 had no gene abnor-
malities in the SOD1 gene.

Fig. 2 Developmental patterns of complete palsy of the four motor systems [respiratory, pontine
and medullar (bulbar), limb and external ocular motor systems] in the ALS patients who showed
TLS. Case numbers are the same as those in Table 1. The length of 4 horizontal lines in each pa-
tient indicates the time length from the onset of the disease to the time points when one of 4 motor
systems was completely paralyzed. Filled circles shows the onset of TLS, and the horizontal lines
with arrows at the both ends reveal the duration of TLS. Ten patients developed TLS when they
showed total ophtalmoplegia (indicated by diagonal arrows), while case 6 developed TLS when she
showed complete palsy of pontine (bulbar) motor system (disappearance of pulling back movement
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Abstract

A nationwide survey of ALS patients on trachoestomy positive pressure ventilation (TPPYV)
who developed a totally locked-in state (TLS) in Japan

Akihiro Kawata, M.D.”, Kouichi Mizoguchi, M.D.? and Hideaki Hayashi, M.D."
YDepartment of Neurology, Tokyo Metropolitan Neurological Hospital
*Department of Neurology, Shizuoka Institute of Epilepsy and Neurological Disorders

We conducted a nationwide survey of ALS patients on tracheostomy positive pressure ventilation (TPPV)
who had developed a totally locked-in state (TLS) during the period from August to November 2006, in Japan. TLS
occurred in 89 of 709 (13%) ALS patients on TPPV. On the second investigation, 29 of 41 patients with TLS
showed complete palsy of more than two voluntary motor systems out of 4 motor systems [respiratory, pontine
and medullar (bulbar), limb and external ocular motor systems] successively during a certain six months. The con-
ventional classification of ALS based on the initial symptoms (bulbar, upper limb and lower limb type) was not
found to be useful for predicting the onset of TLS. Seventy percent the patients developed TLS within 5 years af-
ter the start of TPPV. Thirty-seven (90%) patients finally developed total ophthalmoplegia at the onset of TLS,
while one patient eventually developed complete bulbar palsy. One of 11 ALS patients with TLS, whom we expe-
rienced at Tokyo Metropolitan Neurological Hospital, also eventually showed complete palsy of the pontine (bul-
bar) motor system (inability to pull back the jaw). Due to the fact that TLS is a state of complete palsy of the volun-
tary motor systems for communication, which may occur during the course of ALS in around 15% of patients, fur-
ther clinical investigation of TLS including cognition is thus considered to be essential for improving the palliative
care of ALS patients on TPPV.

(Clin Neurol, 48: 476—480, 2008)
Key words: amyotrophic lateral sclerosis, totally locked-in state, TPPV, voluntary motor systems, paralysis of the respira-

tory muscles




