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Abstract. Light reflex and oculogyration analysing system is proposed in order 
to diagnose the Alzheimer type dementia (DAT) objectively. 19 patients are 
studied, which shows that the maximum miosis ratio and miosis velocity are 
sensitive parameters to evaluate the severity of dementia and the changing time 
of internal and external rectus eye muscles is the effective index for screening 
of the dementia. The threshold of the changing time over 0.35 second can dis-
criminate DAT clearly from the normal. Biofeedback trainings of the demented 
are executed by the objective diagnosing method, which shows improvement in 
MMSE, ADL score and the eye reflex parameters. The proposed method may 
become a safe non-pharmacological treatment of the dementia. 

Keywords: Alzheimer type dementia, physiological diagnosis, light reflex, eye 
pursuit, and rehabilitation. 

1 Introduction 

The number of Alzheimer dementia patients (AD) is supposed to become almost 5 
million in Japan by 2030. As the aetiology is unknown, the early diagnosis is impor-
tant in order to slow down the aggravation by donepezil and brain rehabilitations. The 
screening methods are not only subjective (MMSE, HDS-R etc.) but also time con-
suming (15〜45 minutes) in the early stage, when the brain imaging (CT, MRI or 
PET) is neither so effective nor decisive in this period. 

We have found the abnormality of eye reflexes in Alzheimer dementia patients, 
that is rapid and objective and it can be widely used from the early to the final stage 
of dementia evaluation even in ordinary primary care settings. 

As we believe that every medical diagnosis should contribute patients’ cure and 
care, we have studied the effect of non-pharmacological treatment of the dementia by 
peripheral stimulations including electrical current or visible light with the new diag-
nosing systems. About 40% of the AD patients have revealed the improved MMSE 
scores in short period after the treatment. 

In this study we try to apply the biofeedback training for self-cure by AD patients’ 
themselves adding to the former electrical stimulations on acute points. The result is 
rather encouraging with the effect of 50%, so we hope that our proposed complex 
treating method might become a safe and self-cure even in the AD patients’ homes. 
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Fig. 15. Complex treatment by TENS and visual biofeedback 

 

Fig. 16. MMSE improvement by complex treatment of TENS and the visual biofeedback 

The results of the complex treatment show higher effect for improvement of the 
dementia in MMSE/HDS-R as well as the physiological parameters than the simple 
peripheral stimulations (Fig.16 & Fig.17).  

The extended trial shows that the 10 out of the 20 Alzheimer patients are improved in 
HDS-R by the complex treatment. The complex treatment with biofeedback is more 
effective (50%) than the TENS only treatment (40%) even in the scaled up trial (Fig.18). 

 

Fig. 17. Miotic time improvement by complex treatment 

 

Fig. 18. Result of the extended trial 
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Fig. 19. A neural model of CNS modulation by peripheral stimulation 

The peripheral sensory stimulation may modulate the signals from Hypothalamus 
to Lobus temporalis in Nucleus amygdalae / Hippocampus (Fig.19). The method 
might yield a new non-pharmacological arsenal for the treatment of dementia [23]. 

4 Conclusions 

The light reflex and eye tracking parameters are adopted as the physiological evalua-
tors for Alzheimer dementia. TENS on acute point BL-1 is used as peripheral nerve 
stimulation. At the same time the visual images of pupils are presented to the patients 
as biofeedback signals. The results of the complex treatment show higher effect for 
improvement of the dementia in MMSE/HDS-R as well as the physiological parame-
ters than the simple peripheral stimulations. The method might yield new non-
pharmacological arsenals for the treatment of dementia. 
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