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論⽂要旨 

 

学位論⽂題⽬ 

（和⽂） 

EFET01 デバイスによる中耳圧療法: 

モルモットモデルの内耳圧変化に関する研究と日本の難治性メニエール病および遅発性

内リンパ水腫患者におけるEFET０１デバイスによる中耳圧療法の２年間の治療効果 

 

（英⽂） 

Middle ear pressure therapy with the EFET01 device: 

Study on the inner ear pressure changes in guinea pigs model and evaluation of 

effects for patients with intractable definite Ménière’s disease and delayed 

endolymphatic hydrops over a two-year follow-up in Japan 
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〔⽬的〕 

Middle ear pressurization therapy (MEPT) is a minimally invasive treatment 

for intractable endolymphatic hydrops diseases such as Ménière's disease (MD) 

and delayed endolymphatic hydrops (DEH). In Japan, a novel middle ear pressure 

EFET01 device (Daiichi Medical Co. Ltd., Tokyo, Japan) was approved as the only 

MEPT device in 2017. In recent years, the impact of this device on the remission 

of vertigo attacks and improvement of hearing has been investigated in patients 

with MD and DEH. This dissertation was designed to clarify the effectiveness of 

pressure transmission of the EFET01 pressure generator from the external ear 

canal to the inner ear using an animal model. Besides, the clinical efficacy of 

MEPT with that device in patients with MD and DEH in two years after treatment 

was evaluated.   

〔⽅法並びに成績〕 

In the first study, animal experiments were conducted to measure the 

hydrostatic fluid pressure in seven healthy guinea pigs. The bi-phasic pressure 

pulses from -5 to 12 cm H2O of the EFET01 device were delivered to the external 

ear canal and transmitted to the middle ear and inner ear cavities with an 

intact tympanic membrane. A servo-controlled micropipette system recorded the 

hydrostatic pressure change in the inner ear perilymphatic compartment, and the 

results were analyzed by the data acquisition software.  

The second retrospective study was performed on 32 patients with MD and 

2 patients with DEH who underwent MEPT with the EFET01 device from December 

2018 to April 2021. According to Japan Society for Equilibrium Research (JSER) 

guidelines, patients were investigated for the frequency of vertigo attacks and 

change in hearing levels during a period of 6 months before to 18–24 months 

after the start of treatment. 



The animal model study has shown that the pressure transmission results 

were obtained in eight ears. The EFET01 device produces a bi-phasic 

positive/negative pressure pulse, which is instantly transferred into the inner 

ear through the intact tympanic membrane. The results indicated that the middle 

ear pressure slightly decreased to air pressure input, whereas a definite 

decrease in pressure change was obtained in the inner ear.  

In the two-year follow-up clinical effective evaluation study, MEPT with 

EFET01 device significantly decreased the frequency of vertigo attacks and 

remained stable in hearing levels in both patients with MD and DEH after 

treatment. Notably, the study showed no side effects over a 24-month follow-up 

period. 

〔総括〕 

The bi-phasic pressure induced by the EFET01 device had the ability to 

transmit from the external ear canal to the inner ear without inserting a 

ventilation tube in the guinea pig. Also, the effectiveness of the MEPT with 

EFET01 device in controlling vertigo attacks in patients with MD and DEH was 

clarified in a two-year follow-up study. With the superiority of non-invasive 

and no side effects during and after treatment, the EFET01 device might be a 

worthwhile option for patients who resist medical treatment. 
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