
Developing a tablet-based application for postoperative 
rehabilitation of patients with carpal tunnel syndrome

Koji Fujita 1, Takuro Watanabe 2, Yuta Sugiura 2, Akimoto Nimura 3, Atsuhi Okawa 1

1. Dept. of Functional Joint Anatomy, Tokyo Medical and Dental Univ., Tokyo, Japan
2. Lifestyle Computing lab, Keio Univ., Kanagawa, Japan
3. Dept. of Orthopaedic Surgery, Tokyo Medical and Dental Univ., Tokyo, Japan

INTRODUCTION METHODS RESULTS and DISCUSSION 
Postoperative rehabilitation 
supervised by trained hand 
therapists is ideal, but daily 
hospital visits can be 
burdensome. Home-based 
self-rehabilitation is 
recommended; however, 
doctors are not aware of when 
and how it should be 
performed.

In this study, we developed a 
tablet-based application (app) 
for home-based rehabilitation 
of patients with postoperative 
carpal tunnel syndrome . The 
app reminds patients to 
perform daily finger 
rehabilitation exercises and 
enables doctors to confirm 
compliance remotely from the 
hospital. 

Patients
・Three patients who underwent 
carpal tunnel release surgery for 
severe carpal tunnel syndrome with 
thenar muscle atrophy were included.
・Prior to surgery, the patients were 
educated on how to use the app, and 
they began using it two weeks 
postoperatively. 

App
We developed an game app on iPad 
that stimulates palmar abduction of the 
thumb, played by sliding the thumb to 
receive points. （Fig.1)

1. Prior to starting every game, range of 
motion in the thumb was automatically 
measured. 
2. The game started the range of 
thumb motion slightly wider than the 
pre-measured range so the patients 
unconsciously abducted their thumb. 
(Fig. 2)
3. Usage status and all parameters 
including speed, score, and range, 
were confirmed remotely. 

All patients used the app postoperatively on a 
daily basis for three months. Compared to 
preoperative values, speed and range of 
thumb motion improved.(Fig. 3) 
These results showed the potential usefulness 
of a tablet-based app that promotes home-
based rehabilitation. Rapidly 
developing network technology enables us to 
monitor patients’ physical activities outside of 
the hospital, which was not easily accessed 
before and also promotes adequate 
postoperative movement through tablet or 
smartphone-based apps. We hope to develop 
new apps for adaptable hand diseases to 
reduce the physical and economic burdens on 
both patients and medical staff.

CONCLUSION
We developed a tablet-based 
rehabilitation app for postoperative 
patients with carpal tunnel syndrome. 
This app promoted home-based 
rehabilitation and could confirm the 
results remotely. 

Fig.1 Image of iPad app

Fig.2 Range of thumb motion was analyzed automatically

Postoperative days

Ra
ng

e 
of

 m
ov

em
en

t (
m

m
)

Patient 1

Patient 2

Patient 3

Fig.3 Range of thumb movement gradually improved 
postoperatively.
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