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Introduction:
• A reliable and effective device to

measure thumb abduction strength
(TAS) is needed to assess median
nerve motor function in the hand.

• The inter- and intra-reliability of a
Hand-Held Thumb Dynamometer
(HHTD) to detect TAS of the abductor
pollicis brevis was tested in volunteers,
while its effectiveness to detect small
changes in TAS was tested in patients
before and after carpal tunnel release.

Materials and Methods:
• Reliability: Two blind investigators

measured TAS in 100 hands from 50
“Normal Hand” volunteers (22M and
28F; mean age, 45 years) using the
HHTD. Investigators took two
measurements per hand.

• Effectiveness: A single investigator
measured TAS in 25 “CTS Hand”
patients (6M and 19F; mean age, 52
years). Two measurements per thumb
were taken pre- and post-operatively.
The TAS of the patient’s  “Unaffected
Hand” was also measured.

Reliability Results:
• Inter-observer reliability is excellent:

correlation coefficients: 0.96 R/ 0.97 L.
• Intra-observer reliability is excellent

with correlation coefficients:
Observer 1: 0.93 R /0.99 L.
Observer 2: 0.98 R /0.97 L.

Effectiveness Results:
• HHTD tracks improvements in TAS.
• By 4 weeks postoperatively, TAS in the

“CTS Hand” (802g) resembles that of
a patient’s “Unaffected Hand” (930g,
p=0.81), but the TAS is still
significantly less than TAS in a
“Normal Hand” (1067g, p=0.001).

• By 25 weeks postoperatively, TAS in
the “CTS Hand” (981g) resembles a
“Normal Hand” (1067g, p=0.37).

Conclusions:
• The HHTD isolates the abductor

pollicis brevis, allowing one to reliably
and effectively measure TAS and thus
quantify median nerve motor function.

Our novel hand-held thumb dynamometer, a repurposed piano tuner, measures thumb abduction strength
of the abductor pollicis brevis, between 0 and 2200 grams. The patient’s wrist is held in extension and
forearm in supination, minimizing the extrinsic abductor pollicis longus. The deflecting bar is placed on the
radial aspect of the interphalangeal joint of the thumb and the patient abducts the thumb against it. The
handle is held firmly by the examiner and placed over the distal palmar crease to stabilize the device.


