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Quantification of Muscle Strength, Relaxaton Time, and Effect of
Quinine Sulfate in Patients with Myotonic Dystrophy

Han Soo Lee, M.D., Young Moo Na, M.D., Seung Hyun Park, M.D.. Jae Ho Moon, M.D.
Seoung Woong Kang M.D. and Min Jung Kang, M.D,

Department of Rehabilitation Medicine, Yonsei Univesity College of Medicine

Myotonic dystrophy is a neuromuscular disorder characterized by muscle weakness and
myotonia. Myotonia manifest as abnormally slow relaxation after strong voluntary contrac-
tion. So patients with myotonic dystrophy are difficult to perform activities of daily living.
The purpose of this study was to assess the degree of muscle weakness and myotonia in
10 patients with myotonic dystrophy, and to determine the effect of a four-week therapeu-
tic trial of quinine sulfate quantitatively. The patients didn't recieved any rehabhilitative
treatment including muscle strengthening exercise during medication. Muscle strength was
quantified by comparing three-second maximum voluntary contraction of 10 patients with
that of 20 healthy subjects. First dorsal interosseous, elbow flexor, and knee extensor were
compared. Myotonia was quantified by measuring relaxation times at the end of three-sec-
ond maxium voluntary contraction produced by first dorsal interosseous, elbow flexor, and
knee extensor, as the time taken from the maximum voluntary contraction to decrease by
100%. The change of amplitude of the evoked muscle action potentials between before and
after ten-second maximum voluntary contraction were assessed from the first dorsal inter-
osseous and abductor digiti quinti muscles. The results were as follows:(1) The mean mus-
cle strength of each of the three muscles of the patients was significantly reduced com-
pared with healthy subjects; and(2) Relaxation times of the three muscles of the patients
were significantly prolonged compared with healthy subjects. Seven of the ten patients
participated in a therapeutic trial of quinine sulfate. Therapeutic effects were also as-
sessed by measuring muscle strength, and relaxation time. Relaxation times were reduced
significantly in all three muscles after medicaton with quinine sulfate. However, there
were no significant improvement of muscle strength of all the three muscles. We conclud-
ed that quinine sulfate may provide therapeutic benifit to myotonia but not muscle weak-
ness. So for improvement of muscle strength, comprehensive rehabilitative treatment
based on muscle strengthening exercise should be combined.
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Fig. 1. Measurement of muscle strength and relaxa-
tion time of the first dorsal interossei by axis
muscle tester.

Fig. 2. Measurement of muscle strength and relaxa-
tion time of the elbow flexor by axis muscle
tester.
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Fig. 3. Measurement of muscle strength and relaxa-
tion time of the knee extensor by axis mus-
cle tester.
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Fig, 4. Comparison of muscle strength and relaxasion time hetween control and myotonic dystrophy(MD) pa-
tient. Arrows indicate starting point of relaxation.

Table 1. Comparison of Maximal Muscle Strength between Control and Myotonic Dystrophy Patients

Control (n=20) MD* (n=10)
Right Left Right Left
FDI*™ 81132 8.1+2.7 44+17 46120
Elbow Flexor 418+11.9 395119 226x1i15 22.0+12.2
Knee Extensor 92,2294 87.2+30.3 42.7+336 43,2+ 30.8

Values are means and $.D.(Ibs).
p<0.01

MD*: Myotonic dystrophy
FDI**: First dorsa! interossei
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Table 2. Comparison of Relaxation Time between Control and Myotonic Dystrophy Patients

Control (n=20) MD* (n~=10)
Right Left Right Left
FDI** 0.44+0.15 0.44:£0.12 0.93+0.18 0.79+0.10
Elbow Flexor 0.610.12 0.59+0.13 1.22£0.44 1.16+0.48
Knee Extensor 0.69£0.19 0.74£0.23 1.37£0.62 1.21 £0.59

Values are means and S.D.(sec).
p<0.056

MD*: Myotonic dystrophy
FDI**: First dorsal interossei
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Table 3. Comparison of Action Potential between
Pre- and Post- contraction in Control
and Myotonic Dystrophy Patients

‘ Contl"ol (n=20) MD* n=10)
Pre  Post Pre Post
FDI** 22.1+£85 236=x7.0 1L1+47 7350
ADQ*™™™ 158449 175450 100+46 56+3.3

Values are means and S.D.(mV).
p<0.05

MD*: Myotonic dystrophy
FDI**: First dorsal interossei
ADQ*™* Abductor digiti quinti
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Table 4. Effect of Quinine Sulfate Therapy on Muscle Strength in Patients

Pretherapy (n=7)

Postterapy (n=7}

Right . Left Right Left
FDI* 49+ 1.8 £6+ 2.2 49+ 16 50+ 20
Elbow Flexor 226+ 9.7 21.9£109 25.64:12.5 26.1+125
Knee Extensor 443348 45.3£30.7 5244524

5741447

Values are means and S.D.(ibs).
FDI* First dorsal interossei
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Table 5. Effect of Quinine Sulfate Therapy on Relaxation Time in Patients

Pretherapy (n="7)

Posttherapy (n=7)

Right Left Right Left
FDI* 0.93+0.17 0.80+0.12 0.57+0.21 0.52+0.14
Elbow Flexor 118 £0.47 115054 0.84+0.44 0.91:£0.26
Knee Extensor 1.49+0.65 1.38+0.53 0.76:0.35 0.98=0.50

Values are means and S.D.(sec).
p<0.05
MD*: First dorsal interossei
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