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[Abstract] Objective To determine the reliability of hand-held dynamometry (HHD) for lower limb
isometric muscle strength measurement in children with Duchenne and Becker muscular dystrophy (DMD/
BMD). Methods A total of 21 children [20 males and one female; mean age was (7.88 = 2.87) years,
ranging between 3.96-14.09 years; mean age at diagnosis was (5.88 + 2.88) years, ranging between
1.35-12.89 years; mean height was (120.64 = 16.30) c¢m, ranging between 97-153 c¢m; mean body weight
was (24.62 = 9.05) kg, ranging between 14-50 kg] with DMD (19/21) and BMD (2/21) were involved from
Rehabilitation Center of Children’s Hospital of Fudan University. The muscle strength of hip, knee and
ankle was measured by HHD under standardized test methods. The test-retest results were compared to
determine the inter-test reliability, and the results among testers were compared to determine the inter-tester
reliability. Results HHD showed fine inter-tester reliability (/CC =0.762-0.978) and inter-test reliability
(ICC = 0.690-0.938) in measuring lower limb muscle strength of children with DMD/BMD. Results also
showed relatively poor reliability in distal muscle groups (foot plantar flexion and dorsiflexion).
Conclusions HHD, showing fine inter-tester and inter-test reliability in measuring the lower limb muscle
strength of children with DMD/BMD, can be used in monitoring muscle strength changing and assessing
effects of clinical interventions.
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Table 1. General data of 21 children with DMD/BMD
Cre Gy Diagnostic basis S Age(year)  Age diagnosis (year)  Height (cm)  Weight (kg)
1 DMD Muscle biopsy Male 10.40 5.29 133.00 30.00
2 DMD Muscle biopsy Male 4.43 3.23 105.00 16.50
3 DMD Muscle biopsy Male 4.75 4.05 109.00 20.00
4 DMD Muscle biopsy Male 10.88 8.98 135.00 40.00
5 DMD Exon 44 duplication Male 7.78 7.28 132.00 26.00
Exon 72-79 duplication
6 DMD Muscle biopsy Male 8.95 4.74 137.00 35.00
7 DMD Exon 48-49 deletion Male 10.93 3.41 136.00 31.00
8 DMD Muscle biopsy Male 4.08 3.53 97.00 14.00
9 DMD Muscle biopsy Male 7.07 1.35 114.00 20.50
10 DMD Exon 45-54 deletion Male 11.58 9.11 140.00 29.00
11 DMD Exon 43-44 deletion Male 9.45 9.23 134.00 26.00
12 DMD Exon 7 deletion Male 9.88 9.81 132.00 28.00
13 DMD Exon 60 deletion Male 7.63 5.13 108.50 21.00
14 DMD Muscle biopsy Male 9.72 5.43 120.00 20.00
15 DMD Exon 45-52 deletion Male 6.19 6.17 109.00 19.00
16 DMD Muscle biopsy Female 14.09 12.89 153.00 50.00
17 DMD Exon 45-50 deletion Male 4.98 4.85 98.00 15.00
18 DMD Exon 45-53 deletion Male 3.96 3.89 110.00 19.00
19 DMD Muscle biopsy Male 5.10 2.12 105.00 18.00
20 DMD Muscle biopsy Male 8.09 7.72 126.00 24.00
21 DMD Exon 46-52 deletion Male 5.52 5.29 100.00 15.00
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Table 2. Standardized operational approach of HHD

Muscle group Major muscle Operational approach

Hip flexors Iliopsoas, rectus femoris, tensor fasciae latae, sartorius  Sitting with feet dangling, hip and knee flexed 90°; resistance at anterior thigh
immediately proximal to knee above superior border of patella. Let tester flex his hip

Hip extensors Gluteus maximus, biceps femoris muscle, Prone, knee flexed 90°and hip extended off surface; resistance to posterior thigh

semitendinosus, semimembranosus

Hip abductors Gluteus medius, gluteus minimus

Knee flexors Semitendinosus, semimembranosus, biceps femoris
muscle, popliteus muscle, sartorius, gracilis,
musculus gastrocnemius

Knee extensors Quadriceps femoris
Ankle plantar Triceps surae, flexor digitorum longus, tibialis
flexors posterior, peroneus longus and brevis muscles

Ankle dorsiflexors Tibialis anterior, extensor digitorum longus,

fibularis tertius

immediately proximal to popliteal crease. Let tester extends his hip

Lateral position, knee and hip held in natural extended position, hip held in neutral
position. Keep pelvis steady and avoid sliding (tester can use his upper limb and
fixing band to help steady); resistance to lateral thigh 2 ¢cm above the knee. Let tester
abduce his hip and keep resisting for 3-5 s. We should stop testing and restart if

tester can not keep his pelvis steady

Sitting with feet dangling, knee flexed 90°; popliteal space close to the edge of a bed;
resistance to anterior tibia just proximal to bimalleolar line. Let tester extend his knee

resisting for 3-5 s

Sitting with feet dangling, knee flexed 90°; popliteal space close to the edge of a bed;
resistance to posterior tibia just proximal to bimalleolar line. Let tester flex his knee

Supine, knee flexed 90°, keeping calf fixed and steady and foot held in plantar
position; resistance to plantar surface of metatarsal heads. The direction of force is
according to the direction of arrow on the picture. At the same time, let tester keep

Supine, knee flexed 90°, keeping calf fixed and steady and foot held in natural resting
position, resistance to dorsal surface of metatarsal heads. Let tester dorsiflex his ankle

=3 THMNBENLITIE 255 (v +5,kg)

Table 3. Results of strength measurement of 7 muscle

groups (¥ x5, kg)
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Table 4. Inter-tester and inter-test reliability of strength

measurement of 7 muscle groups

Inter-tester reliability

Muscle group N Tester A (Ist) Tester A (2nd) Tester B Inter-test reliability
Muscle group
Hip flexors Icc 95%C1 1cc 95%C1
Left 21 7.00£3.78 699+ 430  7.65+4.48 Hip flexors
Right 21 7.64+426  7.04+ 386  8.02£4.19 Left 0.940  0.851-0.976 0.833  0.633-0.929
Hip extensors Right 0.914  0.789-0.965 0.908 0.787-0.962
Left 12 6.67£4.52 708+ 406  6.67+3.70 Hip extensors
Right 12 7542459 720+ 441 6724421 Left 0.893  0.667-0.966 0.822  0.493-0.945
Hip abductors Right 0.866 0.583-0.957 0.918  0.743-0.976
Left 21 9.67 +6.09 8.98+ 5.61 870543 Hip abductors
Right 21 932:687  883% 515  8.28+4.78 Left 0.956  0.889-0.983 0.938  0.854-0.974
Raes e Right 0.978  0.945-0.991 0.833  0.633-0.929
Left 21 7.85+474 874+ 577 837570 Knee flexors
Right 21 945+575 945+ 602  9.63+574 Left 0.926 0.819-0.973 0.902  0.774-0.959
Knee extensors Right 0.913  0.785-0.965 0.871  0.709-0.945
Left 21 7.07:455 757+ 454 8.30+4.57 Knee extensors
Right 21 786+6.18  7.83% 659  9.21+7.02 Left 0935 0.839-0.973 0911 0.794-0.963
Ankle plantar flexors Right 0.937 0.845-0.975 0.888  0.745-0.953
Left 21 1222+8.02 1147+ 7.56 11.61+6.81 Ankle plantar flexors
Right 21 12.68+8.61  13.12+10.34 13.16£9.55 Left 0.860  0.656-0.943 0.690  0.377-0.861
Ankle dorsiflexors Right 0.823  0.563-0.928 0.851  0.669-0.937
Left 21 543321 558+ 328  5.84+3.03 Ankle dorsiflexors
Right 21 5764428 571+ 373 6.03+3.60 Left 0762 0.413-0.903 0.813  0.595-0.920
Right 0.886  0.718-0.954 0.891 0.751-0.954
Duchenne %! Fl Becker % L& 35 A BAE B LA ALK e )
5 % X #

)ij({ [18-19]
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31st International Epilepsy Congress

Time: September 5-9, 2015
Venue: Istanbul, Turkey
Email: istanbul@epilepsycongress.org

Website: www.epilepsyistanbul2015.org/

The 31st International Epilepsy Congress (IEC) will be held in Istanbul, on September 5-9, 2015. This congress is organized

by the International League Against Epilepsy (ILAE) and the International Bureau for Epilepsy (IBE).

The IEC is a major biennial event and is recognized as a landmark in the calendar of epilepsy specialists worldwide.

The

congress gives delegates from all over the world the chance to come together and network with fellow researchers, clinicians and

health care practitioners. The scientific program of the 31st IEC promises to be innovative and engaging, with a wide range of

main and parallel sessions, as well as teaching and video sessions.



