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Abstract Stretching of the transverse carpal ligament is effective as a treatment for carpal tunnel
syndrome (CTS). In the present study, we investigated the structural change of the carpal tunnel dur-
ing horizontal extension technique on MRIL. The cross-sectional area of the carpal tunnel increased af-

ter stretching significantly (P<<0.05
may be effective treatment for CTS.

). It is suggested that stretching of the transverse carpal ligament

Key words © FHU4T (carpal tunnel), #EFH#HE (manual therapy). JE#E2 1t (structural change)
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Structural change of the carpal tunnel on MRI: influence of the horizontal extension technique
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sion technique (LLF HET) # BT\ 4,
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BR) %7 FARFNZ B 00 2 FHRE N 0 46
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HtEE LT, FHREORBEA (cross-sec-
tional area . BLT CSA) #5Hll$ 2 ik #
HIhTna1,
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HAFREOWEBOEFRITLIZLETH
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1 MRIZXA&ME : TH. PD, BR#5 L6 CSA
HET 7 HET i1 HET %
TH (mm) 2120 (£0.70) 2220 (£0.81) 21.60 (£0.72)
PD (mm) 1.89 (+0.50) 134 (=0.50) 1.66 (£0.50)

BR 0.088 (£0.022) 0.060 (=0.022) 0.076 (+0.023)
CSA (mm®) 193.8 (+7.4) 205.7 (£7.9) 1989 (+6.7)
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12, HET 2R PR 2 R S €572 T
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FRu4aE X% 00l Ezohb.

F - B L IO CSAZ185 ~
193mm’ b TEIT, RERFRTDH
% HET #f @ CSA {fi 193 mm? (X L AT HF 72 @
WY —FH L7 SSICARRTIIHETIS
I H) CSADEMA D H L7z (p<0.05).
HFERST R E L TFRERMPICIH &
+ % distal band HEAE D BRE KL, FR
EEBEBRTIEIO LNV THREGEEHEDE
HE R BT RR P AMEATED S, ETARY
B A CSANHENICERETHL LSRN
TWALMY 2512, CTS DERPFHREN
OERBINTHLEEZLNTVHI LR,
W R OB, EhHE~OEEH O
St & RN ML A T AR S VY, CTS
VIR B B AT L X o TR RSO
EAAET L, HEE N it 5 o BN AsH
NTwaY bkbh, KREBRTHLNIZS
N-FRBEORML XL TO CSASS, HET
2L o THA (p<0.05) LT &, B
B4 AL & 0 FARSE B o H/ME L 72 TR
ST AR s, IERHEA~OEBTI O
BRI M L e O & 5| &R 29 1] e
HAEZOND.

LHOBREE LT, CSAOHERIIH oL
M R A OELOFGEDSLE L B
5. F7. CTSHER TOMELEEED
na.

= R

Rk 1204 LkE v, HET
I3 FREOBEL{LE MR THRE L.
HETIZ&H TH @K, PDBLUBROK
F. CSAD#AZED (p<0.05). HETR
WAOA MLy FREREEEFICANTS



348

AU RETEA R L7

»
1)

Do

—

3

4

—

e

5

9)

1

Anderson MW. et al: Magnetic resonance imag-
ing of the wrist. Curr Probl Diagn Radiol. 27:
187-229, 1998.

Atroshi 1. et al: Prevalence of carpal tunnel syn-
drome in a general population. JAMA 282: 153-
158, 1999.

Berquist TH.: MRI of the musculoskeletal sys-
tem. 5th ed., Lippincott Williams & Wilkins, 2005.
Cobb TK. et al: Assessment of the ratio of carpal
contents to carpal tunnel volume in patients with
carpal tunnel syndrome: a preliminary report. J
Hand Surg. 22A: 635-639, 1997.

Gartner LP et al: Color atlas of histology, North
American edition. Color atlas of histology. 5th
ed., Lippincott Williams & Wilkins, 2009,
Geoghegan JM. et al: Risk factors in carpal tunnel
syndrome. ] Hand Surg. 29B: 315-320, 2004.
Gerritsen AA. et al: Splinting vs surgery in the
treatment of carpal tunnel syndrome: a random-
ized controlled trial. JAMA 288: 1245-1251,
2002.

Goss BC. et al: Dynamics of intracarpal tunnel
pressure in patients with carpal tunnel syndrome.
J Hand Surg Am. 35: 197-206, 2010.

Jarvik JG. et al: Diagnosis of carpal tunnel syn-
drome: electrodiagnostic and MR imaging evalu-
ation. Neuroimaging Clin N Am. 14: 93-102,
2004.

10

11

—

12)

13)

14)

15)

16)

Lin R. et al: Histo-mechanical aspect of carpal tun-
nel syndrome. Hand 15: 305-309, 1983.
Mesgarzadeh M. et al: Carpal lunnel; MR imag-
ing. Part 1. Normal anatomy. Radiol. 171: 743~
748, 1989.

Rosenbaum RB. et al: Anatomy of the median
nerve, In: Rosenbaum RB. and Ochoa JL., ed.,
Carpal tunnel syndrome and other disorders of
the meidan nerve. Butter worth-Heinemann, Bos-
ton, pp 1-27, 1993.

Sevim S. et al: Long-term effectiveness of steroid
injections and splinting in mild and moderate car-
pal tunnel syndrome. Neurol Sci. 25: 48-52,
2004,

Shacklock M.: Clinical neurodynamics. Butter-
worth-Heinemann, Edinburgh, London, New
York, Oxford, Philadelphia, St. Louis, Sydney,
Tronto, 2005.

Sucher BM. et al: Manipulative treatment of car-
pal tunnel syndrome: biomechanical and osteo-
pathic intervention to increase the length of the
transverse carpal ligamenl. ] Am Osteopath As-
soc. 98: 679-686, 1998.

Tsujii M. et al: Palmar bowing of the flexor reti-
naculum on wrist MRI correlates with subjective
reports of pain in carpal tunnel syndrome. ]
Magn Reson Imaging 29: 1102-1105, 2009.

Yao G. et al: Median nerve cross-sectional area
and MRI diffusion characteristics; normative val-
ues at the carpal tunnel. Skeletal Radiol. 38: 355-
361, 2009.

SR - ANHEE (] Physical Medicine) 21(4) : 349-354, 2010.

349

W EE
RS EON S, EH), F7/57A-FIIHT S
S BN EB ORISR

Christian Mucha” °F & # #7Y

i iversi U EERKE R A
Department of Medical Rehabilitation and Prevention, German Sport University Cologne®, 5UERA: VAR N

BE E%ﬁm&%WEMKﬁLf@ﬁ&*ﬂ%ﬁ%wﬁwk%ﬁ%ﬂﬁﬁ@%%towt&ﬁ
MLz, - N
ﬁ%%m&.zmﬁﬁumwmumbﬁﬁt.7»—71m:m)mu.wﬁiﬁﬁwﬁ%m
ﬁ&%,7»—72m=w)uu%ﬁﬁﬁ@%(cwﬂﬁmm)%ﬁth.mﬁmﬁ%u,ﬁu
5. 3EMichizsThL—o¥ T EiTo. ‘ :
ﬁ%ﬂt?~9®ﬁmulof$ﬁﬁﬁmmm.W6#K,;hmw%h%%méﬁttwf&
<.ﬁ%%mlhﬁﬁLtEwﬁ«kﬁé.%ﬁ%{awwaﬁfoAmu;Dmﬁwﬁnti

BARF IR T 5 & VO ARG H

Abstract The effects of a three-week isokinetic training compared to typical proprioceptive train-

ing on parameters of strength, movement, and gait function after acute ankle ligament sprain were in-

vestigated.

Thirty-nine patients were randomized and allocated to proprioceptive training (group 1, n=20) and
isokinetic strength training using Cybex 6000° (group 2, n=19). The patients in both groups undehr—
went training five times a week for three weeks. Before and at the end of the training, iSOkiIlleth
strength was tested, the range of motion in the ankle joint was recorded,.and gait was analyz?d u?mg-a
multicomponent strength measurement platform (Henschel-System”). The maximumllsoku-let]c
torque (60°/s) (Nm) and the contact time (monopedal support time) of the injured leg during gait cy-
cle were evaluated.

Group 2 had a significantly greater increase in the maximum isokinetic torque in almost all rangfes
of motion of the ankle joint. In addition, shortening of the contact time in the stance phase of the in-
jured leg was compensated well in group 2. The active range of motion in the ankle joint \&ias less at
the end of training in group 2 than in group 1. The isokinetic training not only resulted in increased
strength regeneration, but also to a functionally more stable ankle joint with a rhythmically more even-

ly balanced stance phase of the gait cycle.

Key words - JE[8#i#a#% (supination injury of ankle), W#S7itkph#EsR R M2 (proprioceptive training},
siEPE T (isokinetic training)

Effects of isokinetic (raining on strength, movement and gait parameters after acute supinalion injury of the ankle liga-

ments )
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