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Drift of median nerve and change of cross-sectional area in the carpal tunnel: influences
of forearm position and hand gripping
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(722 B B9] FARE RE{%E¥(Carpal Tunnel Syndrome, CTS) (%3 A{R1EFEEL L
T, A7V v MEERBLOCERHRBEIEOEIESRESNATNS. 27
Uy MEREICELT, AADFA IV FRFEGHRAIC OV TR I TS
2, FERICHEL 5 DRI DWW TEEMRRENI 2V, S bICHRIBEIIBR
LBV THEFHBRORBEEDEERESRE SN TVDY, LEBMORE
1B B3 Tlavy, RIFFE TR R, JZKREIIML, HKRKEINALFFIZ FHEME
HEBLIOCEHREHMEZ LHED, FREDOKREME - AHEM D level IZB17
AHHEWTEFE (Cross Sectional Area, CSA) DZEAL, 2)IE TR DREWT J5 1A~ DB B
B4 MRICTEE L, 27V v MEER OHRIBEIIBOMIA OB 2T - 1.

[FiE] MEFIXEE 20 &M 10 4, FHER 23 Q127 E Lz, FRED
MRI §#1Z, 02T A—7 B %A L, Mesgarzadeh & DHEIZHE ST T1 axial
ERIZTFREHER L H. FHANIRIBEFFEAL - R KREISML - ZKEINALE F
TR EN R K8 B (non-grip) + B BiR AJE AL (grip) DA B HOEL 6 fEfTE2 TV

LIZERE L7, CSA IBEFREFEE & FIREWKIZIE > TEHAIL, non-grip
R CRIBEF R OFHRANEZ 100% & E&E L TEEITOEREZEH L. Ef
RIBEWBEOAIIR BBk EECBBELZHAI L., BRIEDT —FIIH
B AL +non-grip #EH#EL L (Omm) , BRIFR~DOBEE 77 XET, Rl
HR~DOBEZ <A T AETREL, ERIBEBALIZISIT S non-grip 7> 5 grip D
EFHRABEHEL BN U CTHEBMRE L7z, HEHAEHTIX SPSS version 11.5 (SPSS
Inc., Tokyo; Japan)Z V>, RRAEHEIZE two-way ANOVA ZfER L, B E/KEZE 0.05
ELTEmMLE.




[FF7eER] CSA DL, non-grip FEIZIV N TERIPALT 100.2+41.2%, [EISMT
T 100.1+0.3% T o 7=. Grip FHIIRIBEF BT 101.7+1.1%, EINALT 101.9%
+1.2%, [EIFMIT 102.5¢1.4% T oz, EISMI+grip BED CSA i, non-grip FFIZ
BT 22 TORIBERA(FRA, EAA, ESL) LB L THRICHEALE
(p<0.05). EFHEDOBEEIX, non-grip FFIZ B\ TERNALIZEAF mIZ
1.320.1mm, EAMEI TIERAIFHIC 5.6£0.1mm T 7z. Grip B H RIAL TEER
J7 AN 11.0+0.8mm, [EIPAL THAIZ MIC 12.3+£0.2mm, EISML CTHEERID M
10.740.7mm T& > 7. non-grip 2> 5 grip O EFHERRBEIEIX, FRAMIX
11.0+£0.8mm, EINALIZ 12.3+0.2mm, EISMIZIT 14.440.6mm Th Y, FEMIB LI
EIPL & 8 UEISME TORBENEDLE ZITK X 2> 72(p<0.05). |

[(Z£] FREZERT 2BEFREH, TRTREHICHET 208380
BRI DB K 0 EBFELEAE LD L ENB. Tz gip BETIX, EEE
BB T2 BRFBEFRENETEAL, BFERYFEZHL LT3 LogEs
DD, TNDHHIBERAL & FHEEBD X A F I v 7 72 synergistic fERIC X Y Bl
EISMLT, T grip FHIZIUWT CSA DR Lz LHERIS v D,

Grip FRICFIREANCTHREFSRIIEZERAICBET5. 20, FREOEAIC
free space B34 5, IEEFMRITZ D free space IZH LD B T2, grip BRIZKEE
RIGA~BET D L OBMERDH D, FFRICBVTHRERIC grip FRIZEHHRE
R EICBE L, ESMITHRICBBENSKE 1oz, ZIUIESMEL
T CSA AL, R LTE*W@‘E%)%@?%@G;Z\E& space Z3E X T &
Zz2bh5.

[f5w] CSA B X OEFMAIBEEISMIT, HFFIT grip Bl x_i%jt L7z, EbITEF
FRRITFIRIE A, BIBEISML TR BAI~BE L. RIBRAL L FHRESD
KA F X v 772 synergistic £ ﬁ‘?*ﬁ’&rﬁﬁ@r«ﬁt S bITITERRIEERICEE
B0 L.
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[Introduction] v

Timing and choice of conservative treatments, such as splinting and nerve gliding |
exercise, have been often studied to gain clinical effectiveness in carpal tunnel |
syndrome (CTS). Recently, it is reported that drifting of the median nerve and changing
of the cross- sectional area (CSA) can affect the CTS symptom during these treatments.
However, it is still poorly understood that interaction between forearm and finger
position could impact the nerve drifting and CSA. The purpose of this study is to assess
1) change rate of the CSA at distal carpal tunnel, and 2) drifting range of the median
nerve by using MRI during three forearm position (neutral position, maximum
supination, and maximum pronation) with maximum finger flexion and extension.




[ Methods] _

10 participants (10 women) without history of wrist disorders were studied. The mean
age was 22 years old (range, 21-27yrs).
Kinematic MRI of the carpal tunnel was performed ‘with a 0.2-T horizontally open unit.

(AIRISinate, HITACHI Inc. , Sapporo, Japan) with T1-weighted axial image according
to Mesgarzadeh et al. CSA at the distal carpal tunhel and drifting of medium nerve were
randomly measured in six conditions, which consisted of three forearm positions |
(neutral, maximum pronation, and maximum supination) and two ﬁhger positions
(maximum active flexion and passive extension). CSA was measured between inner

‘border of transverse carpal ligament and carpal bones. Reference value was set at
neutral forearm with non-grip position. Change rate of CSA was calculated in each
position. To measure drifting range of the median nerve, a line between ulnar artery and
median nerve in neutral forearm with non-grip position was drawn as a reference.
Drifting from the reference line to radial side was represented as positive value, and to
ulnar side as negative. Total range of the median nerve drift was calculated in each
position. The results were compared to repeated measures two-way ANOVA.
Signiﬁcance was attributed to P values less than 0.05.

[Results]

The change rates of the CSA were 100.2 + 1.2% in pronation and 100.1 + 0.3% in_
supination during non-grip. During grip, the change rates were 101.7 + 1.1% in neutral
position, 101.9+ 1.2% in pronation, and 102.5 £:1.4% in supination. The CSA of
supination with grip was significantly increased than other position (p<0.05). Drift of
median nerve with non-grip was + 1.3 + 0.1mm in the pronation, and - 5.6 + 0.Imm to
in the supination. During grip, drift of median nerve was +11.0 + 0.8mm in the neutral
position, +12.3 + 0.2mm in the pronation, and +10.7 £ 0.7mm in the supination. Total

| range of median nerve drift were 14.4 + 0.6mm in the supination, which was
significantly larger than neutral and pronation posmon (p <0.05). |

[Discussion}

It has been reposted that ligaments of radiocarpal and midcarpal joints which
compose carpal tunnel are varied kinematically by changing forearm position. Further,
lumbrical muscles attaching flexor digitofum profundus slip inside carpal tunnel with
finger grip and boost the transverse carpal ligament. These dynamic synerglstlc actions
might increase CSA in supination, especially with grip.

Flexor tendons also move to ulno-palmar side in finger grip. These movements create
free space in radial side of carpal tunnel. Median nerve is pushed to the radial free space
with the finger grip. In this study, the median nerve moved to radial direction and had




significantly larger drifting range in supination of forearm, suggesting that. enlarged
CSA in supination might increase the free space, which cause large drift of the median
nerve. _

[Conclusion] The cross-sectional area and drift of median nerve in the carpal tunnel
was increased in supination with finger grip, suggesting that dynamic synergistic actions
of forearm and finger position might affect CTS symptom and the treatment.
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WX, FREEERBICHTAERENEE LTALNRERT Y » MR S UERH
RGEWFHIZFA L. AUV MRECMLT, FADT A I 7FRMKAIC SN
TRMENTWVANR, ERICEEL S DM W THEARBRASh TRV &,
& HIZAERBENIZ BV T HEPHROSMEREOBEMENBRE IR TV, LK
LOFEIM S TRV EIZHA U, KBFATIIRIBa PRI, BRESML, kBN
iz Fithbth B LU ARiEZ Li2BE 0, FREOKRELT - FEHTHIO level
ickiF5 1) HilrmHt (Cross Sectional Area, CSA) D%k, 2) EHFMEORUSFH I~
Btz MRI ST L, R 7Y o MEF R URRIRENROIBNL ORI 21T 2 /2.

FDFER, CSA DE(LRIL, BISML+grip R bR L. £7=, EPRoBil)hil,
PRALES L OBANL & Ll LEISML TOBBERNFREICKRE o lk.

ThoOFR LY, grip B TIXNBERNAL & FHEBID ¥ A F X v 7 72 synergistic {FA
1 & O RBEISMIE T, I grip BBV T CSABBIK L= Ll E 5.

grip BRI IERFRITRMN G MBI LA, BVMITHBICBIRAKREN-. Th
XEISMIC CSA IR L., RiRE L CEPMMENBEIT 2 DIZLER space MR LE
2ohd. WEIEAE LTRRATY v MEETRIBALIC X 258832208, AilgaEst
AR Xh, AR EISCIRESIMI TCORBOMMERNHFRTH S REENTIH
7.

P&y, KBRXIHEORM, FHik &R R, A, LdFECThiCkWTY
HBhTEY, FEZAS TR, W (ERIRET) OFMARSCTHE LW &N L.
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