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ABSTRACT

The purpose of this study is to investigate the structural changes of the carpal tunnel, median nerve, and flexor tendons in
magnetic resonance imaging (MRI) before and after endoscopic carpal tunnel release (ECTR). We studied 36 hands undergoing
ECTR. In MR, the cross-sectional area of the carpal tunnel and the median nerve at the hamate and the pisiform levels were
measured. The distance from the volar side of carpal bone to the median nerve or tendons and the volar displacement were
measured. In post-operative MRI, the transverse carpal ligament could not be well delineated and the carpal tunnel was
significantly enlarged both at the hamate and pisiform levels. The median nerve was enlarged at the hamate level. The median
nerve and flexor tendons significantly moved to the volar side. The volar displacement of the median nerve and flexor digitorum
superficialis in the long and ring fingers was greater than the other tendons.
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INTRODUCTION

Idiopathic carpal tunnel syndrome (CTS) remains the most
common entrapment neuropathy in the upper extremity.! The
diagnosis of CTS has relied on clinical features and nerve
conduction studies? With recent developments in magnetic
resonance imaging (MRI), the structure of carpal tunnel can
be observed more clearly. In MRI of CIS, proximal swelling,
flattening, and high signal intensity of the median nerve on T2,
as well as an increased bowing of the transverse carpal

ligament (TCL, flexor retinaculum) were reported.3~6 We expe-
rienced that some patients complained of residual numbness
even though carpal tunnel release was performed. Causes of
failure of nerve decompression include insufficient carpal tunnel
release, fibrosis, and regrowth of the TCL.?> Some patients with
severe thenar muscle atrophy remained having numbness after
surgery. Therefore, MRI can be useful when clinical findings and
electrophysiological studies are inconclusive,®” or when other
etiologies besides idiopathic are suspected.
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Cudlip ef al.* reported MRI studies on the area and signal of
the median nerve before and after open carpal tunnel release
(OCTR). Netscher et al. reported volar displacement of median
nerve and flexor tendon after OCTR. Beck ef al.® reported mor-
phologic changes in the carpal tunnel and median nerve after
endoscopic carpal tunnel release (ECTR).'® However, there have
been few reports on the results of MRI in the carpal tunnel and
median nerve before and after ECTR, nor the volar displacement
of the median nerve, superficial, and deep flexor tendons.

The purpose of this study was to investigate changes in the
configuration and position of the carpal tunnel, median nerve,
and flexor tendon in MRI before and after ECTR.

MATERIALS AND METHODS

Thirty-six hands of consecutive 36 patients who had undergone
ECTR for idiopathic carpal tunnel syndrome were studied. The
patients included 11 males and 25 females, and ranged in age
at the time of surgery from 45 to 87 years (mean = 64). The
diagnosis was based on clinical history, physical examination,
and nerve conduction study. Surgery was indicated when pre-
vious treatment including medication and local steroid injec-
tion into the carpal tunnel failed to relieve the symptoms. The
study protocol was approved by an institutional review board,
and consent was obtained from each patient.

ECTR was performed utilizing modified Chow’s two-portal
technique.’® The entry portal was made as Chow’s technique
and the entrance of TCL was identified. The proximal edge of
TCL was cut. The exit portal was made at the exit of TCL and
the distal edge of TCL was cut. The cannula assembly was
inserted from the entry portal to the exit portal. The endoscope
was inserted at the proximal opening of the tube. The retro-
grade knife was inserted from the distal opening of the tube,
and the residual TCL was cut.

Nerve conduction studies were performed using Neuropack
MEB-5504 (Nihon Kohden, Tokyo, Japan) to determine motor
distal latency (MDL) and sensory conduction velocity (SCV) of
both upper extremities. We defined MDL of less than 4.4m/s
and SCV of more than 44m/s as normal values Patients
answered the carpal tunnel syndrome instrument (CTSD).M The
CTSI is a disease-specific, self-administered questionnaire that
consists of a symptom severity scale (CTSI-SS) and the func-
tional status scale (CTSI-FS).

MRI of the carpal tunnel was performed on a magnetic
imaging system (Toshiba VISART EX, 1.5 Tesla, Tokyo Japan)

with a circular extremity coil (GPFLEX) before and three
months after ECTR. The patients were placed prone with the
arm extended over the head, the forearm in neutral position,
the wrist at 0° degrees of flexion/extension, and fingers ex-
tended. MRI was performed in the same position before and
after ECTR. MRI axial sections of the wrist were obtained with a
slice spacing of 3mm from the distal radioulnar joint to the
carpometacarpal joint level. T1 and T2 weighted spin echo
images and T2* weighted gradient echo images were obtained.
Two axial image slices of T2* weighted gradient echo images
were selected (Fig. 1). One level was at the hook of the hamate
level. The other level was at the middle of the pisiform level.
The cross-sectional area of the carpal tunnel and the median
nerve at the two levels were measured. The cross-sectional area
of the carpal tunnel and median nerve was outlined digitally
with an intelligent graphics tablet system (Wacom, Saitama,
Japan) and calculated using NIH Image (version1.61; National
Institutes of Health) for Mac or Scion Image for Windows. Each
measurement was repeated three times, and the average values
were used for data analysis. To investigate the changes of the
cross-sectional area of the carpal tunnel and the median nerve,
the ratio of expansion and flat ratio were calculated as follows:
(1) The ratio of expansion was calculated by dividing the post-
operative cross-sectional area by the pre-operative cross-sec-
tional area. (2) The ratio of the long cross-sectional diameter
to the short cross-sectional diameter (flat ratio) was calculated
in pre-operative and post-operative ECTR.4 Flat shape is of
higher value.

Fig. 1 Axial image slices of T2* weighted gradient echo images at hamate
level a: FPL, b: FDP of index finger, c: FDP of long finger, d: FDP of ring
finger, e; FDS of index finger, f: FDS of long finger, g: FDS of ring finger,
h: transverse carpal ligament (TCL), i: median nerve.



Fig. 2 D: The distance between center of tendons or median nerve and
a line aligned to the volar carpal bone.

Next, the volar displacement of the median nerve and the
flexor tendons was investigated at the hamate and the pisi-
form level. First, the location of the median nerve and the
superficial and deep flexor tendons was observed for corre-
lation during open carpal tunnel release to those observed in
MRI (Fig. 1). Then, the distance between the center of each
tendon and median nerve, and a line aligned to the volar
carpal bone was measured in pre-operative and post-operative
MRI (Fig. 2). The line was from hamate to trapezium at the
hamate level and from triquetrum to scaphoid at the pisiform
level. The distance from the volar border of the carpal bone to
the tendons was measured in the flexor pollicis longus (FPL),
flexor digitorum superficialis (FDS), and flexor digitorum
profundus (FDP) of the index, long, and ring fingers. The
center was determined as a point of intersection between the
minor axis and the major axis in the cross-section of each
tendon and nerve. Volar displacement was calculated as the
difference between pre-operative distance and post-operative
distance.

Each parameter of MDL, CTS], the carpal tunnel, median
nerve, and flexor tendon was compared between pre-operative
data and post-operative data using a paired Ztest. Each pa-
rameter of volar displacement among the median nerve, FPL,
FDS, and FDP (index, long, and ring finger) was compared
using a Priedman test followed by a multiple comparison
procedure. Data were entered into a database and analysed
using SPSS statistical software, version 19.0 (SPSS, Chicago,
IL, USA). Statistical significance was achieved when the p-
value was <0.05.
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RESULTS

After ECTR, all patients’ symptoms were relieved as their nerve
conduction velocities and CTSI were significantly improved.
Pre-operatively, MDL averaged 7.0m/s. Three months after
ECTR, MDL averaged 4.8 my/s. Since SCV was not measurable for
most of the patients, it was not analysed. CTSI-SS improved
from 2.8 to 1.6. CTSI-FS improved from 2.4 to 1.6. MDL and

- CTSI were significantly improved after ECTR.

In pre-operative MRI, the TCL showed a continuous linear
area of low signal intensity superficial to the median nerve,
whereas in three months post-operative MRI, it could not be
well delineated in the palmar region of the carpal tunnel

(Fig. 3).

®

®)

Fig. 3 T2* weighted gradient echo images at the hamate level. (A) Before
ECTR, the transverse carpal ligament showed a linear area of low signal
intensity and the median nerve was flat. (B) After ECTR, a linear area of the
transverse carpal ligament was not delineated and carpal tunnel became
larger. Flexor tendon and median nerve shifted to volar side. a: FPL, b: FDS of
index finger, c: FDS of long finger, d: FDS of ring finger, e: TCL, f: median
nerve, T: trapezium, H: hamate.
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Table 1 Cross-Sectional Area and Expansion Ratio and Flat Ratio in Carpal Tunnel and Median Nerve.

Cross-Sectional Area (mm?) Flat Ratio®
Pre-Op Post-Op Expansion Ratio® Pre-Op Post-Op
Carpal Tunnel of Hamate Level ~ 159.1 (182) 1989 (27.9)¢ 1.25 (0.08) 2.06 (0.19) 174 (0.2D)°
Carpal Tunnel of Pisiform Level 186.3 (23.9) 2151 (30.2)¢ 1.16 (0.1) 2.17 (0.21)  1.98 (0.26)¢
Median Nerve of Hamate Level 12.9 (2.2) 164 (2.9)° 13 (0.29) 273 (044)  2.33(041)°
Median Nerve of Pisiform Level 16.5 (3.6) 174 (3.0) 1.09 (0.19) 2.67 (045)  2.38 (0.43)°

Data represent mean (S.D.).

“The ratio of the post-operative cross section area to the preoperative cross section area in carpal tunnel and median nerve,
bThe ratio of the long cross-section diameter to the short cross section diameter in carpal tunnel and median nerve.
cStatistically significant improvement compared with pre-operative data (p < 0.05).

®

(B)

Fig. 4 T2* weighted gradient echo images at the pisiform level. (A) Before ECTR (B) After ECTR, carpal tunnel became larger. Flexor tendon and median nerve
moved to the volar side. a: FPL, b: FDS of long finger, ¢: FDS of ring finger, d: median nerve, e: TCL, S: scaphoid, T: triquetrum.

The details of the data of the cross-sectional area and the
flat ratio in pre-operative and post-operative MRI are shown in
Table 1. After ECTR, the cross-sectional area of the carpal
tunnel was significantly enlarged at both the hamate and
pisiform levels (Figs. 3 and 4). The density of the divided TCL
was different from that of the carpal tunnel, allowing the area
of carpal tunnel to be measured. The expansion ratio of the
carpal tunnel was 1.25 at the hamate level and 1.16 at the
pisiform level. The expansion ratio of carpal tunnel at the
hamate level was significantly greater than that at the pisiform
level. The flat ratio in the carpal tunnel was decreased and the
carpal tunnel was enlarged in the direction of the palmar
region after ECTR.

The expansion ratio of the median nerve was 1.3 at the
hamate level and 1.09 at the pisiform level. Post-operatively,
the cross-sectional area of the median nerve at the hamate
level was increased and similar to that at the pisiform level.
The flat ratio in the median nerve was also significantly

decreased and the shape of the median nerve became oval at
the hamate level.

The details regarding the data of the distance and volar
displacement of the median nerve, FPL, FDP, and FDS in pre-
operative and post-operative MRI are shown in Table 2. The
median nerve, FPL, FDS, and FDP (index, long, and ring
finger) all shifted significantly to the palmar sidé at the
hamate hook and pisiform level after ECTR (Figs. 3 and 4).
Analysis of Friedman test indicated a statistically significant
difference among the median nerve, FPL, FDP, and FDS in
the volar displacement at the hamate level and at the pisi-
form level. The volar displacement of the median nerve and
FDS of the long, and ring finger were significantly greater
than that of FPL and FDP (index, long, and ring finger) at
the hamate level and pisiform level. The volar displacement
of the median nerve was 1.7mm at the hamate level and
1.5mm at the pisiform level. The volar displacement of the
long finger FDS was 1.3mm and 1.4mm, while the volar
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Table 2 Distance and Volar Displacement of Median Nerve and FDS, FDP of Index, Long and Ring Finger.

Hamate Level

Pisiform Level

Distance (mm)?

Distance (mm)?

Pre-Op  Post-Op  Volar Shift (mm)®  Pre-Op  Post-Op  Volar Shift (mm)®
Median Nerve 80 (08) 9.7 (14 17 12)¢ 9509 1114 1.5 (1.2)4
FPL 4107 47 0.8) 0.6 (0.7) 46 (08) 54 (12) 0.8 (0.8)
FDP (Index Finger) 2.1 (0.4) 2.6 (0.5) 0.5 (0.5) 24 (06) 3207 0.8 (0.7)
FDP (Long Finger) 3.1 (0.6) 4.0 (0.9) 09 (0.7 33 (0.6) 41 (08) 0.8 (0.7)
FDP (Ring Finger) 3.5 (0.7) 4.1 (0.9 0.6 (0.7) 31 (06) 3.6 (08) 0.5 (0.7)
IDS (Index Finger) 4.6 (0.6) 5.5 (0.9) 0.9 (0.7) 52 (07) 63 (LY 1.1 (0.9)
IDS (Long Finger) 63 (0.8) 7.6 (1.0) 13 (0.8)¢ 6.5(08) 79 (1D 14 (1.0)¢
FDS (Ring Finger) 7.8 (08) 93 (1.5 15 (12)° 75 (08) 88 (13) 15 (10)¢

Data represent mean (S.D.). Data of post-operative distance were all statistically significant increased compared with that

of pre-operative distance (p < 0.05).

The distance from volar side of carpal bone to tendons or median nerve.

bThe difference between pre-operative distance and post-operative distance.

& @Friedman test revealed that the volar displacement of median nerve and FDS of long and ring finger was significantly
greater than that of FPL and FDP (index, long, and ring finger) (p < 0.05).

Note: FDS — flexor digitorum superficialis, FDP — flexor digitorum profundus.

displacement of the ring finger FDS was 1.5 mm and 1.5 mm,
respectively.

DISCUSSION

Both OCTR and ECTR have been performed for CTS. Trumble
et al. ' have suggested that scar tenderness and pillar pain occur
frequently after OCTR. We usually performed ECTR for CTS. In
CTS, the volume of flexor tendon synovial membrane increases
within the carpal canal’® and the intracarpal tunnel pressure
increases.'* Compression on median nerve induces disturbance of
intraneural blood flow.!> Proximal enlargement of the median
nerve results from compression in the distal carpal tunnel.# Blood
flow disturbance is closely related to the development of symp-
toms, such as pain and tingling sensations.'6

Pre-operatively, the area of carpal tunnel at the hamate
level was smaller than that of the pisiform level. After ECTR,
the expansion ratio of the carpal tunnel at the hamate level
was significantly larger than that at the pisiform level. The
sufficient enlargement of space in the carpal tunnel could be
confirmed by MRI at the hamate level. The carpal tunnel was
enlarged in the direction of the palmar region after ECTR.

Prior to ECTR, the median nerve was flat at the hamate
level; after ECTR, the median nerve became rounder and larger

at the hamate level. The cross-sectional area of the median
nerve at the hamate level was similar to that at the pisiform
Jevel. Cudlip* also reported that cross-sectional area of median
nerve at the hamate level was increased and the flattening ratio
in the median nerve was decreased after OCTR.

Beck ef al.? reported that a distinct gap or separation in the
fibres of the TCL overlying the median nerve could not be
appreciated. In our pre-operative MRI, the TCL showed a
continuous linear area of low signal intensity. In post-operative
MRI, the TCL could not be well-delineated in the palmar region
of the carpal tunnel after sufficient division of the TCL.

Pre-operative MRI is useful for confirming proximal en-
largement of the median nerve, flattening of the median nerve
within the carpal tunnel, palmar bowing of the TCL3™> We
experienced that some patients complained of residual numb-
ness even though carpal tunnel release was performed. Cause
of post-operative residual numbness includes insufficient carpal
tunnel release, regrowth of the TCL,? and severe carpal tunnel
syndrome with thenar muscle atrophy. Post-operative MRI
is useful for assessing decompression in patient suffering
pre-operative symptoms after ECTR.

In our study, the median nerve, FDS, and FDP (index, long,
and ring finger) all shifted significantly to the palmar side at
the hamate hook and pisiform level after ECTR. There have
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been very few reports on the measurement of displacement in
the median nerve and seven flexor tendons after ECTR. The
volar displacement of FDS in the long and ring finger were
greater than that of FPL and FDP tendons. FDS of the long and
ring finger was more superficial in the carpal tunnel than
other tendons in pre-operative MRI Because the TCL was
usually resected on the ulnar side of the median nerve, FDS of
the long and ring finger seemed to shift easily to the volar side.

The median nerve became rounder and larger at the
hamate level after ECTR. Our results in ECTR were equivalent
to Cudlip e al.’s* result in OCTR. Ablove ef al.'” reported that
ECTR produced an increase in canal volume equivalent to
OCTR, but with significantly less palmar shift of median nerve
than OCTR.

This study had several limitations. The number of subjects
was small. The resolving power of the 1.5 MRI and extremities
coil in our hospital was limited. In the future, it will be possible
to obtain clearer images using more recently developed MRI.
Further follow-up study is needed to investigate whether
long-term enlargement of the carpal tunnel is maintained.

In summary, the carpal tunnel was expanded after ECIR,
the median nerve at the hamate level was increased, and the
median nerve and flexor tendons shifted to the volar side. MRI
can be extremely helpful for visualising the condition of the
entrapment point.
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WEE NAD|MEIZ L2 &, NADK66%231 4 B
REEELD, 1EHMRIZEET 30 AIN FRER T
91%, PIN FREEH T 73%, 3EMNKEET 3 D&
PIN FRELE T 80~90% & ST \> 3152830 Z 1 &5 D
EREGDOEZE, 12AMNKEELZWERDS 5
1EDAREET % b 05 AIN FFEI T3R8 74%,
PIN FREEE TI3#721%, 3ELRICEET 2 H DS
PIN BRI CIIA A1~T1% L HE SN b, REE3 Y
B U EE D 72 WIER ORI O R g »3 4 72
CEASHTRZWY, ZORELD B I L iEH
- QA

L, FEER 3 AU ERERED 2 WEFI
XU TR 2 B L 72854, ik 1 ELRI
MMT 4 Bl FwEET 3 b Oa8EFiE AIN FRE T 83
~100%, FFFME PIN FREE T 86~100% L &I N T
VBRI, R E LTWARERIE b5 2 A, BEO
K& (REERETIRER 14 BURKEE LR WE
B, FMEETRIER 3 H AU EEEBIED R WE
B PEFHEAENSRL B 7 »— B T R T & v,
FEBRE BB L T b EEHED 2 WEFICERE> Ty
ZAE, FEEERELD L FAEE REEAER 0
IWEREFRBERF LV TLLDhH L nness),
FRIREDONADOHSEFIRE T LD &, BREHRISE
MUERBELUEGD2/3 THRENEREL TW5B LW
53, NA OEMTFENEFTH S I LRV ORMIX
RabOD, BWRETREVWIATEHREZONTET
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1 ERBIFCIRRWETREED B B o

T NA & TELL R ME AIN,/PIN FRE
L CHRENBET 217> L@ A SN B Db, BEFEEE
Be27T 5 NA KU THERNEE LT o756 ot
iR, RERMED WREOBERECNLSNIEET
HB I EPHEEIN T B3, BEFME AIN,/PIN FE
TH A, HRCEERECNAZSNBZT TR
D>, FFEME AINPIN FRE T, BENZFRS D
L0 ? WRERHENC AV Y NEZHBO»?

COSERNCBEZ T DR, FRIBEHTIC DWW T
WA LTz, FESMEMEMERRENC I 3 2 FERIBEAT 13
EE, IR BHERE N TR R, IR
TEORBC® 3 EEEEE, MR EECRERINZ 2
ZERSHETAWMRNTH B (Fig. 2A)9, EBEEFD
NA U TiTh - MR b, 8256 132D
RSB Ch o fe LHEE SN 5, 1EFME AIN B
TN U TR R BN % 51T L 72454 b AR,
HREDOFERECLCEREALS A SN RZTTDH
212339 gl ATN FREIZ 8 1) 2 SR EMREE O
BEMIED Z LSRR EINT WS Z n s, BETIHE
FEME AIN FREIC T 2 S B i b 2 v 1Th
NTwind, LarLiMs, MERMERENR 2T &
ESDTH? D,

PR SR R RIBIEANT & 1 1R % Ul U C BB O TR R
BHRHET 2NTh D, RTINS 2 v i
& PRI AEE N3 (Fig.2B, C)*, Z DT
BRI T 2 REESHIRET R & vwic ®, MRRBEARC
X3 B HEE S LE LB EERO THES L T,
UL LS & & ORI R &IBET % R tE AIN /PIN
FRIEWCH UCHEIT 3 5 Li@sic T Uy (Fig. 1) 23
HBND T W, 1966 FEDEH S DHEERBERE LT
HEINB LI ko, ZOBEPHMONS LS
Wie o TSk, REFME AIN,/PIN FRE X3 5 FHAEIR
FHEER S L PEOF OMNBE 2 R ICTEN S &5
WikoTWwb, ZORKRE, BREE TICEFHT 100 AILLE
D T, ERITRE S 19, HETITRRE AINS
PIN BREEGIDZ  WWHIERD T Uh, Baoh s
DTRBVHEEZ SN TV BL280,

IOI. R0 '<TN. &2

BFEME AINPIN FRECHRE SN TWw S T Uh,
IHERBEMITEUTWS 2 NS L, BRIV
NTuBRWI ER%EL, T thy OBIEMicE->T
By, U, B1ORTEELEOHEEb D
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Fig.2 JREDMFELIBEE
AL (HRESL) R KB, B - #hE b BOT BT
C © 1% EIRCIRRAN, D o FuR B TRk,
SEATTHE, | BF5—, MR A MR A, B - %
E44E] 51: 609-616, 2008 = ITTIERL

X, B—OMRERIZEFE, b5V IREBOMRIRICSF
LTWEFOHED H 5229, SHRENIFERTH
HRHEEMT 2 T U2 Fc S v & &9, FRESEER
WIBEERE TAONE P o7 T U, FIRSHE
BRIBEMCAHASNIEFLH B Lig 58,
RN OFRZZOFBE LB IEHTZ2O»H LN
Y, FE T IEEEREN Z L, T U iE AIN
HEWIZPINDEEC O >THEIZEUTWE LY
TRV, T{Uh, OREBMIZFFHRE AIN FRE T
BAE EBEOER 0~ 6cm 2, M PIN FRETIX
EAEAOEOERS 1 ~3cm KERFLTHRESI LT
5 (Fig.3)w28), ZDZ e, Ty OFREIZI
HESEmES) 2 & 1o fd & H OB ERSES L T
2rbFZoNDM, FEHIEZWIERETHTH S,
IDXSITERBSERI N OOD ZMEED (W
) THEM, TOEERESSFTBTCH-7, Ll
Bh o HFFEME AIN/PIN FREIZBWTAHSNE TV
Ny PHEROWEREIRCLSETHI 0, F
CEREQOMEERD "<Uh, Ttk "{Uh, “b0” &
HEF T HME bR, T Th, “BL” LHET 31
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1444 FRFEVERTF RIDMEIRREL & RIS B BRI RIEE O B IR & YRR HRE L DR A

ZEIRIR e
BB g L TErpiE
FRER
BEEwE BB R HE
(PIN) (AIN)
Frohse RS - fS L7 [ IS EArCAY
B85

Fig.3 HRERUENEHE /EEESERECSIINEED
MU, DEFFEBA

a ! BEMR, b rEREAE, o BEMREAR

FIFHE—, JEPITHE, &% #: FAEMED < Uh. Ortho-

paedics 15: 43-48, 2002 % JCIZTERK,

FEHOT, ZORBPFRABICKELECHH 5 AFENE
B3 (Fig. 4), EE, FFEMEAINKECBST 2 <
U, OFEEEDOIREITIZ0~100% L ZE L »ELS
AOLNDBT LD, TOIZEERBLTWLI®, ZDk
SWHBOEES LT VRN TR ERELREH 2BAER
LZOIERRER D, YOXIRFREE T{U, &L,
EDE3b0%k T{UN, LR ZDOWTESE
L, ZOREPEET 2 L ZEERETOBERTR
REFIEE DT DI IIED TEE & 7 592847,
FITEHES I, HBRR2HDOEFYE AIN,PIN F
BB 2 &5 54 AFTOMBRBELLE BRIEL,
ZTOER LB EEEZ LIz (Table 1)7247, 4
D T Uy 1 THRRSMERIC £ 2 EES LIz
b 53, MREEICE L T s i/IMb, TSROk
MBI ZDRREIC L Bk, §XTOH/MEIE P
hy £75, EEELRED, ThidfuMbo "TBE, &
WS EBEREEI SBT3 2D THE, ZOXE
£ 5 AL EIX BEREIZ & CIEE & 25Tk LB
LEZRRODTRTD "L Uh, 2BECTE 0, &
HHERRAIC B T 2 S BOBHRTIRPENERCER L b
DTH2EEZLTWBE, ZOREH»S, "L UTh, &
5 RO KE MR LR EN o Tz 2 e b

FEROD KU, ?

BRERD
Ml ?

- BEERO
" TRAM, ?

HERD T<UNy TRAEL?

Fig. 4 EMAEROBUMEE TCUh,? (R Tl
B ?

FCHHERDIEBEE £ A 1BETH, MFICLoTEz DR
WA (ThArR) 3874 2 AIREEN D 2,

BHohEkolc, NATHREIN TV AHROFERE
hid, Vot T2 EBRE: >T-0hb L
iz,

IV, <O REOADZXLE?

B D & 2w, T h, OFESMIZERYE AIN
R T PO RS SRR 0 ~ 6 cm 12, KEFEME PIN FR
B CIESMSA OSSO 1~ 3 em BRI/ L Tw
3, " Uh, OREBMBEFZT—ETHZI LD,
FOFELZE—FEDANZALD 2 EBESRATHLS
BOERREFETH S, BEAI AL ZHET2EE5S
DIREFIGUAT O L >R b DTH 3 (Fig. 5)2,

TR S P OERRAIK L o> THEREDFOEED
PRSI R R 2 8 X DR REENE L, RO
JEX - TR TN /8= X v b REEEL
%, ZOFW L HRERICHEBEHEORANM, &5 IE
v o 7-BEERESIR DK LN 2 Z & THIFE T
B (kinking) MWRAEL, HIEEPEBEITZER LV
My BWEETD, LwIBDTH3, ' {Uh, D=
I—FrR»OEHET 21, FIEBCREDOREIR "W
Ny BEUBHIO HHEND V8~ b AV b RETH
EUS2EZ 6N, FREORAE (HREIES
MR Wi T Uy OB OB EXBELo B0
b LI,

FEES ORBENSEC L - T, MEROREERCE
BRI X ERESZEN K E {Bb > T\ 2 AR b R
B, BEDO "< Uh, (BEELLCHh) LEED
FCvhy (EfElERE S Uh) RHET 5 &, MEDM
WCHTHTEAR (FREREFED & FiTE TOHM) wFEER
ol brhrbsd, BED " Uh, OIF) 5%
EREREERCEYP o2, E-EREFIORE» S, M
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Tablet ZELOWEEHAMBERTVEEEOS4E

1. ¥R EBGEE - a3 tos
I. MERD "< Uy (EEO T XTOHRAE)
A, PN (FREEOERER L)
B, FNEXE (MEROEADD)
C. EEE GEffoEARL)
D. EfElEAZE GERHAIDmEASD D)
(FBEE) 1 :1/4 Rz
2 1 1/4 PAE DYz
3 :3/4 LA EgrzE
. #EREROIE LD A
A BRIME

B BNEARTY

C : [lfeR D : EliEpEAR

PRI R ATRRREL & TSR B R RREIC B W
TH SN BMEHPEEEOSE, Wb AMHEED " U
M BIEEL, < CREBEALOMREIERLOFIE L EE
OFEET 4 DEF Tz, T ChOPUMEOREE W &
D, 1~3HEHEL:,

Ochi K, Horiuchi Y, Tazaki K, Takayama S, Matsumura
T: Fascicular constrictions in patients with spontaneous
palsy of the anterior interosseous nerve and the posterior
interosseous nerve. J Plast Surg Hand Surg 46: 19-24, 2012
L D WZE L TR

BRD "<V, BS0RUTOEFICEREICSZWI &
bHSHMERSTWRBEY, TNEDI NS, HERD
PO, Il ORITHEMRESE L 322 0 R
EFT2H0TIEEn I & [BITEHEEETRE
B, BRRCRIEESIACER (BHEE) 24£0T
BEMT 2], FLTHERPERDO A =X 2 M
RETR DR & o o T2 EME R ERVHS L T 5 6
EMRBE NI,

V. #ERO "<UN. CHRNEREBDED

B AIN/PINFRETA LN EHEERD LU
Ny AR RZBREMBSLELE P, WEZICHERO
BThb, LrLEdsiilok > CHEREY AR
LT b EEBIRD RGN RNIE, R RERIEE 2
HEAT U7 R DIE 5 dMETRRNCIBEE UTERI & b b isE

1445

AKLZ,
DA, ? 7

R, mEx
BIER T >/ —
RXY N

D%—; F
—
e E———

T<UN OFERE? ==
Fig.5 EEOLDEETZ (Uh, BEDOAHZX L
TR IR 2 & SRR BT ERE T B v

T&H 6N 1R,
HIRFE—, JEPATHE, KE #: EMMEED < Uh. Orth-
opaedics 15: 43-48, 2002 % JTIZ/ERY

FHRBEFTHLHEEENE, 20 i, T Uh,
DHFRHIRERRSHEEE T LML T 3 & & R
XRFLTwEDO0d LRy, ¥z BB PIN
FREFIORE T, "< Uh,y 2RETE ZEFIDIE S
2, TN, BEODS o ERN LD bEEETH
BEEBRRFThoID, 2O EH I, T U,
OBENSHEEFREERL TV 2L Tn L
Do

EEIR L T U, SED A H =X 4 (Fig. 5)
WEETHZZ6E, av,—FAY MEREIZHLT
BABIRESGEICERTH 2, £z U, ©F
BREEWFE D P O IE OBIEALL < Ui, REOHk
ok, iR R (MRS W TR iR
B rECaswsreEzoNnED (L Uh, OE
LR LELE, T Uhy SE2EIRELTWw3EbFZ
5N 5 EHEMEEBSREL TV 30BNBHESI L B9),
Z ORGERHEDOYTRED 72 T Uy EROWERAIINMY
DIEFICER LR D,

P, MOREMABFEWRFTRS 272, "{Uh, &
DHBHIBROLERER2RBL T 5, 24BBENHE, &£
FEFEME PIN BREER O REAABGR 2 ]_R T 549, &l
TRFEERTVAZEARL CHEEEENA Lo
fofe OFRRMAMEM 2T LI e 2 5, PIN B
B T Uy DR ledic T U, SOOIk
%o IR EMR S Th iz, UBRELADKRE » 5
UM, OEMTIEBEREOBREHEEIFENER L T
WB Ik, MEREOEE T X B3HEFEFK (sprout-
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1446 FEFETERDE SRR & 5 SR E S B MIARE RO O IEAENS & IR S DR A

Fig.6 ##EED "{Uh, OERLEERIC S 3 FIEBAKS
IR

ARRHBER K E S OFHERNE, SHONMEFRER

HEDIIT (ARED) KIEMBRHE OB LB (sprouting) o
Mg T -

AMATES, (UIF &, AR IETE, BN, IS, i KX
HREHMERRED “{ U oRESR B SE2L
S29, 2014 X VUL TIEH

ing) DR LEZ oNB/INEHEHMEBEDOEL g
hasaensd & (Figb), MECEBRELIER
THDZEPHSERDT, i T Uh, BT
BRI Y — 7 —EHC L > TREBEL TWY
Z bR ST, TRNOSOFERS, T U,
WEMRRENERTERVWI L, Ok TV
oy AL TR O WA T E SR E U T
WwWB Ik, " Uh, BEUTEEREREHITERE
HLTWaZE, BENRBEINT, BERTIARE
BLTHIDESIREIzHZ TS, 8, a6ix?
RERIEEI & - TYBERICIER I NS L 13E 2 #v,
RHEZHFT RS S b, —EHEMRE L2y T,
BARCBREMERT 2 LEND 3 RSN,

VL. 55 AIN FUEICY I D AR R RISt il

FINMPRERTOGAERIEREL A, P2k d 3
A BB L T b EIEBIED & 5 iz WIES 2 FiT D
TR E T BHERRMN L 1289, EF S DRET T, FE
RREEHS 40 BB T OREG TR SR RIBEN O R 13 R
ThH o729, RIEEREE TR FERFERE
ES DRI RIFCTHEDTENERMLTWEDTH
539, " UNh, WEFEFECERCEZSFEELTWS
TELLHEELTWIONS LRV,

PR SR A KU BEAT B T 1 R e BB E RS Rl e hv
WEEBNZ U T X, BT S R BT 25568050

o bo & EFFEME AIN FREX BRENE H 2 W I3
REKBETIC L > TEIET 2 WREHESH 2720, HHET
LRRBATIN & U ISR 2 UUBE L 2 ilis e x L
WO, ZD XS RMRE LT, EERESRE I RS
FRRRE DR WIRIEES (PIECRE) B, EiEEmR
(RFE) WU TIRBEBRES (i) B oflEkEse
FRELTWZRWRIEERRE B8 OBTMZERD
21,

1. BEEYE

HHERD T Uy OFEESHIS N B LETH» S, ki
“EEfIRERE, MENH EEE, MENSREE, BEE
s, REBESHEIE (Gantzer ), BHIFRIEL
JREIR 2 £ & 2 B HREE SRR AIN FRED
—HEENTERS, Lo TARBEIZNL TIXE
®, EBGERAI» & RiBEM OEH CEDHER & i
AIN 33 2 #HEREFIBHT N ER S L Tw B, 20
fiir= B EIBC 36 1 2 BABR F ORERR L fRBR ST & 2 &
&, AIN 8% o N IERHZEAREOF O AIN 5 =
ECEETES L, FETRAEULHERD "L
Ny WL THETER L, twuosiflEnh s,

v ZEFORE T, FERME AIN RER BT 3
BIEHREEDHEEIEREZ ohTwiz kD HE.
ENRESIN TV BY, MEAEB W L 5 AIN Ok
MBS BIEHRIEL 4 5 W BE D H 2 KIT
HAREE Y LTHIT L & 25, BEER25 BT b %iE
PEARREE DRI 2% - 7239, EE LRI Ric D
WTERI R B, BIEEHREESORREIRIEEAL
BATE 200 LI,

T U, OMRER &R U T OIS SRIEHIBET <
i AIN £% & AIN A4 % Holiz, PR b BB <0 i i e
DEALPFIE, BLEEE L2 s BENTRE
F 2 PR SRR 21T 0 0 & 7o FHEINEE N BEEIFER
B UNEELTWEIEDLHEDT, ZRO6D
EEI R T 2,

T E#R%E &7 CFMERREEC DL T W I L34
S5NTW3B, ZZTEES, HalHc8~10cm D
KEREVEEZE S, Z0/MUED &EAIZH 2 cm,
ARl 2> & AL EREPEIE S 10 cm VIR 2 ER T 5
FEEUEEEAWTWwE, Z OBk A E R EETIE
b b 6 THERBEERREILIE L A EEIL RV
BAnb B,

2. BEERENE
HIRD & 5 h Ep» ST & TREZTTEHERF
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R 2 IR AREMEDS B 2 72 DY, K E BN RE R
EFNTIFEmL 2 WOREE Ly, 72, BRME AIN
FREIC BT 2HERD "< Ohy 13@E%, WELEEOE
fI0~6cm WERLTHRE SN T \WB28), 7 THEE
5k, HIbEE T ORIEEIHREE ST EZERIZ L
TIERRZFLE Ll B8 5 cm O B YT TR IR
HIBET 21T > T 399, EH 2% 2 2 E/ANEYI 0
2R Y (Fig. 1)%,

BEER 25 ] (B /NI 116, SBE B 14 8) o
L, bBEY S HilECE B R8T & Bt NS DER O
WBCEREZRRhoT, 2OI Eh s, BHEMRRE
E O REMEHE E B 2R T 13 MR RT3 N B o
ATTHRAREEND Y, BBy CdBEN:
TAO—FE L THIEINTIVEEZ TW B, 22
L, FEBAHEEE %8 2 CHR B R R I o
JEDSIEDS B REGITIE T Oy M EBISEERS 1z B 2 ATRE
1235 5 7: 9%, KUIENEHRO L TFCERLIEET
HERDIEEERHEOED I wWFYA iz s X3,
TN INZEI 2 A Y L TR ONEETH S, i
FHEIE TR E O R LS WEESI T, B Y%
RT3 (Fig. 1),

VIL $551% PIN FRER(CSE 9 S iR SRR I B i

1. Fin@e L AES

FMHNRER 1T O B IR AIN FRFE & R F
EREL B, Pl edb 3 HUERRL T EERERE
DH BN WEFIEITR & T BIERMBH 282, Ll
B HRHNC IR S N BRE PIN FREO X L ¥ 5
IREREIZE A E WD, HBER 38 F O RIEERK
TEE LD, Z OFER, MR S FERER 50
AT OEFICBWTEBICRIFTHE I LBHSME
Kolz. 7o FIERFER 50 BT OERI T ATETHAR
MTHBERBOEFMCBOTNEBRBERERCREFT
boleDizxt L, FERFFER 50 B _E O] T IXATET
TR & TR O I BB 2 HBERERE A S iz
Iz MR CRMHERD " Uhy (TH) (Table1)
T T RERER 50 U T OEFICFELELTH D,
TORBRERCRFTD o1, 7 MBOMHRRE
EEREITIHECEXTERCRETRETHD, REM
BB OEHE D & SNz, FREDETHEE & FREDT
BOBMREMRE Lic L 25, FREMEHRCET (BER
17 BB Ewb iz 2 FREHET T 2EMC BV TFEN
HECFARTH S Z &, TR & TEREE] O RHE
KEEZRZWI L LM ER -5,

1447

BETEHAL

B E/NRRED

HEEEDTE - BT
HTICETER

Fig. 7 45T BEMEME T 2 EE 5 BB
FRIRFTRCIS U, BRI & N E/ANEYE 2 8 E v
AT T 5, i EECHRREOBREL2E, Bt
PINE 2R TEMR> TwaBEIE, NENEYE»S
BERURCHEEERE T 2, FUREELEATHEE
HEFEEOED S WTFY A Y ([HEIHw 8 ~10cm DK &
RIBYIEEE, O 5B 2cm, PIEIED
S EBAEIEH 10 c YIBE 2 R 3 R YIE )
Wi2d X9, Hidbo TINETZFHA X LTHL,
BB, ENTTHE, HIGHE—, BIUE—ER, HEBE: INEY
WX BRFSRIERTE MR 0BT, HFS5E26: 161-164,
2010 & Y iz

PEXD, #3506 0% 2 21554 PIN BHEORES
SHEiBNT 2 (Fig.8), REFRERFER 7 4 AU
EIEMER © » % GEHI, ADL (activities of daily liv-
ing) WXL WEF, »ESLkD, L2 AR
7o BRWERNL, FIHBELERIRETHS5, &
SIREER & R RRBREFI OB CEEEZR o7 Z
DS, FEFETH 2 2 & IiHEIEREIE ORI 1%
RHRWEEZ T\ 55, FERER S0 RER» DA
WHEST (FERERR 1 % B LAPNCREIDSSREY) »OFRER 7
7 B B R v ERAEA D 7 WIERI T, fRRRIH
B R ERT 5. TS OER (FERFER 50 AR
W OFEER 12 4 AR, FERFER 50 i L, Bk
HEAT) TR ARSI X 23R EE» D B
T8, TESEIRHSEEERE D 7= 1 R SRR RIBEAT & R TT
MO—HNRET L ERT 5, REMERESHH, I
T (Table 1) OHFRPEEE bERBETRTH 2720,
[BERATIR OO R RETT 2,

FrFele AIN BRE & IR, ReSeE PIN R b fiT 21
EAEIE 5 % I PRSI & - TE{ET 2 Alke
D270, AT 2RBITIE U RRERRR %t
BEL R WIS E Lo, 2 k5 it LT, U]
B U WiRTs IR N S 5 REIFARESRCBEFR
REF B DORATHT D B 55050, RIS L TEF
B ER S REHRE, UEL T »ERHE
{HFEICBITT 2EE S ORI WTH 3 559,
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1448 HEFEPERTE R AR & R RN B R AR ORI AR & TRH T SR DA

[ m=rs0mEs |
T Lz
HERTHBEXS
RIS 7 NEES gu
=3 L/ “"‘.x.[,\[,\z"’_ REHARE
| remsRRIRIRT | E
BER12HAME (DWR

@MJE
; Y

[ wexsmssh+Rsan |

Fig. 8 HRUEBEMBRRECHTIEES OEBEHS
BEORERER, MEOETHE, Wi, &E0
ADL BEORE, fiithofReicky, HEEET 5,
B, BRETIRT2MES T, ADL XX H 5
BRCFNE2ERT 5. T2METH 5 I L id, RIFER
B ORI & 13z & 220, FRRRIEENT I & - TR S EE
THAEEEEFER L, BTN AR R & G08E L 2 AT
REFRT 5,

BEHET | FRELEER 1 4 AR5 U7 ES

Ochi K, Horiuchi Y, Tazaki K, Takayama S, Nakamura
T, et al: Slow progression predicts poor prognoses in
patients with spontaneous posterior interosseous nerve
palsy. J Plast Surg Hand Surg 47: 493-497, 2013 ; B
7, SEPITTHE, EEE—: RSB MR, HRERE
MR, SEEtE 6R): RESAROTRT. 2970
Yo —t, B, 2014, (EORI) & DB L Cizik

Wz

2. #HERREH BN

BEER WL 2RI HREE R T 3 720,
Ll SRR 2 CTRET 2 2 E8% v, BRI
SRR 7 B PIN FREC b - 7o ER O BB 1R B K
DEEFHREEMTLUNRN TV LOHEL b s
B2 FEERIZ T 4 FVEERBERERR D o EE
PR EECHR AR O GRS FEN A S NS
&, & DIERIARIEERED 5, BALH A TIREBHRA
B 5 g% O PIN O LB 3BREIREERZ & ol
EWBHHDT, INEFEERVBEET 5, MEW X 2R
HHBREEDRE S H 5559, PIN BHEMHEE?
o TR WLIE D EE S ITRIBEMHRES L HET L Tw»
2V, PIN % 8 5 10EMITERL, BRI E LTH
5N 3% Frohse BEL &> ENH 2 VBT 2 (Fig
3), Frohse BSEAICB T 5 PIN OF/IMER B mE
BARAONTGED A, BIHMEEED D LHBTL T
w3, BE LR PIN & & BB MR, MER
I R SR IR 21T 2 6

FrtE AIN R & HAR, BRMEPINRRECB T 2
FEEID T U, b Frohse S OEAL 1~ 3 cm i@
EHICIREINTWVWS Z &0 529, iETOTHhn

BREC LY B O BERSTER AR B 5 LT
LIzBE i, BEEHRARCB-> TR 5cm
B SO TH L, OB AIN FRED
et BN ODE: & FIRR, MR EBESMHRAE O aRELR
FERE LB £ TRATY B e DI KYIE2ME
BOLTRERT IWEREEL2ERBL T2 T4 >
%, fiEE FESHRAROGFELREEREL, Bt
% ERIEREIC U ss & PIN IS HUE B 7 R 5 s &1 B4
2179,

VIL #5580 AIN/PIN BREICH S SRIEESHE

RS

FrFstE AINPIN R FEEHEBNE D, 20
EARBEPHEAS R CERBEHZ I 8%, The®
fRIAS 2 7o izid, HiM & SHERELRPIFED AR TH
%5, %2 TN114E, bHREIST 5 EFE AN
PIN HRE DA BB 280 & 1o 3 2 HINT, AT
& % ffi i $L F W 3¢ (interosseous nerve palsy study
Japan : inPS-JAPAN ;| 7 R 84 ¥— [ IEMERKY -
REFIREEHE, RFRE | FINKEERIEL - I
W R, JIETL) IEREEE « JERITHE TRk
BHE, BHR @ BEEEBAREERIE - BEEN,
http://www.inps-japan.net) #%HARBEMHREE SO F
DOHBIBEIERELFLE U THRE L9, 2014468 H
BIE, £E 3R (5 bHMBERSAFTIER 35, E
PlEFas  22) OZHBAIOT, #ETFTH B (Table
2),

2014 £ 8 A & Tz, Rtk AIN BRI &ETT 45 #,
HFFEM PIN FREUISETT 2 fIsESFa Nz, IET
DOERBBER» S, M AIN FOE & 5544 PIN B
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Abstract

Key words

Spontaneous anterior or posterior interosseous nerve palsy is usually treated as a part of
neuralgic amyotrophy. However, recent studies have shown that many of these cases
involved fascicular constriction in the affected nerves, and interfascicular neurolysis may be a
better option than conservative treatment in cases that do not show spontaneous recovery
within several months. Here, we review recent studies on these palsies.

spontaneous anterior interosseous nerve palsy, spontaneous posterior interosseous
nerve palsy, fascicular constriction, neuralgic amyotrophy, Parsonage-Turner
syndrome
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