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Bylaws of Honorary Membership (Foreign)
Japanese Society for Surgery of the Hand

[Objectives]

1. In order to achieve the objectives of the Japanese Society for Surgery of the Hand from an interna-
tional standpoint, as set forth in Article 4 of the Articles of the Society, the Society hereby creates
“ Honorary Membership”.

[Qualification and Application]
2. Any person(s) eligible to become an Honorary Member shall satisfy the following requirements :
1) Be aged over 65 years old
2) Is a member of a society for surgery of the hand of his or her country
3) Has been an invited guest lecturer at the Annual Meeting of the Japanese Society for Sur-
gery of the Hand more than one time, or has made a significant contribution to relations
between the hand surgeons of our society and those in his or her country.
3. The admission of the Honorary Member(s) shall be evaluated by the Board of Directors and then
be approved by the council and reported at the General Assembly.

[Rights of Honorary Members (s) ]
4. The Honorary Member(s) shall have the following rights.
1) Their membership fee shall be waived.
2 ) To receive The Journal of Japanese Society for Surgery of the Hand and other publications
of the Society when they are published
3) To participate in meetings held by the Society
4 ) To make contributions to the Society’s journal and to submit papers for meetings held by
the Society

[Duty of Honorary Member]
5. Honorary member(s) are requested to notify the secretariat of the Society of any changes in the
name, address, and other relevant data affecting their membership.

[Notice of Admission]
6. The Board of Directors shall publish the names of the honorary member with his or her permission.

Appendix ;
1) Modification of this Bylaw shall be undertaken by The Board of Directions
2 ) This Bylaw shall come into force on May 13th, 1999.



Bylaws of Corresponding Membership
Japanese Society for Surgery of the Hand

[Objectives]

1. In order to achieve the objectives of the Japanese Society for Surgery of the Hand from an interna-
tional standpoint, as set forth in Article 4 of the Articles of the Society, the Society hereby creates
“Corresponding Membership”.

[Qualification and Application]

2. Any person(s) intending to apply for a Corresponding Membership shall satisfy the following
requirements ;

1) The candidate shall be a member of a society for surgery of the hand of his or her country
and shall be willing and be able to contribute to the development of the Japanese Society for
Surgery of the Hand.

2) The candidate shall obtain the recommendation of two councilors or honorary members of
the Japanese Society for Surgery of the Hand.

3) The candidate shall have applied for Corresponding Membership by filling out the pre-
scribed application form and submitting it to the secretariat of the Society.

3. The international committee of the Japanese Society for Surgery of the Hand will consider the pro-
posed candidates for Corresponding Membership as recommended by councilors or honorary mem-
bers of the Society and will report to the Board of Directors.

Each application for Corresponding Membership will then be evaluated by the Board of Directors for
admission or rejection. The admission of the new Corresponding Member (s) shall then be approved
by the Council and reported at the General Assembly.

4, The total number of Corresponding Members shall be fifty or less.

[Rights of Corresponding Member]
5. The Corresponding Member shall have the following rights
1) Their membership fee shall be waived.
2 ) To receive The Journal of the Japanese Society for Surgery of the Hand and other publica-
tions of the Society when they are published ;
3) To participate in meetings held by the Society ;
4 ) To make contributions to the Society’s journal and to submit papers for meetings held by
the Society ;

[Duties of Corresponding Member]
6. The Corresponding Member shall have the following duties ;

1) To help contribute to the development of the Japanese Society for Surgery of the Hand by
attending meetings held by the Society or by submitting articles and/or news letters for
possible publication in the Society’s journal or in other publications of the Society at least
once every five years ;

2) To promptly notify the secretariat of the Society of any changes in the name, addresses,



and other relevant data affecting their membership ;

[Notice of admission]

7 . The Board of Directors shall publish in the Society’s journal the names of persons being admitted.

8 . The period of membership is five years, but this can be extended on approval by the Board of Direc-
tors until the member reaches the age of sixty—five years

Appendix ;
1) Modification of this Bylaw shall be undertaken by The Board of Directors.
2 ) This Bylaw shall come into force on May 13th, 1999.
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A New Clinical Induction Test for Carpal Tunnel Syndrome
—Okutsu’s Test—

Ichiro Okutsu, Ikki Hamanaka, Yoshihiro Chiyokura
Tatsuro Karita, Yasushi Oshima

Department of Orthopaedic Surgery, Japanese Red Cross Medical Center

Some useful diagnostic clinical tools such as the wrist-flexion test (Phalen’s test) and the wrist-extension test
(median nerve extension test) increase carpal canal pressure and reproduce clinical symptoms. From our clinical expe-
riences, we have developed a new induction test for carpal tunnel syndrome which we named Okutsu’s test.

We performed Okutsu’s test (palm to palm grip with thumb extended, followed by maximal deviation of the wrist to
the radial for a period of one minute) preoperatively, and measured carpal canal pressure in 371 hands in 284 carpal tun-
nel syndrome patients who had been diagnosed by clinical signs and electrophysiological tests. The mean age was 59.2.
The operative procedure for carpal canal release has been described elsewhere. Pre— and postoperative (complete
release) carpal canal pressure is measured using the continuous infusion technique with a 14 gauge Angiocath in
Okutsu’s test position.

The positive rate for induction of clinical symptoms such as numbness or tingling sensations was 74% preoperatively
in Okutsu’s test position. The positive rate for the wrist—flexion test was 48%. The positive rate for the median nerve—
extension test was 53%. The positive rate for Tinel like sign was 67%. The mean preoperative carpal canal pressure
(£SD) was 161.1 (56.3) mmHg in Okutsu’s test position. The mean postoperative carpal canal pressure (£SD) was
345 (20.7) mmHg. Postoperative carpal canal pressure decreased significantly.

We conclude that Okutsu’s test is a useful clinical diagnostic tool for carpal tunnel syndrome.
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Pre- and Postoperative Sensory Evaluation Using Vibratory Threshold Test
in Patients with Carpal Tunnel Syndrome

Hideki Tanaka, Yoshio Kaji

Department Orthopaedic Surgery, Kagawa Medical University

Kenichi Takahashi

Shikoku Rihabilitation Academy

The sensibility of the hand was evaluated preoperatively and postoperatively in 34 hands of 28 patients with carpal
tunnel syndrome who underwent carpal tunnel release.

Tests of sensibility include the vibratory threshold test using SMV-5, 2PD test, Semmes—Weinstein (SW) monofila-
ments test and median—nerve sensory conduction velocity (SCV). Out of 102 digits including the thumb, index and
long fingers of 34 hands preoperatively, 65 digits (63.7%) demonstrated abnormal on vibratory threshold test, 63 digits
(61.8%) on S-2PD, 48 digits (47.1%) on M-2PD and 35 digits (34.3%) on SW monofilaments test, respectively.
Thirty-three (97.1%) of 34 hands showed abnormal SCV. At the period of averaged 7.4 months after carpal tunnel
release, 36.9% of preoperative sensory abnormalities returned normal on the vibratory threshold test, 71.4% on S-2PD
test, 72.9% on M-2PD and 80.0% on SW monofilaments test, respectively. Six (18.2%) of 33 hands with delayed SCV
retuned normal postoperatively.

The results demonstrated that the recovery of vibratory threshold was slower than that of S-2PD, M-2PD, and SW
monofilaments tests. Accordingly, the vibratory threshold test would be significant to evaluate the sensory recovery of
the hand over a long period of time after carpal tunnel decompression.
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729, Sl FRGEFRER O Mk O REEME O 2L B (e 27, B 1, FEE#bE 28~78 5%) D 34 Fa
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SCV after carpal tunnel decompression.
I(Z(’)) WICEERLEEZ 5 ETEL. ZOWMBRTER
] FEH A OEE R IR L 7. REEBEOHHOT
= p<0.005 ECRIZEFEHS L URERT, 22 Nn278%
ks p<0.005 roi g 38.3%, S-2PD Tix 41.2% & 82.6%, M-2PD Tk
o 56.3% & 81.3%, SW monofilaments Tl 84.6% &
773%, ZLTSCV T 0% E 24% e o7z, T
369 b, BHEREOE S CHER X OERICH 578, FEE
FHIIE S-2PD DA THEEZE2AO . 5%, OCTR
Vibrat — ary SW BEOBHIE 2 1S, BAERE & DB 38> T S-2PD X
ibrato S-2PD - = < N B S
Thresho?tli Monoefilaments ﬂ‘@*ﬁﬁf HFEITICEEEZH T 2 881HE»H 5
Fig 3. The percentage of digits which had abnormal sen- ElRbNB,

sibilities preoperatively that returned normal at the
period of averaged 7.4 months after carpal tunnel
release.

& B

1. FIREEERE 28 #] 34 FOF, "B X UHRREOE
102 R R E LT, FREFABRMEIEICE W,
REIFET SMV-5 I2 & 2 IREVERAfE% S-2PD, M-



1)

FIREEREC & T 200 - R OMRE & LU oRBEBERE 385

2PD ¥ X ' SW monofilaments % 5 MR AL
PR RS R & HERET U 7.

. IRENEERRME O BE AT 63.7% I A S, Mk

FDIHLDIINVIEFEHICEL . —77, S
2PD, M-2PD ¥ X U8 SW monofilaments “CIX T8l
FNFN 61.8%, 47.1%, 343% CEEHELEL,
WBIEZDI LDZENFN 7T1.4%, 72.9%, 80.0%
MIEFAL L 72, a2 i REERE O |E I,
S-8 L U M-2PD B X ¥ SW monofilaments D %
nk NEpo,

. IREIEE{E I 2PD ® SW monofilaments o [B]#E1%

bl BELAEIEES TH 5,
X 73

MHE¥XEZ, S/ f#: SfEfERE s T 2 AERED

IR BORTAG —IREN R BRI % Al T —., HEEREE, 65 464~
476, 1991,

2) Szabo RM, Gelberman RH, Dimick MP : Sensibility testing in
patients with carpal tunnel syndrome. J Bone Joint Surg, 66-A :
60-64, 1984.

3) EMER, ZREB, REED 2 EHEETREED
P BT 2 IRE L E RN FMOFRIEOBE —2PD KES
& X Semmes-Weinstein #E & DHER—. HFLFE, 8225~
228, 1991,

4) TG, EEDE, XN W 3 FREEERLS
I IS RERBE IS % Threshold Test DRZEIC 2\, H
FRFE, 4:124-128, 1987,

5) Mg, IHENS, MR 20 0 FREEBRTCE
2 IREVEBEIERE OZWTINMGE, HFREE 16 ¢ 862-865,
2000.




HFE45 (] Jpn Soc Surg Hand), %518 % %5 4% 386-389, 2001

FIREIEEEEIC BT 5 Neurometer® O F HEEIZ DWW T

%ﬂ’\]ﬁlﬁ%'?&ﬂﬂ%ﬂ%
W R #-E H OB K

Current Perception Threshold as a Measure of Recovery in Patients Suffering
from Carpal Tunnel Syndrome

Naoki Osamura, Kazuo Tkeda, Daisuke Yamauchi
Katsuro Tomita

Department of Orthopaedic Surgery, School of Medicine, Kanazawa Univesity

The purpose of this study is to examine the correlation between the current perception threshold (CPT) and the
severity of post-operative symptoms in patients suffering from carpal tunnel syndrome. CPT was determined in the
middle finger of 13 patients (14 hands) with carpal tunnel syndrome and 16 controls (32 hands) using a Neurometer.
A Neurorneter is a device used in assessing neuropathy and measuring CPT. The CPT was scored at three time inter-

: (1) before surgery, (2) two weeks following surgery, and (3) three months following surgery. Patients were
d1v1ded into two surgical groups : Group A, hand numbness improved early (n=8), and Group B, hand numbness
improved slowly (n=6). The CPT (5 Hz) of group A at two weeks showed no significant difference when compared
to controls. The CPT of group A measured at 250 Hz and 2 kHz were gradually diminished following surgery, but
showed significant difference at three months when compared to controls. The CPT of group B measured at 5,250, and
2 kHz did not change following surgery. Therefore, we conclude that the CPT at 5 Hz is a parameter that can be used in
patients suffering from carpal tunnel syndrome whose neuropathy symptoms improve early following surgery and that
these measurements can be used to correlate the severity of post—-operative symptoms with recovery.

T HEH G H D, Mitto BREROKEE ITEGIC
ko T4 TH 5, S0, FHLlx CTS BEOHiIBER
CPT (current perception threshold) & lZERAEE FEIRDWEE & CPT OEEMEIC DLW THE L 2D T
D Z LT, BEIEAEE AT, BAEMELMEE WET 5
AB, A0, CMEICOT CERNWEREEZWHEIC 4 &
IhBEonaEThHs (F1). JoOHiEE T 5EED
Neurometer TH 3., 2F D CPTHIEHEMEL D bEw W, BRERPEREHFNIREICELD CTS &
LD T EE, HEMRLTwEEn) ZtxEDb WS NFREFEBMT BT L 1341 14 F (B3
LT3, Fialk, 1998 225 Z D Neurometer % fi F, 11 F, FHER R THD. i, BEE
AL, FRERE®HE (carpal tunnel syndrome : CTS) A16 8132 F (Bt 18 F, ik 14 F, FHEHER 26
BE O MBI 2 BT > T E Y, ) EXEREEE UCHEL .
CTS BEDFHRERPNE, TAHAPPICLUNGY
D EHRIERDSET 2EH S HUL, EROWELE

&

il

Key words : current perception threshold (EHERIEAEE), carpal tunnel syndrome (FAREREWREHE), sensory disturbance (FIEHE[EE
#)
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Evaluation of Orthodromic Sensory Nerve Conduction Test by Inching
Method for Carpal Tunnel Syndrome

Mitsuhiko Nanno, Hiromoto Ito, Takuya Sawaizumi
Takafumi Aoki

Department of Orthopaedic Surgery, Nippon Medical School

Introduction

Many electrophysiological analyses for carpal tunnel syndrome (CTS) have been reported. However, there

have been only a few studies about the orthodromic sensory nerve action potential (O-SNAP) by the inching

method®. To examine the usefulness of O-SNAP measured by the inching method for the accurate diagnosis of
CTS, the results of this method were evaluated in relation to the (1) distal sensory latency (DSL) of the anti-
dromic sensory nerve action potential (A-SNAP), (2) distal motor latency (DML) of abductor pollicis brevis

muscles (APB), and (3) a needle electromyography of thenar muscles.

Materials and Methods

The subjects were 21 patients (4 males and 17 females ; 24 to 73 years old, average age 56.0) in whom CTS

was clinically suspected in 24 hands, and the controls were 11 healthy subjects (10 males and 1 female ; 25 to

43 years old, average age 35.0). Informed consent was obtained from all subjects.

All tests were performed using an electromyograph, Neuropack 8. In measuring O-SNAP by the inching

method, electrical stimulation was applied to the second finger through ring electrodes. For recording with bipo-

lar electrodes, two surface electrodes were positioned distally (R_,, R_,) and four proximally (R, Ry, Ry,

R.s) at intervals of 2 cm along the median nerve, setting a reference point (R,) at the midpoint of the distal

wrist crease (Fig. 1).

The strength of stimulation was set to be at twice as strong as the threshold sensory level. The frequency of

stimulation was set at 3 Hz. Nerve action potentials were recorded 500 times between each electrode position,

and the average values, that is, those of A_,, A_,, Ay, A1y, Ai,and A, were obtained. The indifferent electrode

was placed between the most distal recording electrode and stimulating electrodes.

Negative interpeak latencies at each interval and amplitudes of the negative wave at six recording points were

obtained by measuring O-SNAP using the inching method.

1.

Items evaluated :
Negative interpeak latencies at five intervals and amplitudes of the negative wave at six recording points
obtained by measuring O-SNAP by the inching method

2. DSL of A-SNAP
3. DML of APB
4 . Needle electromyography of thenar muscles

Key words : carpal tunnel syndrome (FAREFEMRE), electrophysiological study (BRAEHEMIMET), sensory nerve conduc-
tion test (FREFFEEME), inching method (A ¥ ¥ /)

Address for reprints : Mitsuhiko Nanno, MD, Department of Orthopaedic Surgery, Nippon Medical School, Tamanagayama Hos-
pital, 1-7-1 Nagayama, Tama-shi, Tokyo 206-8512, Japan.






392 Mitsuhiko Nanno, et al.

| DSL of A-SNAP |

T | |

normal prolongation impossible to record
(4 hands) (13 hands) (7 hands)
DML of APB DML of APB DML of APB
normal normal prolongation  prolongation  impossible to record
(4 hands) (1 hand) (12 hands) (5 hands) (2 hands)
*:3 hands)l
O-SNAP measurement O-SNAP measurement
by the inching method by the inching method
possible to record impossible to record
(17 hands) (7 hands)

Fig.3 Results of electromyography
* : needle electromyography of thenar muscles (neurogenic pattern).

the average value of the control, this would be considered as a prolonged latency.

In the patient group, O-SNAP was recordable from 17 out of 24 hands (Fig.3). Prolongation of the negative
interpeak latency of O-SNAP was observed at the 2 cm interval distal to (between R_, and Ry) the distal wrist
crease, and reductions in amplitudes of the negative wave of O-SNAP were observed at recording points (R_,
and R_,), 2cm and 4 cm distal to the distal wrist crease in all 17 hands.

Among the 17 hands, delayed DML and DSL were observed in 13 hands, and in these 13 hands, prolongation of
the latency of O—SNAP were observed at the 2 cm interval distal to (between R_, and R;) the distal wrist
crease. Significant reductions in amplitudes of O-SNAP were observed at all recording points. The carpal tunnel
release were performed on five out of the 20 hands, and stenotic changc of median nerve was observed at the
location where the surgery was performed.

Among the 17 hands, prolongation of the latency of O-SNAP was observed at the 2 cm (interval) distal to
(between R_, and R,) the distal wrist crease in four hands in the early stage of CTS in which DSL and DML
were normal.

In the other seven hands, O-SNAP could not be recorded, A-SNAP could not be recorded either. The needle
electromyography of these seven hands showed neurogenic patterns in the thenar muscles.

Representative Cases

Case 1, A representative case of the patient group with prolongation of DML and DSL, is presented (Fig. 4),
Prolongation of the latency of O-SNAP was observed at the 2 cm (interval) distal to (between R_, and R;)
and further distal to (between R_,and R_,) the distal wrist crease, and significant reductions in the amplitude
were observed at all recording points.

Case 2, A representative case of the patient group with normal DML and DSL, is presented (Fig.5). Prolon-
gation of the latency of O-SNAP was observed at the 2 cm (interval) distal to (between R_, and R,) the distal
wrist crease, and reductions in the amplitude were observed at recording points (R_, and R_,) 2 cm and 4 cm
distal to the distal wrist crease.

Discussion

It has been reported that measurement of SNAP is an accurate method for diagnosis of CTS ; in particular, the
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Fig.4 O-SNAP measured by the inching method
A representative case of the patient group with prolonged DML and DSL.
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Fig.5 O-SNAP measured by the inching method
A representative case of the patient group with normal DML and DSL.

inching method?? is very useful for the accurate localization of entrapment sites. However, the conventional
measurement of A-SNAP by the inching method developed by Kimura" has a drawback, that is, the position of
stimulating points needs to be changed about 12 times at 1 cm intervals. Moreover, when stimulating electrodes
are pressed strongly on the skin, the relationship between the stimulating points on the skin and the stimulating
points on the nerves becomes ambiguous. In addition, due to the stimulus diffusion phenomenon, stimulation is
applied not to a point but to a certain area. Therefore, in some cases, the distance from an electrode on the sec-
ond finger to a stimulated point is not exactly equal to the distance through which a stimulus travels?.

The advantages of O-SNAP measured by the inching method are as follows” : stimulating electrodes are eas-
ily positioned at points from which nerve conduction is easily recorded ; it is a less invasive method using sur-
face electrodes ; and the pure sensory nerve potential that is not mixed with the compound muscle action poten-
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Table 1 Relationship between stage of CTS and electromyography

Stage of CTS

Slight or early stage of CTS Moderate CTS Severe CTS
Electromyography
DML Normal Prolongation Impossible to record
DSL

Negative interpeak la- | Prolongation at the carpal tunnel | Prolongation at the carpal | Impossible to record
tency tunnel or both the carpal
tunnel and the distal to the
carpal tunnel

Amplitude of negative | Reduced amplitudes at the car- Markedly reduced amplitudes | Impossible to record
wave pal tunnel and a point proximal at all recording points

O-SNAP measurement
by the inching method

to the carpal tunnel

tial can be recorded.

Table 1 shows results of this study at various stage of CTS.

Prolongation of the latency at the 2 cm interval distal to (between R_; and R,) the distal wrist crease and sig-
nificant reductions in amplitudes of the negative wave at all recording points were observed by measuring O
SNAP using the inching method in 13 hands with moderate CTS and prolonged DML and DSL. Therefore, this
method is effective in identifying entrapment sites in hands exhibiting CTS and determining the stage of CTS.

On the other hand, prolongation of the latency at the 2 cm interval distal to (between R_, and R,) the distal
wrist crease and reduction in amplitude at a recording point (R_,) distal to the distal wrist crease were
observed in four hands in the early stage of CTS with normal DML and DSL. Therefore, this method is also
highly effective in diagnosing CTS at an early stage.

Accordingly, we consider that measurement of O—SNAP by the inching method enables accurate diagnosis of
CTS by studying latency, which may be an index of segmental demyelination, and wave elements such as ampli-

tude, which may be an index of axonal degeneration.
Conclusions

We conclude that O-SNAP measurement by the inching method enables easy positioning of stimulating elec-
trodes and facilitates recording of nerve conduction. Moreover, this method is sufficiently sensitive and effective
for identifying accurate regions of CTS. Results of this study indicate that this method is more effective for diag-
nosing CTS at an early stage and specifying damaged regions than the conventional measurement of DML and
DSL of A-SNAP.
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Trigger Digit as a Concomitant of Carpal Tunnel Release

Masanori Hayashi, Shigeharu Uchiyama, Hiroshi Toriumi
Hiroyuki Nakagawa, Tadaatsu Miyasaka

Department of Orthopedic Surgery, Suwa Red Cross Hospital

Although it is widely accepted that carpal tunnel syndrome and trigger digit often coexist in the same hand, the inter-
active relationship between the disorders is unclear, We hypothesized that carpal tunnel release could accelerate the
development of a triggering phenomenon in digits in the affected hand during the post operative period. We conducted
a prospective study to confirm the hypothesis.

From March 1995 to April 2000, 209 hands in 121 patients who were diagnosed in our department as suffring from
idiopathic carpal tunnel syndrome were enrolled. We were unable to follow-up 16 hands in 11 patients, thus, a total of
193 hands in 110 patients remained for assessment. Surgical carpal tunnel release was performed in 113 hands, and 80
hands reseived conservative, non-surgical treatment. Diagnoses were made based on subjective symptoms, physical
findings, and nerve conduction studies. Each participant’s sex, age, affected side, dominant side, severity of carpal tunnel
syndrome, history or presence of trigger digit, and job with risk factors for developing overuse syndrome were
recorded. The patients were evaluated for the presence or absence of trigger digit at one month, 3 months, 6 months
and 12 months after the follow-up started. We compared the incidence of trigger digit that occurred in each group for
one postoperative year. A statistical analysis was performed to determine significant prognostic variables for the occur-
rence of trigger digit.

Relative risks (95% confidence interval) of developing trigger digit for carpal tunnel surgery and lower grade of car-
pal tunnel syndrome was 5.38 (2.22-13.07) and 0.49 (0.28-0.85), respectively. Logistic regression analysis revealed
a significant prognostic variable for the occurrence of trigger digit was surgery in the multivariate model (p<<0.004).

Palmar displacement of the flexor tendons increases after carpal tunnel release. It can lead to increased friction and
reaction force between the flexor tendon and the Al pulley. Trigger digit should be regarded as a concomitant of carpal
tunnel release.
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Key words : carpal tunnel syndrome (FHRETEREE), trigger digit (MFEHE), carpal tunnel release (FAREFAHA?T)
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Complications and Recurrence after the Endoscopic Carpal Tunnel Release

Hajime Kimura, Masuo Sasa, Kou Izumiyama

Department of Orthopaedic Surgery, St. Marianna University School of Medicine, Yokohama City Seibu Hospital

Moroe Beppu, Haruhito Aoki

Department of Orthopaedic Surgery, St. Marianna University School of Medicine

Endoscopic carpal tunnel release increasingly becomes a common treatment method for carpal tunnel syndrome.

However, some kinds of complications have been reported following this method. We have performed two-portal endo-

scopic carpal tunnel release for 296 hands of 232 patients since 1993. Satisfied results were achieved in most of cases

after this surgery, but incomplete release of the flexor retinaculum was occurred in 3 hands (1.0%),

There was no lac-

eration of nerve, artery and flexor tendon in these patients. In seven cases, the methods were converted to open carpal

tunnel release during surgery because of pain and existence of median nerve or flexor tendons in the endoscopic view.

In six cases, the symptoms were recurred (2.0%) an average of 51 months after initial surgery. The possible mecha-

nisms of complications of endoscopic carpal tunnel release were mentioned.
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Correlation of Postoperative Carpal Canal Pressure and Clinical Recovery in
Endoscopic Carpal Canal Decompression

Ikki Hamanaka, Ichiro Okutsu, Yoshihiro Chiyokura
Tatsuro Karita, Keiichiro Sugiyama

Department of Orthopaedic Surgery, Japanese Red Cross Medical Center

Objectives : We perform carpal canal pressure measurements to determine whether the carpal canal has been com-
pletely released in endoscopic carpal tunnel surgery. In this study, we analyze the relationship of postoperative carpal
canal pressure and clinical recovery rates.

Materials and Methods © Since August 1995 we have released the distal holdfast fibers of the flexor retinaculum
(DHFFR) in addition to the flexor retinaculum using the Universal Subcutaneous Endoscope system for carpal canal
decompression. Prior to that time we had not identified the DHFFR, and in some operations it may have remained unre-
leased, resulting in higher postoperative carpal canal pressure. Carpal canal pressure measurements with power active
grip were performed postoperatively using the continuous infusion technique. The mean pressure and one standard
deviation cases operated after August 1995 was 15.84-11.8 mmHg. Based on this figure we decided that postoperative
carpal canal pressure should be less than 28 mmHg. We compared clinical recovery rates in patients operated prior to
July 1995 in which postoperative carpal canal pressure was higher than 28 mmHg with those of patients operated since
August 1995 in which postoperative pressure was lower than 28 mmHg. Clinical recovery results were based on disap-
pearance of tingling sensations and sensory disturbance as measured by a 3 g. needle and a 2 g. von Frey hair.

Results : The mean recovery period for tingling sensation in the high pressure group was 20.0%13.4 days. In the low
pressure group it was 15.9:10.3 days. The mean recovery period for sensory disturbance as measured by a 3 g. needle
was 2.912.3 weeks and 1.5+1.2 weeks respectively. The mean recovery period for sensory disturbance as measured
by a 2 g. von Frey hair was 3.132.6 weeks and 1.711.4 weeks respectively. In all three clinical evaluations recovery
was significantly statistically faster in the low pressure group than the high pressure group.

Conclusion : We conclude that release of the DHFFR in addition to the flexor retinaculum in endoscopic carpal canal
decompression will result in lower postoperative carpal canal pressure, and faster rates of recovery for clinical symp-
toms.

Key words : carpal canal pressure measurement (FARENERIE), Universal Subcutaneous Endoscope (USE) system (22— A 2
F A), continuous infusion technique (2 ¥ 5 4 =7 AA ¥ 72— 357 = v 7), distal holdfast fibers of the flexor
retinaculum (DHFFR)
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Shibuya—ku, Tokyo 150—-8935, Japan.
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Four Cases of Carpal Tunnel Syndrome with Improved Hand Stiffness after
Endoscopic Carpal Tunnel Release

Yoshinori Miyasaka, Ryuzo Kato

Department of Orthopaedic Surgery, Miyagino Hospital

Hitoshi Gotoh, Kazushige Hasegawa

Department of Orthopaedic Surgery, Tohoku University School of Medicine

Four cases of carpal tunnel syndrome with marked hand stiffness are presented in this paper. Besides pain and numb-
ness in the median nerve area, the hand stiffness was remarkably improved after endoscopic carpal tunnel release

(ECTR).

The hand stiffness improved after ECTR had common characteristics summarized as the followings. The patients felt
stiff in their fingers without IP joints pain and were difficult to flex their fingers. The hand stiffness was dominant in the
early morning after getting up and relieved with motion of fingers. Active flexion was more limited than extension. We

conclude that this phenomenon was derived from the limited sliding of flexor tendons in the small carpal canal because

the hand stiffness was markedly improved right after the release operation of carpal ligaments.
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Association between Stenosing Tenosynovitis and Carpal Tunnel Syndrome

Akimasa Morita, Yoshihiro Tomida, Hitoshi Hirata
Atsumasa Uchida, Kohzo Fujisawa

Department of Orthopedic Surgery, Suzukakaisei General Hospital

The association between stenosing tenosynovitis such as snapping digit or de Quervein disease and carpal tunnel syn-
drome is not rare. There have been several studies on this topic, most of which report association rates of as high as
20%. However, little is known about the pathological process behind the association. We recently reported that accumu-
lation of versican, a large proteoglycan, in the tenosynovium plays a crucial role in the development of carpal tunnel syn-
drome. Proteoglycans are negatively charged macromolecules, which can increase their volume by absorbing water. The
purpose of this paper is to describe the clinical features of the association and the role of versican in the two pathological
conditions.

We studied 76 lesions (snapping digit : 66, de Quervein disease 8, others 2) in 46 patients who had undergone sur-
gery for both stenosing tenosynovitis and carpal tunnel syndrome at Suzukakaisei General Hospital since 1997. In this
period 164 carpal tunnel releases were performed and the association rate was 28%. In 70% of the patients, carpal tun-
nel syndrome preceded stenosing tenosynovitis. In 25 of the patients, the onset of the stenosing tenosynovitis occurred
within 6 months of open carpal tunnel release. The tenosynovium harvested during surgery highly and diffusely
expressed versican as seen in the tenosynovium around the median nerve in carpal tunnel syndrome. These results
strongly suggest that the pathomechanism of both stenosing tenosynovitis and carpal tunnel syndrome is closely related
to accumulation of versican in the tenosynovium.
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Experimental Study about Smith’s Fracture

Shinya Maki, Yoshiyasu Taniguchi

Department of Orthopaedic Surgery, Kagoshima City Hospital

Toshiaki Hara

Department of Technology, Niigata University

Smith’s fracture displaces easily in a plaster cast after manipulative reduction. There is no literature about the reason
of this fact. The purpose of this report is to clarify the mechanism of it and which kind of wrist position is suitable after
manipulative reduction.

A biomechanical study was performed in seven cadaveric upper extremities. 20 N weights were applied to FCR, FCU,
ECRL & B and ECU. Osteotomy at the palmar side of the radius was performed at 3 cm proximal to the wrist joint to
simulate Smith’s fracture. Changes in palmar tilt were studied in four positions : 10 degrees (intact), +10 degrees, +
20 degrees and +30 degrees palmar tilt. An experimental model using a mobile positioning frame, a special made pres-
sure-sensitive film and a microcomputer system was used to measure contact area, intensity and total pressure at the
wrist joint simultaneously. Contact area and pressure were compared between the groups of the normal state and the
simulated Smith’s type fracture of varying degrees.

In the simulated Smith’s fracture, the contact area of the wrist joint shifts to the palmar side in relation to the palmar
tilt. The high pressure area appears at the palmar side of the wrist joint when the palmar tilt is +20 and +30 degrees.
The total contact pressure increases according to the degree of dorsal flexion of the wrist joint regardless of palmar tilt.

The palmar shift of the contact area and the high—pressure area at the palmar end of the wrist joint may be one of the
factors why Smith’s fracture displaces easily after reduction. The total pressure at the wrist joint increases according to
the dorsal flexion of the wrist. The dorsal flexed wrist position is suitable after closed manipulative reduction for Thomas
type 1. ORIF seems to be the treatment of choice for Thomas type 2.
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Arthroscopic Partial Resection of the Triangular Fibrocartilage Using High—-frequency Energy

Hitoshi Kihara, Takeshi Arai, Saburo Sasao
Masato Inafuku, Moroe Beppu

Department of Orthopaedic Surgery, St. Marianna University School of Medicine

In this study, we report our findings of an arthroscopic partial resection of a triangular fibrocartilage (TFC) lesion
using high-frequency (HF) energy of a bipolar HF electrode.

The five cases consisted of 4 males and 1 female ranging in age at the time of treatment from 22 to 35 years with an
average of 28 years of age. At the time of the first examination, a positive grip sign test, a weak grip, and pronation and
supination limitation due to pain were seen in all cases. A leakage of contrast medium from the radiocarpal joint to the
distal radioulnar joint was detected by arthrography. Partial resection of the TFC using a wrist arthroscope was per-
formed in all cases. The equipment used in the partial resection was a VAPR system (Johnson & Johnson Company),
a 2.3 mm diameter side effect type.

In a traditional arthroscopic partial resection of the TFC, there is an intricacy involved in exchanging shavers and
punches as required during the operation. However, with the cool ablative process due to the VAPR system, simultane-
ous synovectomy and TFC partial resection became possible. In fact, the surgical procedure is simplified. An output of
30 W is sufficient for this procedure. Six months after surgery, a good clinical result of 4 excellent cases and 1 good case
was obtained using Kido’s Evaluation Standard.

This procedure uses an electrosurgical device, which involves a cool ablative process applied to the soft tissue
through HF energy of a bipolar HF electrode, for arthroscopic partial resection of the TFC. The operation of the equip-
ment is simple and no complications occurred. Accordingly, we believe that this is a precise and relatively simple surgi-
cal procedure for arthroscopic partial resection of the TFC.
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Diagnosis and Arthroscopic Surgery of Triangular Fibrocartilage Complex Injury

Kiyonobu Kato, Osamu Soejima, Yuri Setsu

Masatoshi Naito

Department of Orthopaedic Surgery, School of Medicine, Fukuoka University
Hiroyuki Iida

Department of Orthopaedic Surgery, Iida Hospital

Tiwenty patients (twenty-one wrists) with chronic ulnar wrist pain who had undergone radiocarpal arthrography and
MRI before arthroscopic surgery were evaluated to determine the usefulness of these preoperative diagnostic proce-
dures (arthrography and MRI) for detection triangular fibrocartilage complex (TFCC) injury. Based on the arthroscopic
findings, the sensitivity and specificity of arthrography were 63% and 100%, respectively for detecting TFCC lesions,
while they were 68% and 50%, respectively, for MRI. Although, no significant superiority was observed between ar-
thrography and MRI in this study, further refinements in the preoperative diagnostic procedures are still needed in
order to more accurately detect TFCC injury.

We have performed arthroscopic partial resection of TFCC in class 1 and class 2 according to Palmer, and have
obtained good results.

There were no cases with instabilities of the distal radioulnar joints before operation. Cooney’s criteria was used to
evaluate the results of arthroscopic partial resection of TFCC. As the cases with traumatic tears, the results were evalu-
ated as excellent in 14 cases, good in 4 cases, fair in 1 case. Arthroscopic operation offers the benefits of a minimally
invasive procedure and needs no immmobilization.
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The Clinical Experience with a High Frequency Electric Knife (Arthrocare System®)
for Arthroscopic Surgery of TFC

Masahiro Tobe, Kazuhiro Mizutani

Department of Second Orthopaedic Surgery, Ohashi Hospital, Toho University

Kazuo Kaneko, Soichi Uta

Department of Orthopaedic Surgery, Juntendo Izunagaoka Hospital

Yasushi Yanagihara

International Medical and Wellness University Medical Center

Arthroscopic débridement of the articular disc is an accepted method for the treatment of symptomatic central tears
of the triangular fibrocartilage complex. Current techniques use punches, knives, shavers, and holmium : YAG laser to
debride the torn disc back to a stable peripheral rim. The holmium : YAG laser combined with the Arthrocare system
offers an alternative method for disc débridement with potential advantage of enhanced speed, precision, and homeosta-
sis. But the holmium : YAG laser is very expensive compared with the Arthrocare system. We present a retrospective
review of 12 cases who underwent arthoscopic débridement with the Arthrocare system for a Palmer type 14, 1B, 1D,
2C or 2D tear in the triangular fibrocartilage complex. The average age of the patients was 35.7 years (range, 26 to 52),
and the mean follow—up period was 6.2 months (range, 4 months to 18 months). We performed articular disc débride-
ment for Paimer type 1A, 1B and 1D, and articular disc débridement with ulnar shortening for Palmer type 2C and 2D.
Response to treatment was good to excellent in 83% of patients.

Clinical results after arthroscopic débridement using the Arthrocare system are comparable to those reported by
other investigators using conventional methods. The Arthrocare system is useful for arthroscopic débridement of the tri-
angular fibrocartilage complex.

PHREIN T3, FEMIICBT2HEI 2w, B

B, FESIcB W THHEAVHE L -7 25mm @

& A ¥ A A (Arthrocare system® DL T, Arthrocare MOBED 7 u— 7R S, TFC DS IRLiEE
system) FBERLEOFEETFMIB VT, 2oEHE Yikk7 EFEHOSHRT R bInHEBTE L ko 7

i L o I

Key words : triangular fibrocartilage complex : TFCC (=AM EE&4), arthroscopic surgery (B T F1H), arthroscopy (B
fi#%), high frequency electric knife (FEE X R), wrist joint (FEIHD)

Address for reprints : Masahiro Tobe, MD, Department of Second Orthopaedic Surgery, Toho University, 2—17-6 Ohashi, Meguro—ku,
Tokyo 153-0044, Japan.
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Table 1 Palmar 3

Traumatic lesions :

Class 1A Central rupture

Class 1B Ulnar avulsion with/without disruption of the ulnar styloid process

Class 1C  Distal avulsion

Class 1D  Radial avulsion with/without osseous lesion of the radius

Degenerative lesions

Class 2A Superficial degenerative lesion

Class 2B Degenerative tear with cartilage lesion of the lunate or the ulna

Class 2C  Degenerative disc perforation with cartilage lesion of the lunate or the ulna

Class 2D Degenerative disc perforation with cartilage lesion of the lunate or the ulna and lunotriquetral instability

Class 2E  Degenerative disc perforation with cartilage lesion of the lunate or the ulna, lunotriquetral instability and

ulnocarpal instability

Table 2 TFCC DEER & ia#

iy - W BB (Palmar) i

40 % - otk 1A SRRSO

26 % - B 1A SRR

27 B - ik 1A EN =R gl

44 1% - B 1A LRI

27 i% - Bk 1B BRI IS

315k - B 1B YR

36 1% - ik 1D =R Gl

52 1% - Wik 2C =R el

27 1% - Bk 2C EERIUER+R
B

37 1% - &’k 2C EBEIUE+R
B

37 1% - otk 2C 2EWMaUER+ R
BIENE

44 7% - Bk 2D EBHIUKR+R
B

D¢, 4, 413 Arthrocare system 2 X % FREEI
FEHTFHORHE2WMET 5.

WRBSVHE

1999 4E 8 H & » 2001 2 HZ ¢z, FHEEHHGKICS
\>"C Arthrocare system % fif] L 7z TFC 18 11 61 12
BEfi 2 W R & U7, SEFNIEME 76 7 BIES, L4
% 5 BT CHERME 26~52 % (FH 35.7 18) TH o1z,
TFC DEERIE Palmer DY T 1A 4 1, 1B 2 1,
1D 1%, 2C4 %1, 2D1fFlITH -7 (Tablel, 2),

MBRRBEINREIZ 4~18 » A (B 62 2 H) T
Hoile,

FHriE £ B REY T finger trap 2 & LES 270
72, TFC ¥4Ik & BIEIBR 2 1T > /o, BEICiEE
IZ 3-4, 6R, 6Uportal M L 7, fH L 7 device
i3 2 [E Arthro Care #: # @ Arthrocare system ¢, 7
U—_FO%25mm O 25°, 35" OAEERETS 2
FHoboERFERAL -,

BAESRIEA L 74— B TM] S =23 -7 R
74 (B 2.3 mm, GREFMAO0°, 30°) AL,

B 1A 2 iR L T TRC £BHokE, 2
iz TFC RSk %Z, 1B2HlD 5 5 1 Hlix TFC
EEBE YR % L& TFC &8 ® débridement %
o8Ik A Lz, 1D 1 BIcR L Tix TFC 284
BREfTo7%, 2C, 2D R L Tt 5 Fl2fl TFCC RE
@ débridement %17\, REEE RIFERFEZET 2
4 Bl iE BRI 2 RRC T - 72,

TFC DME O AOFZIX 25BF D A7) » FEE
%, REGWM2 0 U2l iafig 3 8o X 7Y
v MEZERTY, ZOHRBEEEZ R L . MR
## 1 Cooney & @ Mayo modified wrist score % F 1> T
HE LY,

# S

475 I o B (2 Mayo modified wrist score T excel-
lent 8 f, good 2 i, poor 2 B TH - 7=, FIHDER
DRDOON B FTIIEFEHI~BARLETH - 7.
Arthrocare system @ 2.5 mm 71— 7 O#ERIEMEIZHT
IR EN, R oREHERCHEEROBE 2 L,
TFC @ débridement P EEIERTIRET H - 7.

WIRVIERSEE T FMORTOBIETH D 1A
ZI2 W E 5%\, Arthrocare system (X EB T
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fT>oTCWwW3, ZIZ X % & Arthorocare system DY)
FEFEEIL 012 mm (BRA 033mm) TH-o7DICh
~ T single electric system “C & ¥ B2 %€ & 1 0.29
mm (K 0.66mm) THol & LT3, 7, hol-
mium : YAG laser & % O BRI AR X & 72
EDIRMETIRE - OFTEDEL {, EROFETYH
PRI —E Lk (Fig. 2).

Z M & 9 IT Arthorocare system (X 3EL 7z VA
WWEECH L HT, B, 19 80~90 W DT
T, KT BBRICHRET BELH 60~80°C TH D,
holmjum : YAG laser R EHEDEXK A Z DFHE S ¥ 5
#9600°C D#ER & D HEEE R0, ML TR
INRORETH D, EEOEG IR BN TE 3,

X 51z, Uribe 59 13 N TIEBIMIBEHa % 217 72 8B
FHDH R EIEARICE T, condroplasty (21T 2 4¢E
KO FI & 2 YR = CIRIRE QRN 2
%Lk BT ERRDMIINIC 7 B A3, Arthrocare system
T débridement % 1T - 7= BT fCE I 13 S cH—IC
BoTED, MBEEDICEGCEGFEORELREEOT
BOSRS 6: L3E L TR D, Arthrocare system T
DEENIFEF DI T2 LIz & BB TN
THREIENEELND,

B4 B EHSREMOMBIITERZIR D H#EET X
ETH D LEZTED, Arthrocare system 2 X %
TFC @ débridement (& Palmar @ class 1A @ & 9 &
IR A W ) débridement A% & WilIG & E X
T3, REEMEN 21T 9 BIZ TFC @ débridement %
TIDELEEROADPNGE EIETH 5099,
4 B FRESO BN T TFC O impingement ¢ 7

BBl b E 2, WIRMIC TFC @ débridement %475 T \»
%, Arthrocare system (ZRESR DT CIEHEETH - /=
TFC D453 Y& ° 22 @ débridement 2 &5 12179
ZEWMTE, FOBREFRESNCOREER S
HATdhotz,

ES & &

1. FEEID TFC B0 Tk B BUIER IZ Arthrocare
system %ML 7.

2. Arthrocare system O/NOE 7 10 — 7 3B EME
B, {EROHTICHRTRWESFIREGIA T
@ TFC @ débridement l2EATH b, o EFLE
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Less Invasive Operative Method for Ulnar Wrist Pain

Takeshi Yoshida, Tsuyoshi Murase, Koichi Tada

Department of Othopaedic Surgery, Kansai Rosai Hospital

Hisao Moritomo
Department of Othopaedic Surgery, Osaka University Medical School
Keiji Kitano
Kitano Orthopaedic Clinic

Twenty seven patients undergoing radial closing wedge osteotomy of the ulna for ulnar wrist pain due to ulnar abut-
ment syndrome and/or triangular fibrocartilage complex tear were investigated. In this method, the ulna is osteoto-
mized beneath the ulnar head designed in a the triangle with a 4 mm long radial slide and fixed in a closing wedge with
Herbert screw. The averaged follow—up period was 33 months. There was no case of nonunion and progression of
osteoarthritis of DRUJ after operation. Mean duration for union was 2.2 months. Patients returned to their previous
occupation in averaged 2.1 months. In fourteen cases, the instability of DRUJ was found with manual stress test at neu-
tral forearm rotation. Although slight instability was detected in four cases compared to that of unaffected wrist, there
was no case complaining of any clinical symptoms. According to the Mayo’s evaluation system, 11 cases were graded
excellent, 12 good and 4 fair. This operative method surpass the shortening osteotomy with a AO plate at diaphysis of
the ulna (Milch operation) in less invasive and shorter duration for complete bone union.

FMEAB D OBMER ERHRABBDE < H D, R

fie, WHBROHEF 2L OREOWENDH 2, itk

SHBYE TFCC BB, RERE BIPERICH LT OB RBIR c AAEBIEE OREED H 5, 2 LD
DIFEE L LT, Milch BREWHETH 2, Ll REPEMIHTeS, Raid, RAIFBIAEEE
BB 6, JOMEGFMEEIEMTHS, 71— LT, 2~3 cm DR CFMAS A RE & FfEE ) D i 2

& U ®» I

Key words : ulnocarpal abutment syndrome (RG22 % LIFYEMEEY), ulnar shortening osteotomy (R-BHEHEE Y D #), ulnar wrist
pain (RUNFRISTER), ulno—carpal impaction syndrome (32 & EVPREREE), triangular fibrocartilage complex tear
(EABRMEREEO RN

Address for reprints : Takeshi Yoshida, Department of Orthopaedic Surgery, Kansai Rosai Hospital, 3-1-69 Inabaso, Amagasaki—shi,
Hyogo 660-8511, Japan.









HF23 (JJpn Soc Surg Hand), # 18 % 45 432-434, 2001

FIERS & BBAEMZ 0 L 7o P EREIE O 05

BERE AR AR TERY - BRSH

NI

T ¥

Distraction Lengthening Combination with Bone Graft in Brachymetacarpia

Yukihiro Kinoshita

Kinoshita Clinic, Orthopedic, Plastic, Reconstructive and Hand Surgery

Two cases, three matacarpals of brachymetacarpia were treated using distraction lengthening in combination with

iliac crest bone grafting. The age of patients were 17 and 25, with a distraction period of 4 and 7 weeks, at an elongation

rate of 3.7 and 2 mm per week respectively. Handling of the distraction device was continued once a week in the

author’s office because of the poor compliance of the patients. After an ideal metacarpal length was obtained, a piece of

single cortical bone harvested from iliac crest was interposed between the bony gaps just enough to obliterate the void.

The graft was fixed to the metacarpal using a miniplate, and the distracter was removed. The post-operative course was

uneventful. The total amount of bone elongation ranged from 10 to 15 mm (mean : 13.0 mm) with rate of 127 to 143

percent (mean : 135.6%). The patients were returned to deskwork 2 weeks after bone grafting.
Mental distress of having brachymetacarpia were significantly improved in two patients after surgery.
There were no major complications noted during the treatment such as fracture at the site of callotasis. Advantage of

distraction bone lengthening followed by bone grafting compared to that without bone grafing is reduced consolidation

period with rigid fixation, which allows early removal of the distraction device.

#

FREFFEEEECN L CEERSEY oERICE
Bz f2 Ty, HEREvE VAR IR CHERR AR X
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il
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Zo, Mitts » AARFEH L - EERLE
(Fig. 1A, B).

fE 2 17 5%, =i, W 4, 5 PRBEEE.
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Key words : brachymetacarpia ({RFEEIHE), distraction (fFIEEE), bone elongation (HILHE), bone graft (BHH#H)
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New Surgical Procedure for Advanced Kienbhdck Disease

(Lunate Excision+Tendon Ball Graft + Scapho~Triquetrum Ligament Plasty)

Hiroyuki Ohi, Hidehiko Saito, Yuji Takahashi
Koji Moriya

Department of Hand Surgery & Microsurgery Center, Seirei Hamamatsu General Hospital

Lunate excision is one of the surgical procedures used in treating advanced Kienb6ck's disease. It is for migration of

the capitate to migrate by degrees even if problems of lunate excision insert a tendon ball. I devised a new surgical pro-

cedure, that involves lunate excision, tendon ball graft and ligament plasty between the scaphoid and triquetrum, as a

solution to this type of problem and performed the procedure in there cases. During operation, the lunate is excised and

the fascia lata tendon ball is inserted into this space. Distraction of the carpal bone by external fixation and avoid short-

ening of the carpus. Drills hole scaphoid, triquetrum, and radius, I use palmaris longus tendon and do ligament plasty

and an interval of the scaphoid and the triquetrum does not open. Remove of external fixation for six weeks after opera-

tion and starts exercise. The patient’s range of motion, grip strength and carpal height ratio are observed. One of the

cases involved advanced-stage Kienbdck's disease following radius shortening osteotomy so for this case the new surgi-

cal procedure was selected after a year and a half following the first operation. Results of this case were satisfactory four

years subsequent. The new surgical procedure can there fore be regarded as an alternative, approach used in cases

where patients with Kienbtck’s disease must excise the lunate.

HIRE OEEMESE ¢ H % Kienbock % 1 Lichtman
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Long-term Follow—up of Modified Graner Procedure (Limited Intercarpal Fusion)
for Advanced Kienbock’s Disease

Katsumi Takase, Hideshi Harada, Kengo Yamamoto
Shuzou Nagai, Atsuhiro Imakiire

Department of Orthopedic Surgery, Tokyo Medical University

Kienbock’s disease is caused by aseptic necrosis of the lunate. When the disease becomes advanced, carpal collapse,
joint incongruity, and osteoarthritis develop. We performed lunate excision, capitate osteotomy and intercarpal fusion
(the modified Graner procedure) on seventeen patients with grade IIlb and IV Kienbdck’s disease. This report is a
review of these patients.

The subjects ranged in age from twenty-six to fifty—four years. We evaluated the results more than five years postop-
eratively (62-145 months : mean 79.3 months). Therapeutic results were evaluated based on the Evans’ criteria.

For most patients, pain had disappeared after surgery. For others, the intensity of the pain was reduced to a mild
level. The grip strength of the affected side had recovered to about 80% of the unaffected side twelve months after sur-
gery. The long-term results for the seventeen patients were evaluated as good in twelve, fair in three and poor in two.
Postoperative radiographs showed that the carpal bone parameters (carpal height index and radio—scaphoid angle) had
improved. Although radiographic osteoarthritic changes occurred in all patients, these findings did not affect their level
of pain, grip strength, or activity of daily living, except for moderate limitation of range of motion at the wrist joint.

Lunate excision, capitate osteotomy and intercarpal fusion (the modified Graner procedure) is reliable for prognosis
of patients with advanced Kienbdck’s disease for at least five years postoperatively.
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Scapho-trapezio—trapezoid Fusion in the Treatment of Kienbock’s Disease

Mamoru Fujita, Akimasa Kobayashi, Tachio Endo
Isao Tadano, Toshirou Futami

Department of Orthopedic Surgery, Kitasato University East Hospital

We evaluated the clinical and radiographical results of scapho-trapezio—trapezoid fusion (STT fusion) for Kienbtck’s
disease. The subjects were 10 patients consisting of 6 males and 4 females. The age at surgery ranged from 13 to 61
years with a mean of 30 years. The average follow-up was 46 months. Preoperative radiographical evaluation by
Lichtman revealed 4 cases in stage IlIA, 5 cases in stage [lIB, and 1 case in stage IV.

At the final check, except for 1 patient who underwent amputation of unaffected side on account of malignant tumor,
an average grip strengh improved from 56% of the unaffected side to 90%. The range of motion average after surgery
54% in flexion, 79% in extension, 42 % in radial deviation and 65% in ulnar deviation compared to that of opposite hand.
With a radiographical assessment, a carpal heigt ratio was 0.47 (0.47 before surgery), Stihl index was 30% (32%
before surgery). According to the Lichtman’s scoring system, 7 cases were evaluated as satisfactory and 2 cases as
unsatisfactory.

With the results, we concluded that STT fusion in advisable in the treatment of Kienbtck’s disease, however, it has
some drawbacks in reducing range of motion.
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Sagamihara-shi, Kanagawa 228-8555, Japan.
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&3 STT EEMD X $RFERVE K CERPREVAM

X SRR EHi iR PR S
SEHI CHR SI (%) RSA (° ) Lichtman Evans
T/ MES/ BRI/ NES/ R ET/IRER/ R
1 0.43/0.46/0.42 25/28/36 73/45/53 Satisfactory Good
2 0.53/0.56/0.54 32/32/27 67/51/68 Satisfactory Good
3 0.41/0.42/0.46 20/20/17 63/48/63 —* —*
4 0.48/0.50/0.50 43/43/35 63/47/63 Satisfactory Good
5 0.49/0.50/0.50 42/42/41 47/45/68 Unsatisfactory Good
6 0.46/0.50/0.50 40/40/39 62/46/71 Satisfactory Good
7 0.52/0.56/0.45 32/32/31 53/39/53 Unsatisfactory Good
8 0.47/0.50/0.47 26/27/26 82/47/60 Satisfactory Good
9 0.43/0.45/0.43 23/24/21 60/50/50 Satisfactory Good
10 0.44/0.45/0.43 41/41/41 62/60/61 Satisfactory Good
i 0.47/0.49/0.47 32/33/30 63/48/61

o ST O O, FHEAEE.

A B C
R1 5E61
A, B iR X %8, Lichtman stage IIA.
C, D :ffitg 111 » A X 8. ARBOBLEIHETH 3.
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BN & 4, FRISTORE L BHOWELRE Sl AN O I RAIIE EIE T 54%, T 79%, B

STT BEIZEMIT S BEEEEMTH D, MWD FEIR JEIE 42%, RIEIX 65% TH -7z, Watson b DIREHE
BRI & N7z \ve, Watson 529 12 ATEIR O T EHET S L ERERETOREHRIMET L TV,
LRI SR ¢ 66%, HHIT 73%, B 50%, Minamikawa &% i3 RSA O#EKIE, ¥E, BE LN
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60% LA EfR D7z 8 'um~m°wmmnw“u¥%
Hi, SLAC wrist FBF D 7z 12 13 55~60° 23 H] 72
MA&ﬁ«Tmé.E%mf®mE%¥%R%
A8 TH o7, BEMICHRLICHENLBRNIZE
61°1C% o7z, ZHIFBMFRII~D R L ADHR
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Treatment of Advanced Kienbdck’s Disease with Tendon Roll Implantation
and Temporary Partial Wrist Fixation

Hiroshi Yajima, Yasunori Kobata, Keiichi Murata
Toru Yamauchi

Department of Orthopaedic Surgery, Nara Medical University

Hiroshi Ono

Division of Orthopaedic Surgery, National Insurance Medical Center of Nara

Tendon roll implantation and temporary partial wrist fixation have been used in the treatment of 20 cases of advanced
Kienbock’s disease since 1991. Eighteen of these cases with a follow—up of at least 12 months were reviewed. Twelve
patients were women and 6 were men. Their ages at surgery ranged from 25 to 72 years (average, 53 years). Accord-
ing to Lichtman’s classification, 10 patients were categorized as stage IlIb and 8 as IV. To make the implanted tendon
roll, the palmaris longus tendon was harvested in 2 patients and the extensor carpi radialis brevis tendon in 16. After
implantation of the tendon roll, STT joint was fixed with Kirschner wires in 16 patients, and SC joint was fixed with
absorbable pins in 2 patients. The follow—up periods ranged from 12 to 69 months (average, 32 months). The Kirsch-
ner wires were removed at 8 to 22 weeks (average, 10 weeks). Postoperative wrist pain disappeared in 8 cases and
decreased 1n 10. The postoperative arc of wrist flexion and extension increased from 91 to 103 degrees on average. Grip
strength improved from 12.3 to 17.6 kg on average. On radiographic evaluations, the carpal height decreased in 8 cases,
but slightly. One complication was Kirschner wire loosening during partial wrist fixation. It was seen in 6 cases, and
required early removal of the loosened wires. In conclusion, temporary STT (SC) fixation with tendon roll implantation
is indicated for patients with osteoarthritis (stage IV) or lunate fragmentation.

T, X2 HW¢, Z D revascularization procedure %475 C

098 UinLdts, FRIMENICBIMIEEE LA

Kienbdck J§1C & LU T4 OWRBPENRL SN TE UTwa% &9 ETic e Tid, IS wsmmi o
Vo, Tax DEEICBWTIE, 1975 ELE, HRE M s, ARBOMHIRELRLENE, REZD
BREBEATZ I LX) ERNICAREOEIMTR & 9 BT Kienbsck FRICH L ¢, ARREOREHH

Key words : Kienbock disease (¥ — Xy 7¥5), limited wrist arthrodesis (%> FRISTEEM), ostecarthritis (ZTHMERIHIE),
tendon ball (BEHR)

Address for reprints : Hiroshi Yajima, MD, Department of Orthopaedic Surgery, Nara Medical University, 840 Shijo-cho, Kashihara-
shi, Nara 634-8522, Japan.
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Ligament Reconstruction without Tendon Interposition Arthroplasty
for Basal Joint Arthritis of the Thumb

Kenichi Nakamichi, Shintaro Tachibana, Izuru Kitajima

Department of Orthopaedic Surgery, Toranomon Hospital

We performed ligament reconstruction without tendon interposition basal joint arthroplasty of the thumb, described
by Gerwin et al., in eight joints of six women, aged 58-72 (mean, 63) years, with stage Il basal joint arthritis. The fol-
low—up period ranged 24-36 (mean, 31) months. One joint had moderate pain and one mild pain only with strenuous
activity whereas the remaining six had complete pain relief. Range of motion, grip and key pinch strength all improved.
The trapezial space decreased by 28% on average, but this was not correlated with pain, range of motion or strength.
We conclude that this technique is useful in treating basal joint arthritis of the thumb.

snzRAVTLRYL (K1),

3 DR > N Al
L TR R L, AIE, 1, ©rFhE

5 CM BIETIE 1o 0 4 2 BURF PR U3 ligament re-
construction with tendon interposition arthroplasty
(LRTD ¥V 23—fRETH 5. —47 1997 412 Gerwin
Sk, BAS—y— (TD) OEEEIREICHEL 2\
L1, FHZEBLL - LR without TI 52 %N L
7o, WRCIX 1998 FE LD INEHEALTED, 40
ZDIBFEREERET 5.

&R EFE

B 6 Aotk 8 B (FMREER, 58~72 5%, T
¥ 63 %) T, Ml Eaton 474E 1326 stage ITH -
7o, WIBRRREREIREIL 24~36 2 A, ¥ 31 » AT
H5.

FTE LRTI i HE L, BEFEES (FCR) ¥4
BEHAOCTIHEFEERTHI D, BAR—Y—IHVE
v, Gerwin 5% & FCR [ ## % suture anchor T £ 1
PREFICEEL T3, YRTIEIEMTHE &b
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Key words : osteoarthritis (ZTZ1%BIANEE), carpometacarpal joint (FHEFARh FBIHH), ligament reconstruction (BUHFEELHT),

thumb (&H§)

Address for reprints : Kenichi Nakamichi, Department of Orthopaedic Surgery, Toranomon Hospital, 2-2-2 Toranomon, Minato~ku,
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Treatment of Ulnar Carpometacarpal Dislocations and Fracture Dislocations

Tsunenobu Ichikawa

Department of Orthopaedic Surgery, Kouseiren Atsumi Hospital

Goro Inoue

Department of Orthopaedic Surgery, Toyohashi Municipal Hospital

Twenty—two patients with fifth and/or fourth carpometacarpal joints dislocation and fracture dislocation were treated.

The causes of these injuries were result of striking a blow with a clenched fist in 11 cases, motorcycle accidents in 7

cases, simple fall on the same level in 2 cases, fall from heights in 1 case and crushing injury in 1 case. Four cases had

no fracture, so we classified these dislocations and fracture dislocations into 5 patterns, especially dislocation of the car-

pometacarpal joint without fracture for type I lesion. Attempts at closed reduction were not always successful and open

reduction was needed frequently. Twelve patients had open reduction and internal fixation, 2 of them with mini Herbert

screws, 2 with micro cortical screws and the others with Kirschner wires. Closed reduction and percutaneous pinning

were applied in 9 patients to facilitate adequate stability. At follow up ranging from 3 to 36 months, 14 of 20 patients had

full recovery of their hand function without any complaints, 5 patients were good result and only one patient was fair

result.
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hamate (H#1F)
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Tahara—cho, Atsumi-gun, Aichi 441-3422, Japan.
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Fig.1 Types of ulnar CM joint dislocation and fracture dislocation

Table 1 The number of types for the 22 patients
Type I Type I Type IV Type V
Number 4 4 1 10 3
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Clinical Results of Glomus Tumor in the Hand

Katsutoshi Ito, Souichirou Takigawa

Department of Orthopaedic Surgery, Toyosu Hospital, Showa University School of Medicine

Kazuo Fukushima, Katsunori Inagaki, Hideyo Miyaoka

Department of Orthopaedic Surgery, Showa University School of Medicine

We reviewed eighteen cases of glomus tumor in the hand operated between 1984 and 2000. There were sixteen
females and two males. The mean age was 47.8 years with the range of 22 to 82. Pre—operative duration of symptoms
was 7.7 years in average. Thumb was involved in six cases, index in five, middle in four, ring in two and small in one.

The tumors occurred at the subungual region in eleven fingers and others were in the pulp. There was severe pain in
all cases. Nail deformity was recognized in five cases pre-operatively. The X-ray film showed depressive hony defor-
mity in eight cases. Eight cases were examined with enhanced MRI, and the T2 films showed high intensity area in all
eight cases.

Surgical removal was applied for all cases. The operations were performed under microscope in nine cases and other
tumors were extirpated under direct vision. Pain relieved completely in seventeen cases post—operatively.

Recurrences of tumors were recognized in 2 cases whose operations were performed under direct vision. Nail defor-
mity remained in two cases and new nail deformity occurred in one operated under direct vision too. There was no com-
plication in nine cases operated under microscope.

Our result revealed that recurrences of tumors and postoperative nail deformities are due to insufficient tumor exci-
sion and invasive operation for nail matrix and nail bed.

Therefore we should extirpate glomus tumor completely and safely with microscope.

» k18 Bl 18 BB (T RTHREFAEN) ThHorz PR

B2 F, Lotk 16 BT, BEERODMWIT 22~82

S, FTLIEYBEE L CEMAEREE T L 2 RTFH 478 B Th-o7:. 7, EREZAEL 25

glomus JEE 18 FlicoWTHH L 20T, HTOXH ZLETOHMEE 1 » A~25FC, HET7TES 2 AT
WEZERZMZTRET 3, o7 (Table 1),
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1984 £ 5 2000 F£ £ TD 17 FERICHIE L 7= 5EH

[l

Key words : glomus tumor (2'©— 2 AJ&E#), contrast MRI (3% MRI), microscopical surgery (SEAXEEHH T F4i)
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Table 1
FOI G 1 BAWE  f9B X-P MRI E’fg i ST %f; ﬂg’% n{{rﬁz R
1 22 % AGEHEMT 6%/l BEML + 4x4  JRBEWER S\HET - + — -
2 82 & FRENT 2541 HO + 5xX7 JIFZEA HIRT + - + +
3 41 & ERENT L54ER — 4x4 JREBEA AERT - - -
4 58 & EPRHENT 10448 & 5x7 JHE&EEA  SET - — - -
5 71 & HPRIERE 84ET — +  5x5 MHIEFEIRE  SBET - - - -
6 42 & E7E/NT 3&EH HO 5x5  JNEFEHIER HEET - + - -
7 54 Z HATEEERE 12»A BEL 5X5 IEFRYIE  EBET - — - -
8 51 & ERHENRT 198 &9 3x3 JAFHEEA HART - + +
9 47 & KTiEERE 7HEW 0 — 4x3 HNEFUIR  HET - - - -
10 40 B sk 6 » Adi — 3x4 HIEFYIBE  AERT — — — -
11 68 5 Z/MENT sS4 b +  4x4 JRYE HET - - - -
12 38 & FHEHENT 28w  — 3x3  JRYE% SBET — — — -
13 43 & EHIENT 3 EHT — 3x3  JNFEER ART - + + -
14 64 Z LERHEEE 20 51  — + 55 IEHHETIE  ART - - - -
15 54 & APHE/NAT 15Fe — + 5x5 R AET - + + —
16 37 4 ERHEMT 6481 »D +  4x4 R BHET - - - -
17 22 & ARHEEE s&H  — + 4x4 TERHEIRE O HET - - - -
18 27 & ETiEEE 7E50 — 3x4 IEHHEIRE  ARET - - - -

2
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Endoscopic Curettage for Enchondromas in the Hands

Isato Sekiya, Masaaki Kobayashi, Takanobu Otsuka
Yasuhiro Kubota, Nobuo Matsui

Department of Orthopaedic Surgery, Nagoya City University Medical School

We have performed endoscopic curettage without bone grafting for enchondromas in the hands since 1992. The pur-
pose of this study is to clarify the results of this technique and to assess its effectiveness in the treatment of enchondro-
mas in the hands.

A retrospective review was performed of the 24 patients who were examined for at least six months after surgery. Six-
teen patients were female and eight were male. The mean age at surgery was 33.7 years (range 13-63). In cases of
pathological fractures, immobilization with splinting was prescribed, and operation was not undertaken until the fracture
had healed. Postoperative new bone formation and the remodeling of the affected bone were evaluated by plain X-ray
films. The mean follow—up period was 33.2 months (range 7-80).

Though the resultant cavity was not filled with cancellous bone, new bone formation and remodeling of the lesion
were observed in all the patients. On average, new bone formation was observed 2.2 months after surgery, and remod-
eling of the lesion was observed 3.8 months after surgery. There were two cases with postoperative fractures. But they
did not complained of pain and dysfunction, so immohilization with splinting was not prescribed. There were no recur-
rences and infections in this series.

We conclude that endoscopic curettage without bone grafting is a safe and effective treatment of enchondromas in the
hands.
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Vascularized Fascial Flap Transfer for Reconstruction of the Hand

Shogo Kaji, Hiromi Kaji
Department of Plastic and Reconstructive Surgery, Matue Red Cross Hospital

Ryuichi Murakami

Department of Plastic and Reconstructive Surgery, Yamaguchi Chuo Hospital

Gozo Nishimura

Department of Plastic and Reconstructive Surgery, Fukuoka Tokusyukai Hospital

Katsumi Tanaka

Department of Plastic and Reconstructive Surgery, Nagasaki University School of Medicine

We have used the vascularized fascial flap for reconstruction of the hand in 32 patients who severe soft tissue defects
mainly in the dorsum of hand. This method was applied to patients whose condition involved the following ; deep burn
(12 cases), multilated trauma (12 cases), scar contracture (4 cases), deep ulcer (3 cases), and tumor (1 case).

The fascial flaps were harvested as a pedicled reverse forearm fascial flap (11 cases) or free superficial temporal fas-
cial flap (21 cases), and these flaps were covered with skin graft in full or split thickness. The skin grafts on the fascial
flaps showed good postoperative course, and resulted in complete graft take.

In particular, thin resurfacing was obtained via this method for dorsum of the hand, which helped to achive good cos-
metic appearance. Furthermore, in the temporal area, the donor site scar was very inconspicuous even in the case of
male patients with short hair. '

" g Eso T 3 HEICE, FE~f/7ny—Yy
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Key words : forearm fascial flap (BiBEASES), temporal fascial flap (USEERIES), vascularized fascial flap (ILE T & LS,
hand reconstruction (F DFEER)

Address for reprints : Shogo Kaji, MD, Department of Plastic and Reconstructive Surgery, Matue Red Cross Hospital, 200 Horo-
machi, Matsue-shi, Shimane 690-0886, Japan.
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Evaluation of Violent Trauma of Upper Extremities

Takeshi Manabe, Toru Hasegawa, Kenjiro Hasegawa
Yoshihiro Mikawa

Deapartment of Orthopedic Surgery, Kawasaki Medical School

We have evaluated the functional results of violent trauma of the upper extremity, which included Gustilo type IIC
open fractures and complete amputations excepting the hand.

Between 1980 and 2000, 40 extremities in 38 patients underwent one or more operations. The mean age of the 30
men and eight women at the time of initial surgery was 41.6 years (range, seven to 64 years). The averaged followed-
up period was 26.8 months (range, six to 66 months).

The regions of 40 extremities consisted of 11 cases at the upper arm, one of them at elbow joint, eight cases at the
proximal forearm, two cases at the central forearm, and 18 cases at the distal forearm. In the injury type, one case was
the clear amputation, nine cases were the local crush injuries, 13 cases were the broad crush injuries, and 17 cases were
the avulsion amputations. Patients underwent the plating fixation for fractures (90%), and vein grafts in 23 cases. Nine
patients underwent nerve grafts and 17 cases the secondary reconstructive surgery of muscles and/or tendons. The
evaluation by Chen’s criteria showed the grade I in four cases, the gradell in 15 cases, the grade I in 17 cases and the
grade IV in two cases.

In this study, only two patients have undergone the amputation because of the infection or the necrosis, eventually.
Our results revealed that it is important to evaluate correctly the initial findings and to prospect the clinical outcomes at
the first surgery. Furthermore, if possible, secondary reconstructive surgeries, which include the nerve graft and the
tendon transfer, should be considered.
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Comparison of Single Injection Digital Block Techniques
—Advantage of Subcutaneous Single Injection at Crease—

Motoki Sonohata, Akihiko Asami, Takami Higo
Kenji Ogawa, Takao Hotokebuchi

Division of Orthopaedic Surgery, Department of Surgery, Saga Medical School

Since the transthecal digital block was first introduced by Chiu in 1990, some modified single injection digital block
techniques have been described. Harbison (1991) described an alternative single injection technique that uses a subcu-
taneous location at palmophalangeal crease. However there has been no prospective study comparing it with the
transthecal digital block. The aim of this study is to confirm the best inserting point and the depth of the needle in nor-
mal volunteers and the report of consecutive clinical cases. :

Point of insertion : We investigated analog pain scale on 64 volunteers’ index fingers by pin prick test. Palmophalan-
geal crease was more painless than palm (Al pulley level) by pin prick. Depth of insertion : We performed transthecal
and subcutaneous single injection digital block at palmophalangeal crease on 13 volunteers’ middle fingers. The method
of anesthesia was found to have no effect on the distribution, onset, and duration of anesthesia. But subcutaneous single
injection digital block was found to produce less pain instantaneous, during and 24 hours after the injection than transthe-
cal block.

Subcutaneous single injection at palmophalangeal crease was to reduce pain from block itself and to be easier to
administer furthermore there was no difference effect of anesthesia between other single injections.
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Report on Two Cases of Bilateral Clawhand Deformity

Kohji Maeda, Yasuo Ueba

Department of Orthopedics, Shiragikuen Hospital

Hiromitsu Kurata

Department of Rehabilitation Medicine, Shiragikuen Hospital
Kenji Ishida

Department of Rehabilitation Medicine, Kochi Medical School Hospital

Bilateral clawhand deformity may develop in various diseases such as progressive muscular dystrophy, amyotrophic
lateral sclerosis (ALS), spinal progressive muscular atrophy (SPMA), chronic inflammatory demyelinating polyradicu-
loneuropathy (CIDP), Lewis—Sumnar syndrome, vitamin E deficiency, Hansen’s disease, spondylosis, spinal injury, dia-
betic muscle atrophy, multiple sclerosis, spinal tumor, syringomyelia, etc., that are widely distributed in neurologic, myo-
genic, infectious, malnutrition or autoimmuine diseases.

Two cases of bilateral clawhand deformity are reported here. Both are female ; one at the age of 48 years and the
other of 65 years. Both patients had been in good health until several years ago when they first noted muscle atrophy
of the hands. A few years later, however, the patients started to be aware of bilateral clawhand deformity in addition to
muscles weakness of the legs and slight dysarthria. Those symptoms progressed slowly. Bilateral clawhand deformity
and muscle weakness were marked at the time of hospitalization. But neither sensory deficit nor mental abnormalities
were observed. On the serum examination, creatinine, creatine, tocopherol (vitamin E), CK, CK isozyme, MLPA
(Mycobacterium leprae particle agglutination), antinuclear antibody, RA and urine creatinine were all within normal lim-
its. Secondary moter neuron diseases were highly suspected by EMG, motor nerve conduction velocity (MCV) and
sensory nerve conduction velocity (SCV) examination. The serum analysis of Co-GM1 antibody, which is reportedly
85% positive in ALS, was negative in the former case. The test has not been done in the other case yet. On bases of
physical and laboratory findings, ALS is most probable diagnosis for these patients. However CIDS, Lewis-Sumnar syn-
drome, or unknown neurological disease can not be of denial at this stage. Braces and physical rehabilitations were pre-
scribed to both patients during hospitalizations to prevent disuse muscle atrophy.

Dispite of various examinations, definitive diagnosis are still indefinite on these two cases. Clinical follow—up and
some additional diagnostic methods are necessary to make definitive diagnosis.

Key words : clawhand deformity (%> & NFZI¥), motor neuron disease GEEI#HEEHR), Co~GMLI antibody (Co~GM1 #if%), intrinsic
muscle atrophy of the hand (P EHZEE)

Address for reprints : Kohji Maeda, Department of Orthopedics, Shiragikuen Hospital, 1 Haginosato, Nii, Tosa-shi, Kochi 781-1154,
Japan.
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3 MRREMEEE (BiBEE)  Lewis-Sumner fEBEHE
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ALS : amyotrophic latelal sclerosis, SPMA : spinal progressive muscular atrophy.
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WBC 3500/ul WBC 3400/ul

RBC 333 x10%/ul RBC 404X 10%/ul

PLT 32.0x10%/ul PLT 16.8 % 10%/ul

Hb 10.1 g/dl Hb 12.3 g/dl

Ht 30.3% Ht 36.6%
CK isozyme @ IE® CK isozyme ® IE&
CK 42710/1 (ABEBEHRRART « 3BT 161) CK 100 [U/1
Creatine 0.8 mg/dl Creatine 0.9 mg/dl
CRP 0.1 mg/dl CRP 0.2 mg/dl
ESR 8 mm/hr ESR 9 mm/hr
GLU 83 mg/dl GLU 79 mg/dl
LDH 194 1U/1 LDH 96 TU/1
CRE 0.5 mg/dl CRE 0.6 mg/dl
Tocopherol  1.24 mg/dl Tocopherol  0.83 mg/dl
LMPA : i LMPA : JIZEST

PilhiE, RA D IEH
BUN, AST, ALT, T-Bil, ALE Amy, Na, K, Cl (w. n.1)
Co-GM1 #ifk (IgM, IgG, IgA) : KxtE

bitzhidk, RA:IEH
BUN, AST, ALT, T-Bil, ALP Amy, Na, K, Cl (w.n. 1)
Co-GM1 #ifk (IgM, IgG, IgA) : HIFE¥

JR#:&E 24 HA Creatinine 720 mg/day

FR¥# 24 HR Creatinine 710 mg/day
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A Comparative Study on Hand Injuries Caused by Snowboards and Skis

Takayuki Sugihara

Department of Orthopaedic Surgery, Suwa Central Hospital

Teruhiko Nakagawa

Department of Orthopaedic Surgery, Doai Memorial Hospital

Kou Mimori, Masafumi Ishizuki, Kenichi Shinomiya

Department of Orthopaedic Surgery, Tokyo Medical and Dental University School of Medicine

We performed a comparative study on hand injuries between snowboards and skis.

1,665 patients injured by snowboarding or skiing visited our hospital from 1997 to 1999 (males : 1,173, females :
492, average age : 25.3). There were 883 patients injured by snowboarding (males : 667, females : 216, average age :
23.6) and 782 patients injured by skiing (males : 506, females : 276, average age : 27.3).

There were 523 patients (59.2%) with upper extremity injuries caused by snowboarding. Among them there were
248 patients (28.1%) with hand injuries. There were 180 fractures (forearm : 33, wrist : 144, hand and finger : 3)
and 5 dislocations (lunate : 1, hand and finger : 4). There were 235 patients (30.1%) with upper extremities injured
by skiing. Among them there were 76 patients (9.7%) with hand injuries. There were 26 fractures (forearm : 5,
wrist : 7, hand and finger : 14), 5 dislocations (hand and finger : 5).

Snowboarders fall on their hands frequently. Therefore upper extremity injuries and hand injuries caused by snow-
boarding are considered to be more than by skiing.

F, 2% =t L3 FDIMET BRI L 7=

i =l
2R B, A —BYA YT — e AE—E L 7 &
TBATHIRZNICLDMMELZ W, FRIcR /) — R 1997 FEH 5 1999 FEDOMIZ R /) —F—=F, &

R— FIOEEZFENEEL, ZOMBB2TET F—TRE L YEEEZ2 LT 1,665 61 (Bik 1,173 #,
W3, A —FR— FAGEIIE EBOMEDRS W ERE 2otk 492 B, FIER 253 %) THB, R/ —F—F
FNT LR P, Hy ZUERFL LR —R— IZ X BoME I 883 B (B 667 H1, Lo 216 1, T

Key words : snowboard injury (A / —F— F4H§), skiinjury (A ¥—4ME), hand injury (FOHHE)
Address for reprints : Takayuki Sugihara, Department of Orthopaedic Surgery, Suwa Central Hospital, 4300 Tamagawa, Chino—shi,
Nagano 391-8503, Japan.
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Repair of Zone 2 Flexor Tendon Lacerations in Children Younger than 6 Years Old

Hiroyuki Kato, Yasushi Takeda, Akio Minami
Naoki Suenaga, Norimasa Iwasaki

Department of Orthopaedic Surgery, Hokkaido University School of Medicine

In young children who are younger than 6-year—old, the result of primary end-to—end suture after flexor tendon lac-
erations in zone 2 has been discouraging. Especially, the use of early controlled mobilization has been controversial. We
reviewed 10 children younger than 6—year—old received zone 2 flexor tendon repairs with a minimum follow—up of one
year. In all cases, the flexor digitorum profundus (FDP) tendons were repaired by end-to—end suture. In two cases,
both the FDP and the flexor digitorum superficialis (FDS) tendons were sutured. After tendon suture, the tip of
repaired digit was sutured to the palm. The upper extremity was immobilized in above elbow plastic—cast with the
repaired digit in flexion position and the other all digits in extension position. Immobilization period was between 3.5 to
4 weeks. Between 6 to 10 weeks after surgery, a dynamic extension splint was applied several times a day. All digits
were evaluated using the formula described by Strickland. The mean %TAM in all patients was 75%. Seven children
were rated in excellent, two in good, one in poor. Two cases in which both the FDP and the FDS tendons were sutured
were evaluated in good and poor. The child categorized in poor due to tendon adhesion. This child got excellent result
after tenolysis. In our experience, suture of the flexor digitorum profundus tendon alone and the digits immobilized in

plastic—cast for 3.5 or 4 weeks gives satisfactory results.
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A Flexor Tendon Rupture Case after Malunited Colles’ Fracture
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Introduction

There have been some reports on rupture of the flexor tendons, including those of the thumb or index finger,
after a Colles’ fracture, but ruptures of flexor tendons of the ring or little finger are very rare.

English literature contains reports of total 15 cases of the flexor tendons rupture after a Colles’ fracture which
describe in detail the region and condition of the ruptured tendons. Deformities of the radius including bony spur
and prominence, first reported by McMaster®, were identified during surgery as the cause of these delayed ten-
don ruptures in nine cases. Palmar displacement of the ulna head, first reported by Younger et al.'® was identi-
fied in four cases, in one case these deformities were on both radius and ulna®, and in one case ruptured tendons
were seen in the carpal tunnel without any findings on the radius and ulna?.

Each of these researchers proposed a mechanism to explain the onset of these tendon ruptures and we classi-
fied these ruptures according to the site of deformities and tendon ruptures. We also discuss the mechanism of
tendon rupture in our case in terms of a malunited Colles’ fracture.

Case Report

A 79-year-old right—handed woman fell down on the outstretched left hand. She was treated only by bandag-
ing in spite of distal radial fracture (Fig.1). Flexion of the left middle, ring and little finger became gradually
disturbed 8 months after injury. She was unable to flex the distal interphalangeal (DIP) joints of the left middle,
ring and little finger 10 months after the first trauma. Seven months after that, she visited our hospital.

Examination revealed tenderness and swelling in the palmar aspect of the distal radio—ulnar joint (DRUJ),
There was complete loss of active flexion of the DIP joints of the middle, ring and little finger. Active flexion of
the proximal interphalangeal (PIP) joints of the ring and little finger was limited to 50 degrees (Fig. 2). Move-
ment in the left wrist was 40 degrees of flexion, 80 degrees of extension, 80 degrees of pronation, and 80 degrees
of supination. There was no sensory disturbance. Laboratory tests for rheumatoid arthritis and C-reactive pro-
tein were negative.

Radiographs showed osteoarthritic changes in the left DRUJ and osteophyte formation on the palmar edge of
the distal end of the radius (Fig. 33, b), Ulnar variance was +3 mm, compared with +2 mm on the right. The
palmar tilting angle of the distal articular surface of the radius was —7 degrees, compared with 15 degrees on the

Key words : Colles fracture (22— VL Z/8#), flexor tendon rupture (JEFIMEMTIH), classification (5%)
Address for reprints : Michihiro Oda, MD, Department of Orthopaedic Surgery, Onomichi Municipal Hospital, 3-1170-177
Shintakayama, Onomichi-shi, Hiroshima 722-8503, Japan.
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Table 1 Flexor tendon rupture after Colles’ fracture

Interval Region of
Age Affected  before Ruptured deformities e
Author yrs.) Sex hand tendon tendons and tendon Surgical findings
rupture ruptures
McMaster (1932) 3 M R 3months FPL Radius Bony prominence.
Broder (1954) 71 M R 16 months FDS (4,5) Radius—ulna Palmar bony projection of the distal
FDP (3,4,5) end of the radius.
Palmar displacement of the distal
extremity of the ulna.
Southmayd et al (1975) 27 M L 4hours FDS (2) Radius At operation 5 months later, ruptured
FDP (2) tendons were scarred down to the
pronator quadratus muscle.
Younger and DeFiore 60 F R 1 year FDS (4,5) Ulna The head of the ulna eroded through
(1977) FDP (4*5) the palmar capsule and the palmar
radiocarpal ligament.
Coony et al (1980) 7?7 ? 3 months FDP (2) Radius Bone fragment from displaced
fracture.
? ? ? 3 months FPL Radius Bone fragment from displaced
fracture.
Melone (1984) ' ? ? ? 3 months FPL Radius Malunited spike fragment.
FDP (2)
Wong and Pho (1984) 60 M R 4 weeks FPL Radius Bone spike.
FDP (2,3%)
Diamond and Newman 77 F L 5 months FPL Carpal tunnel Tendons ruptured in the region of
(1987) FDS (2,3,4,5) the carpal tunnel distal to the fracture.
FDP (2,3,4) There was no bone spictle.
Rymaszewski and 18 M L 1 year FDP (2) Radius Bony spur.
Walker (1987)
Minami et al (1989) 83 F R 44 years FDS (4,5) Ulna A sharp spicule of bone at the end of
FDP (3,4,5) the ulna was exposed through the
attenuated capsule of the distal radio-
ulnar joint.
Roberts et al (1990) 17 M R 9 weeks FPL Radius Sharp bony spur.
Takami et al (1997) 49 M R 30 years FPL Radius Palmar bony projection.
FDS (2*3")
FDP (2,3%)
Van Loon etal (1997) 62 F L 17 years FDS (2,3,4,5) Ulna The sharp palmar edge of the palmar
FDP (2,3,4,5) dislocated ulnar head perforated the
capsule of the distal radioulnar—
carpal joint.
Wada et al (1999) 74 F L 24 years FDS (3,4,5) Ulna The distal ulna was displaced volarly
FDP (3%,4,5) and perforated the volar capsule.
Oda et al 79 F L 10 months FDS (4,5) Radius—ulna Palmar edge of the distal end of the
FDP (3,4,5) radius was protruted.

The end of the ulna with osteophytes
was exposed.

M : male, F:female, R:right, L :left, FPL : flexor

digitorum profundus.

% ! partial tendon rupture,

T ! intra-articular fracture.

pollicis longus, FDS : flexor digitorum superficialis, FDP : flexor
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Discussion

Flexor tendon ruptures after Colles’ fractures are rare. There have been 15 reports of such cases in English lit-
erature. We classified them into four types : 1) radial type, 2) ulnar type, 3) radial-ulnar type, 4) carpal
tunnel type, according to the site of deformities and tendon ruptures (Table 1).

In radial type, several causes of tendon rupture were proposed : severe stress at the weakened spot which

was partially ruptured by sharp fragments at the time of the first injury®, a large fragment injured the tendons

11)

directly leading to immediate rupture'”’, obstruction of the tendon’s blood supply by bony spurs leading to local

t12

necrosis', and mechanical attrition against a protruding bony fragment'®. In this lesion, delayed rupture, includ-

ing the tendons of the thumb, index and middle finger, occurred.

In ulnar type, the head of the ulna had shifted to the palmar side through the capsule of the DRU]J. In this
lesion, tendons of the index, middle, ring or little finger were ruptured. Minami et al.” postulated that shift of the
distal end of the ulna was an important factor, and that the spicule of the ulnar head frayed the tendons in supina-

1_14

tion. Wada et al.'¥ postulated that the rupture of the tendons was caused by the progressive attrition on the dis-

tal ulna, in addition to degenerative changes associated with aging and use of corticosteroids.

In radial-ulnar type, tendon ruptures of the middle, ring and little finger were observed. There were palmar
bony projections of the distal radius and palmar displacement of the distal extremity of the ulna’. Broder
believed that the massive rupture of the tendons was caused by attrition.

In carpal tunnel type, multiple delayed tendon ruptures from the thumb to the little finger occurred in the car-
pal tunnel, reported on by Diamond et al.*) However, there were no bone spicules leading to attritional rupture.
They suggested that the cause of the tendon ruptufe was a disturbance in the blood supply to the tendon caused
by prolonged pressure over a poorly united fracture.

From surgical findings, our case can be classified into radial-ulnar type. We believe that the palmar shift of the
ulnar head was caused by dorsal displacement of the distal radius after a malunited Colles’ fracture. Furthermore,
we believe that osteoarthritic changes in the ulnar head due to aging and incongruity of the DRUJ lead to attrition
of the tendon and consequent delayed rupture. Palmar protrusion of the distal end of the radius was considered to
be a contributing cause, because the surface was dull and covered with soft tissue.

13)14)16)

In the past, the displaced ulnar head was treated by resection or simply removal of the spicule”. We

selected removal of the osteophytes of the ulna because the patient had full rotation of the forearm without

severe pain and the extent of palmar shift of the ulnar head was slight. If osteoarthritic changes in the DRUJ are

10)

marked, the Sauvé-Kapandji procedure'”’should be selected.
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3. S~ x, AHIEICE® 7= DFSP E/ % Rk

LD CHET S,

FEBE 67 5%, Hik, FWHEEH 2000£E 4 AE LD A
P NEEEZ RO, 6 H 21 H, SEE TR E3
7-. DFSP L& hi-7-o, YEEN L k-7, &
RiEOUIWT R E 2 s, FEMTHD, 7, FlEE
THHH L6, SEIEFHEE2EFET LI EEL
7=, 9 A 27 HAIEIFMEHFR L D, 5~10 mm &
L 7 B OB MR LR mIcB Ll B %
TR L, BEHBIETHESIRE B L 2,
Fiitt1 2 ALy, &ERERLL, HE, F
Witk o » AR T 20, BFTEHR, BREREIED
T,

DFSP DEERIZ 3.4~5.8% & K\ 223, 4%y
BICEOVHEEEZBRIEBETIENDS, 2010,
DFSP OEARR GBS E I3 EEAR X » 3~5cm B
LBEKEZ &0 RKESIRTH 5. BOBA,
JEEAR L D 3em DL EBEL CHEBYIRZIT) LIED
Bierdkbn, QOL »¥EAbLNDE EBbh s, 4
DIEFIO & 5 cmFEFlchnid, QOL 2EEICAN
7= PMiAEOERED 1 > Th B EEL T3, FiE
IZFEE U 72 DRSPIEGI % 7 DR Ic BT 2 £ & -
EBICEEL .

6 Second toe plantar flap I & DIEREFBED 1 4
BTSRRI E m B # A

BRELEEROBFEILE VT, BiLh2BENH
EEHNEC, hemipulp transfer % & 2RE 5 D EF
ZRRT 256, KARIGEORIED, kb D
Z EH% >, Second toe plantar flap X, %8 2 HHREE %
VB ERT, BEARIGTIE, EEA» 5 IR
EAERZT, BENIENTWS, SE, ZOER
ZHOTERROBER T2,

R 13RO BT, ArfEREHezERL v+
WCHI - TRE, KB, KEIFZ2 &0 TEEICK
AToTz FNEZE 1 » AT, KPR
Tz LEL, HARBERIIAERHRE»S, 2BMEY
Tz,

i, 1 ERRRL N, KA oIz
VT, EAEELLEF2HOMES IZITERE
THEL WS, &, BRNOZDMEREZEL
73, B E D second toe plantar flap Zs ¥ EZEL TH
hholtEions,
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7 EEHEERSBERIIE I PIP BEHICHET
% Intermetecarpal flap DEEE ESHROEE
BEREWHEEENAE & B &

B L B

H UNEYTF—a vBUEEEKE

oK E F

H & E 7

B S, FEEICERPOEOHBTS 2
L& %, PIPESHOWEIRICD %225 THEL T
5. ®xix, FAFOIEPHGRH K BRRICIE, dor-
sal metacarpal artery % Il % 2% & § % intermetacarpal
flap Z% 18R & L w23, BENESNC TN R nT
DALY, BPNE, BEEROBEARECER
EEbN, FEMRICEEREE cOWmEEL TRHICK
HBEFRTH B, KEFFIE donor DD, K
FDEERES (F30~40 77) T, MHFED X
Ef (BfamkicER) Thh, MiEkcEbdT
BNRATH B, DI i, BRI BERE,
R L 2H0ME2 Y, WEBIEOTIFIck s
T, BEFAERELLLT. &7, $4-F5 I,
17~30% DREFHH % (Coleman &) I &+, ME
FETREY P77 OMLARMY A Thdb b0
(Dautel %), fiH iz ZaLicwhin L g s o n
ZEMRIEEETH S, £, IERLSAERS, &
BF, BfELTOHERBIIOWTORBEZHE L -,

¥ &

8 HEREAVWCESRMIREEANSITOBERER
SRR F oM 7 a0 =Yy ) —k vy —
H* =
B o=
B B
& & B
A7 L B BB N BTG RO, Mgt
A LBINNEE 2T -7, Mo v b7 v BHig
B WiEG - 3R CT B2 5 1mm M EDFERPHM
b sflzBics L, REFTILHOEELT-
7o, BEOERIIBEAERT /o —<2AniEizL
7B ERSL B D, BENICHREHEAL Zng
FaELTHBMLABR2BEL, BEL TR
BRI SR E L 7o, AIAMEEEEE 1L, BT lunate
facet DAICE EF 5 b DIFEE YT, scaphoid facet
O ESBEIEGE L, SREIEEHMIARETIX
TARCETH >z, BIEERII RIS OB O RE O
R, BEEN» S RERER OBEL R TH

oo M
T

511

%, BHEINE I OBE D 7 ORI EEER T 5 51k
N—BTHY, BEHSEEFEAL CBETS 2 LI
MO TWn5,

9 FIBEMSREAVWZOERMZEMCRERFO 146
BERAFRREEERMAE b U B 8
= B B B
BREIEREF OARIef Juh—r ) —k vy —
X H F =2
FEFIE 26 1%, FiE, 1998 4E 10 A 29 H 2 t D ik
R NAEFHESASUINRE. I FIELEHERE
A, 12 H 16 HF RGN & X O/t 77
2TV, BB EOYSICTEERZT>T0wE, 20
BEERMIBICEHA L S L0 1999F 78 7
BB mA IR L Al MBIk a4 830N e+
EFROCEHELEZOTRERT 5,

10 BEBESNAHKERBEEIICK D BIEN I REEIC
Wz o e iEF
AR ROREEIE N & B
H B E OB
FRIRE B BR T 03 BB X 1, radiocarpal, intercarpal
joints IZ OA 2EfTL, CTS #FEL, Lo bHES
n, HHERHEEER LD, Wb B RHRE BB
DEABRLBESNENEHRET 5.

11 FHABE15FEEN proximal pole D 2 GEFI
B R GER AR R £ 3
" E E W

FREBINERE L ZINPTVERTH % L AR
W2, BEESEZDPTVERTH S, I &K proximal
pole TOHEMIIBEAEVESNIZL { ZDBER
WDoWT, —EDRBPHESN TR, milife b
REBE L7 2HEBlIC DWW THE T 5, B4 OMERTIEM
WE BB ICN L C Russe BICEE U ER L h 77
a—F L-+FEEDOEBIE (criss—cross) 2T L &b
I, C-wire K THEIE.2fT-> T %, WEEEZTHE
WTEBRETAHREOERZMIET 5 & 9 ITLET T
W3,

MR¥ 72 THEIESR 3 » BT, Ly ¥y
WKTEREVE LN LB CE 221k 2179
XL Tw»E ERNE 17 R E 18 RO B TEEE
5HARE T HAICEREERZ L LY M VIO
TR BEAET proximal pole 23580 5Nz, B Pl
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Ty, MBE3» HEX 7REE 2T 7. fiks »
HE 12 » ATRET 2T 7, ERIEERL, L b
v ESLf, RLAZEBICKESAGN T, Yk
T BT FRNIC T L TR E D volar tilting DFEIE
&, BREORIBE2EBEMEL L T35, Proximal pole D
B 113 B & ¥ T proximal DF K ASEEIEICIG D
PO TIMERM 2 EBESHIEI N TS, &
BB ARRL T\ T b proximal O F R A8 IC
fao TR wRD +FREBHETONICAETS -
Vo R LAMEED, 32 BLRAMERDSVER
b s,

<IBREE>
M&1iE, de Quervain &, FIREERBOREDH
DAEHS>T
BERESRE - BEFOSNBIZER, FiE
B2 B B i X%
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£ 7 B&ER/IF - HOARMARS

H
AN
iy
/ﬁ\

1 AHENENE 20 FXUERB U TREL /NS
FIEEERETRO 1 78RR

NNtz swmieEmsi s ® B #KER
¥ o W A
bR
B £
I #EmOA
2 F X
5 N X &
X B XAt

BERBAREEENAR i E & &

RREIR OE $95 s A BRI R IR % 858 L TR
RECTENR 102 L I-DTRET 5.

ERNE 59 Bk, ik 1998 FE 12 AlikF2 Vb
ANMEERER ISR BR, MB/NMEDOIRMS TR E LD,
WEEER B L7, BT 20 ERIAV 7 DAL v I
AEHEHERICEE R RO TV, YETHET L X
B, CT CE#Igd#BBEsioFEEsH»icRkY, Z
PR ) MEEIEE R OBZE ©, FM LT o 7.
T R BA TR C/MEER B AT L T, $E
FEBREL, BEGREE MBS % BT L 7.
JEHE & LTk 20 SERTICRE L 2 H 8BS0 B I 0B
fiitzh, REAMobRDEBERL, HELL T
L ZAiMENMb VR EEEU L EEZ 5N
7o, i 3 FOBE, WENRFIRD 4 @ik RIFT
H5,

HEEHEITIZOBEMSEL {, ABERR-~
B&, FREBESC CT 2 T3 LA TH 3.
7o, MERTRBEECIEREHER 2 AHEICEE,
WY BWE S REZT ) BEND 3.

2 REEMHRE THROGENE
FRAIRZERNEL ) NEY T — a VEREBIE
= R o —
REHEMATEE THIH (LT, EPL W) &8I

BF:2001 £ 10 H 13 H ()
Ry VRV T (R
£ EAATEE (IR RR B/ R

BOBECEFEND D, REMGROBITIMTONS
ZEBB W, A IRE 2 I 9 Flo EPL BiEE B
BLEDCTZOBBEREL#®ET 5.

[FERI] EFIEBEE S Fl, ZE4flTcho7 KA
BBBEINCEHELZLD 48], overuse iI2 L3 ¢ H
Z26NBbD 40, RADIEZ-EH LAaWVbD 16T
Hbo, VoeFFlidied o,

(k] 8 FlizEATEHREEEETL, 1HILRE
AR D2 o 7z 72 D REME % AV TR %
o7, #EA&IZ13 interlacing B2 72, HRE XY
HERES) % BMG L /-,

[FEH) BRBTMET o7 8 M09S &AL HiFE
L7z 7 Hclid s o EEE 124 < ADL Lok
Bl Ted o7 1 flIEBEOHEREE L E 0 ADL &
FERFHA TR,

(2] EPL KT (B%) BZECXN T 3 REMHE
AT 13, 148 LB i S i BHE O sERIE 1 S h,
HRRIBEETH 3,

3 BRI T 2 AREDRENE

g RmEREEEAR & Nl & A
B\ OB E X
L/ Y N LY
A &8 8 A
L BH # A
K B F £
&8 F KB
B & <

W CTEMRR IS L Cffo - B R EDBERE
WKW THRR L 7z,

[fgR] EEAETEETH o 72 36 1 37 35 (B 26,
M 10) R E LTz, FINRER 13~71(F# 28.4)
%, ZE» S FME COMMIE 1~40 H, i E
ZERIIEE 83 » B Tho7-,

(BRB L UEBE] 26l cHEEIEO N, T 42
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R E R L . DIP BEET o Mg, 40~90° (°F
¥ 66.1°), MEARAM 1L X 7D o753, B
HREELDAR SN 2 %R & ADL BE R o
7o, iz, EEEROHIZEEHEOECERN IS
L EEE RO THNIBHHBROXE WHIC S - 7,
X% EBEEITE 2 1mm LT @ step off % gap % 11
i, RO =R E 15 flic@Bo ., X KR ERXE
step off & IR, FFELEL Mk LEER O M
B, BREOERE, St ENRENROERTH S &
EZoNiz,

4 EEBHEACHUEELRRINEEZRWE 146
JLERPHEREEENAE N 8 2

N OB OIE

R B Th

—_ R & K

B4, ETERESEHAICH L Kirschner #i## &
HEet s v v TEHOANEE R EH LBRL -
1HEEBRL -0 THEL 72

FEBIE, 55 &%, B 7L ABICERERIZI AT
%, flEcF 7)) F=rlifransgss, EnfEhiig
BHER L2 h LREE, ETRETHEEHAOZE T
B, HEFADERAY FAR—F—%EAL
Kirschner il & &8 % v v 7% A/ gl7EE T
BlE L7, i1 » HCRIEERIZEH LAV PR
R—Y—%RE, BEVRMEEETLANMEEIEZD
FE L fiE3 » ACEESGLANAREERZREL
7.

[#%] Kirschner Sl & F56t X v v 7% FHW 728
AEEE, BETHOPFEHED D DICLAREl TR T
BHEANOBEEID 2 HEOEINEE OHEED H BiE
et LERATH 5.

5 DEHNT—TILEFRTICREL LBUEEREICK
ZEMIEPHRERED 1 4

FHETERREETAS B B IE X
R

/N S

A ERGH XK '’ § B
HESWRIRERA L & — R
LN Z

FEFIZ, 65 K%, &tk 1999 £ 11 B 10 HICRIE T
ERESBRENIC &) LY T —F AVREERETL
7o, BRIVEAEFEOLUNEEE LA, 11 H20H

EicARHE, TEOEHBEEZAEL, 12 A 20 Hic
LWRHAN & e o7, WURLIREE, AEET A
BT B R A, BRHEIERS, TEFEREY

ERHEMMERTO MMT i3 0 TH b, HEFHRER I
MEBETH- 7z, MEEE T, BEEHIKE NEENR
B EBTAEL T Y, REESRE D AESIIRE A~
Yry FPEEIN. BESIREIC L 2B IEFM
RIRBE L 2B, 12 B 27 RICEM2ET L2, B
BRI OVERER YU L, ML ARSI L 728, B
MEEHEEL - MR 1FET, EFEEREELR
B8, AMESIRRILERA L7, RUEEIIRE R A L0
LTOBROBLICHAT S0, BBBI0TE Hl
BRER 2 &2 2L =B ClREPICTMNGEL2TH 2
EDEFE L,

6 PBRIB¥ Monteggia BT I FAE U 118 B R AR AREE
D14

RIBRFERERGEESA N E R E
AN = T
# B 2 R
] £

EFE 49 1%, B, FREETRE~MEOMER
E. RFEER S mRICHERAOBESS 2, S
587 < 2000 FE 10 AE X h APREBOFHE
T#EELEELORNENEZZ L.

PRI R N oS A gk E 5~125°, EIAS
full, 7335, MED MP BEfi OB XA AIGECcH o 7.

BHE X e, BEEOBNARA, REOBHE
WaRD, BN Monteggia BITEZW L 7. BEH
DBAEEHRFEE L2 L T3 L Bbh, W%
Fgt : BEHOUIRS EE L FMET L 2. BEks
AT ICIET L TR YD, ZoWorBREomMIck
AL Tz, WITORFEH CHEEBEORR 2D,
B A ESIRE, HEOBRADRARIE 51
FEERAN LR I NTe. Lidio THERE O R I3 5
BHEOFETEZ L, BIRMES X 2 BEFES DR
REBbil:, HOERREEFTH S,
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7 FEESHEEMICHT S Kirschner SiRIC & 2 —F
HRREEDHH
dLBRERREEEAR N W iE
ER
I
Z
-l
H % F
¥ H -l

A4 X FREMBEBEN IR L, B8O A7 Kirsch-
ner ##E (K-$HAR) = & 2 —BER @R EE (RIEE)
ZRRERICT O THRE L 7=,

X 82 1% Kienbock 8 2 B (13 5%, &%, 20/&%, %
M), FRAREE 26 (48 &, L, 16 %, B
DAl (4F) ThHotz, 40l&bFHEHERBIBEFT
HY, OTNHEET RSB L 7. THIZFRENT
T, XBEREA T, BENI K-#E2HIALFE
BEMZEE L=, ESICAEEZBML 72, K-
i 6~8EcikEL, WEEIFEEZHBL ~. gD
BN 4~43 » HTh -k, SHEOBETH
23, FEEMIE IR L T3, ARk, —RWICER
BHZEET I EICED, BROBRE G cES
LEZT, Bexld, BWMBVHEET ZEEEHICE,
BEODLROEELZE 1ERE L Tw3, REOF]H
EORBL R, ONArEETHEZL, O
IR TR EIRRA~DBENS IR E, @K
B RO REE BN T 242 B L Ty
L ETHS,

® B

O3 %o

o SR Ot e

8 K- BIREMBROBEMND 1 §—8-8W%-5
ERAWT—
B ) 7 v ERREEBRREENR

(TTR - -3

RO Ok B

o’ M A

2B R ERB

E X X B

B oK B xR

U7 FRBRERENR A K & =
B A B A
B ) 7 v P ERAF IR RREER A R

A # 7T

AE, RK4IZARERBRARICEL 2R - BIR
ETEERGIC N LT, - 8% -8 (B-L-B) 2w

515

HEME BT L 192 BB L 20 e T 5.

UEfI] 32 %, B, RBEMICCRE. hExr2
2 UEFES ARG RERA L2 S h, SinmEE
BB % T 47z, Mits 8 BTk - ARRE (SL)
MO #EE & DISI £ % 30, FREEESSE L Rt
DB ER D,

(#0z2E5RAT R) B0 X BCRrk - ARER O BERE &
DISI % 2 LAk - ARERIBERE (SLd) L2l /.

[FAAT RIR - BRE R W U iRk L
D SLEEEER L <\, HIREE X CRHRE 2 @
FIENMEIC D & LYz, 83 hEEEFRL S HE
FmfrRgICAIE T 5 B-L-B 2HHL, AREB &
CHAHREOEICE#E% FE, B-L-B A LBTIC
TEHEEEL, it 6 » BOEM X BT SL o
BRIEZEDT, FHEHLRBELTETNRS,

9 FEBBEEEHELD 1 EF

B2 )7y FEMRFREAN # E BEF
A F#E R
wF M E
X R =
#OH &
B HE E &
T KA A

SEFZ4IE 138, DBV, EHcEnAE
THEMBEE LR 2. F573H FEERE, 2000
7RI —F =L OEERICEFIHEL, EE
TRHCHEER W E WhN AR -V RRITT S HEA
DENTHPEES. FEEEEEEE L B S N,
FRIFEE RS T2 b WEY T, 2001 4E3 B 14 HiZ
YEEHEAZZ L, FRbEE L MRKE2RT D
T3H2HEEEFV U ERTLE FUYY Y
FHBL Y NP TIRREREIZED o 708, T
HBA2HAOMRICBWT, FHEOREMD Y 7Y &~
TRBDI,

ZOREFIORIBEA I, FEEERICN L T
NREEN R EVW) 2 L, EFRREHOTEbIiC
FIELTH3 2 E¥biIFons, KrkMEWRNTEE
BHEEEENREWOE 1HBIRE YT, 85
HEREDIRGEE B BRIV ) v /2T L. 5%
DIERPEAL L 725 A OBEREIC > LT 2 A
s L7,
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10 FHEBEECHTIUVBAILYILBEXY
h DBEHRER
BAIRFESE Y NE ) T — > 3 VERERIE
= B # -

BAERE, FHEOREFEEOFMGEIOE, B
KEBMICARZ CHEREEY, FREEORE»S )
VAN LERA Y (B, CPC) Z2HHLE
i@ s B Tnws0TtHET 3,

UEERI12000 4E 6 B L3k CPC 2 6 L 7= FHEAZED
REEEEFT 6 flchh, 2o B3 » AU E
BBLsHRNRE L, 2AFEEORIKEREIC
X 2R BITPRR YR EZ2 LT,

(73] 2P EERE B RIEHFIC CPC 24E L
7. PEESMEONEEIZTET, % LA
BRI % Bk L 7z,

(] 4 BT iED X #48T CPC 3B RIBHIC
ToOfEI T, i 2~4 » HET CPC & HH
B OBERIIRHEEL o/, RREEHETBYK
I iE Ao fe, BKEERTOBEBOFEHR T,

[(EF&] CPC HBBRHOMRZ B TERBTZ
HTE, LOFMBEA/NILSTEIETE, BK
FERREHERTH B EEL LN,

11 BREOESEMEEITIcHETI U VBAILY
D LR—Z N OFERRER

AHMTEMSREEEREAS K F E B
B # B E

AAREMRFERERN 8 K # X

R R =2 &

B EE I

EREOBREEMIBEIICR LY VBRI LT ME
N—Z b+ RMHLBEFREL EmL, ARRE
DIBIFRIER 2 R L 72 DTS L 7o, JEBE 87 5%,
M CHIR2 K Frykman 4 %, Melone type 2 O 3 # 5l
Colles E#7 & REZEREE ST, HABREHEEGT %
T, FEFEEHEEEA LA LEERAM L Ak
B LBMAISEZ To 2. BETICEREEIRSE
EEEEER, TL D/ TEA, %L /-E
BB R 2 L L S b Uy A CEE, BE X D ERE
JREAEG B A U 72 Kirsckner Sl#RIC THREE, B REH
W) VEBBANY T AER-RA N EFE L, FTE
REEIERY 20 S0 CdH - 7o, M AIENEIE REFC, ADL
I$FEREZ C, B - FREOFHEEE T good TH 5.
BB EEBECFMTETH D, MREEBOBERMT

b, BHEREZA T sEREICNL CREPOH
RATtHaeEZONE,

12 TRERBREEMIKEINICH I % Hoffman II
compact BIAEER/IC K ZEINBAEMOER, ke
kA&

TEAFHREEEAR R B

E B ot W
= Mg
B O b oo

RN BS =}

e BB B R A v B 3T 12 5 L Hoffman 11 com-
pact [EE## % A \» non-bridging B EM 2T o7z DT
WG, ML MRREERET 5. WRIEALERIE
BRI EYT 25 BT, FEIITH 39.1 % FEKE
BIZEHEIE 1 £ 4 » HTh -7, BISHEIESE BN
FPTIZR L TId non-bridging type Bi%E, BAESETIC
L T id bridging type & non-bridging type O ffH &
L 7=, #J8%: 13 non-bridging type BIRFER CILATEE
L0, EACIRMH 3~4 3T bridging 5% REH,
FHEEOWENSIIHZ T - 7. #7158 B CESEIERE
ERECRELL. IHSEMICH LSgREE LT
{8 & F8 7 IR T radial inclination (RI), palmar tilt
(PT), ulnar variance (UV) % FHAIL X BRANEEAM &,
BBEOLA v ¥ R 7 L% A CEENEAMM 2T -
7o, X BRERFHE C I RUIGEEERF 25.324.1° DS &
B 256+4.4°, PT {& 95+24°%% 8.7+2.1°, UV i
1.1+08mm %% 2.0+ 1.1 mm (p<0.05) & RIFicB{g
Pk fRRE S Nfe, FIENER LT 80+9°, HE 82+
10°, [m4f 8470, [N 82+5° & REAFICIHIE L 7=,
BEDRA Vb AT 5T excellent 23 #l, good 2 #1
T®H o 7z. Hoffman Il compact [EE %3 non-bridging
type E LCHERAT S Z LItk W RRECHEHBES
P OWRREDEN, REFLMEBRENSE SN,

13 BERFNEIFEFERL LFEOMBRRRES
s

YHRBSREERAR AKX E &

H UnrvyF—savk W WU F i
NEHRREE Y N E ) F— a3 »§

N OB B E
FOWMEOBFE L ED L) ZTOREREEE L
T, BAEDORIVHH B, MR, MG E O IES
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BEO—FELE L TCCPMEENLELIZAVENS
23, ZOBICL R D BAORBEIRMRTE R, Z
DEE, HBSKEZEILTYS, LWHhd s A
B AR REASIN D 5 L k DEARET S, #
ZCEHEIE A L, Z OBV X 2 A2 RNR
Wz 7 TBEEBIIREIT, 2ERL, FHEOMEE
HEBEER I L 7.

SEF L DBERE LTI, KSBET 3w, I
Hicw- < D & L2BEZ R L CiEoEhES) % {7
I bDTHY, BEOBE I S CEE D dynamic
splint £ HEBLR2EETHS, Lrl, ZOHEHXIIE
FIHETER O ICERRERETH D, BFED
& & LT serial cast # & CPM B D EH D
BEADD, POEINLDOREEHIODE L TER
L 7.

SEFNE 3B 3 T8, wiThbAME 2k F MBI E
U 7-fii oo U CBRR Ol ENIBE R 1T o /288, 1B
HEED 2 I BEEIREIN 2 BT U 280 REEBE:
W IZORIFERERL:. SHE, BHHRETIEH 2,
2O TEBEEE IR RO ER ESR I
D, MEEMAHE L

14 BRENBEETCEEERSIRORE
BTN R B Ih
I M B OIE
H N B =
f S %
Z R &

[z U &I JEBEEIT AL O B c i £
NTH L, BABEFEEIA o REIZTL, 4
A —=CFERT TV NN Y L% AOTORER %
ATED, ZOBMEE, AN, WMBREZ IO EH
SEimz i,

UEGIR & 5] SgEslis 11 81C, ZEHOE
X, 7~56 M THo7-. BHIH, Lot 8B, BE
Blx, £ 36, &8 HIT, ZEEEZ, BH 9K, ik
H2BIChotz, gD OEEETCOHMIL, 1~7H
(Ft5 41 B), X BEEETORF OEMAIL, 35~
80° (F#g 50°) T, BMBEEMNZ 6 THTNY
Salter—Harris IO FIHTH O BHFBEMLFHIFN
ik, AMEITTH o7, G, MEFT TR TRETE
Has, BERSREICE LB T I 0
ADIBEIY A= LOAYBEZMZ, £ 3mm ©
IR TELMR)EFEGCEREICHAL, FE L
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TIOHEETEET S, HiHERRELBR 2EES Y
BRTICEREEZHERT 2. FTREREEE, M
kB NEEREML 72,

] RasEyii, 6 » H~6F9 » B (¥ 1
F9pH) THote, REER 4HIZTV2~3 8T
WEL, Z0%aEEEG L 2. BEORMKIRE
140, EAHEIERE 2 8, SHKEZ 2 iR, X e
T, BiRO RIHEAS L BEEROM K E ARSI 7
H 6 #l, BRABCHEFORE LGS 3 FIRD LY, F
VEEESE, BRAETIZEES T, ADL EXED H 2RI
o7,

15 FERLEEEIFENERRETOSHEBED 2
{3
B REAERERAR N K B &
# A £ B
7] & #@

I BEf 2 BeA cEfIl O ERE & RiE O ME & &6
L 72w W 5 floating elbow 1X, 28 H WP EIE TR 4
ETRWEE b o I X 3 MR EnkiMET
H 5, Ta A LBEERSET & RERRERT L
HOFL 72 2ERIE BB L 72T, BEHEICOWTE
L7

(REGI 1] 25 7%, B 30m OES X Wik L7z,
LR ESREET L EEEITIIMEAST CEE L, NHE
B G 3T 135 B M & multiple tension band wiring %
fTofz, gfERh EMESBEG L 2, BESHE
& plate EEZIT-> 7=,

(EE] RAED L I 7 floating elbow DIFAITIZ,
HIREZFR O LREE 2 BEANET CIREICEE L, NS
BTG U B 5 % 17 V> multiple tension band wiring
TEEST S I LTHET 2k EEcE 3,
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16 BRICEDEUVEHRAMUEDNTHESHO 1
Al
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