MEA604F 12 A 3 H 55 4 FEMEWRENT  FRe164F 11 H 25 HFIRI “Fak 164 11 H 30 A %47 ISSN 0910-5700

21 & 4 5 Vol. 21 No. 4, 2004

H*?@ﬂ’*J’ o FF wu\

The Journal of Japanese Society for Surgery of the Hand




M EEINE
TR S HRA

TES ==

Mobilat®

@ MEE - MR, HiE-HE. BRESZCHEARALIOEBRZCODVWTRARMNEBEISRBIZIL,

GERIEERE)

wawr ‘maruho VIUikkRait

KBEFIALEARE1-5-22 T531-0071 (2008.6 f630)




AN
=
A
=

$48[E HAEFOABRZEIFMESOEMS

HB : 2005 4F (PR 174) 4 H21H OK) 22 H (&)
1% ¢ 1L T B e X v & TR

[2&zx0—-4>] FoNAREMEZHEL T
[7—=] Fo4ED EBM & QOL, #Z L CHE

(RE]

FRlEEE - AHBEAE TFOANRIOBEERIE £ BEAFMFREAE

SR#BE L TFoiFto EBMY

B1%:878 : Wayne Morrison, M. D. [Tissue Engineering and the Hand]
William C. Pederson, M. D. [Skin Flap for Hand Reconstruction ]

ORI L
1. Fo4eHEED EBM
2. Al OBEE R E T
3. FOIBIFEEERE & QOL
HFMEEEE
1. fRREEEDEE

2. ¥—Y~y7¥s (A, B) DIGE

3. RIBEDRE
4. FHIUANVIEDIEE

5. FRIREEALRE T AR O iR
6. Vv~ FFEA, MEHROWRE L BE

NFZIVT A ABya:

1. FREBEEHEOESIE & Z DK

2. NTARBHH i fRE i

3. FRAEIGAERE OB

4. R FREEM
Exf kb gl

INFERE R A D TR

BREEEE
28 48 [0 HARF DB A S AT S B G5
T468-0063 #AiEMAREHXERIL 1013 (H) X 7L A YA
TEL : 052-836-3511 FAX : 052-836-3510

E-mail kanmon48@jssh.gr.jp

URL http://jssh.grjp/48jssh/

5 48 M HAF DI Rl EL
aF o B
NS — R el






—NREXILVTF1ZXhvray FORTIYNEEFRHOIR— —
%ﬁ L 14)%@5@’[*]‘ traction Splint @{é\%%}}%ﬁ ................................. ﬁ %{g 1F ﬁ . 'ﬁﬁ ...... 355

M Tobe, et al. : Clinical Experiment of a New Traction Splint for the Wrist Joint

TFCC }E{%g:j@‘jﬂé A DIVZ }\Jﬁ(ﬁ, ....................................... iy 'CH ;-fé B - ,ﬁﬁ ...... 359
Y Nishide, et al. : Treatment by Splinting for Triangular Fibrocartilage Complex Injury

1}177:)’-35@ﬂ-\‘j%0:30j—5x7°1)\/]\;}?{:E@I;i ..................... [l:[ N g& mﬂﬂ ...... 364

M Nakamura, et al. © Splinting after Surgical Treatment of Rheumatoid Hand

—RRIFRAYv Y HREREREDREE S aE—
AR S DR L 1AE
_@ﬂ}@aﬁﬁ“:j—s U’%Eﬁ%{i] lf) %B{ﬁ@*ﬁ%‘ i treetitrae ey % 71( % JZ\‘ . ,ﬁij‘ ...... 369
M Aoki, et al. : Treatment of Rotational Contracture of the Forearm : Relationship between Type of

Contracture and Site of Corrective Osteotomy

ﬁﬁmﬁfﬁu@c:jﬂj‘%{éﬁg&mﬁ ............................................. ]’:—| # 7\ {’i_f’, . 1’{-[_1‘ ...... 372

H Shirai, et al. : Treatment of Pronation—supination Contracture of the Forearm

—IRRIF 4 ANY2 3> Dupuytren ¥ffi—
WU Z TR ML A 72 Dupuytren H0MERMTOBAE -oorereer HF ok R - At 376

S Inoue, et al. : Results of Surgical Treatment for Dupuytren Contracture

—Dupuytren #§E—
Dupuytren H##ED FMic B 1T 5 81T 1B + R U EENEE
—BREE L AR D) T rerreorreressee e BOE % 2 flhe 380

Y Asada, et al. : Partial Open Method and Early Exercise in Surgical Treatment of Dupuytren’s Contracture

Dupuytren ##E D MR RAE & KHRGLICTT 5
tyET/C/IJI/@&kﬂ% ................................................ L'-l [ *U 1’:{{15 ...... 384
T Yamaguchi, et al. : The Postoperative Result of Dupuytren’s Contracture and the Effect of Vitamin C Gel

for Postoperative Complaint

—NRRXLVFeRAvary FREOBFBE—FHOIEX— —
VEBEN Y v v 7% O 2 T RIS AP EREE o oeeeeeeeenes AN CE OB OE - fe 389
A Oda, et al. : A Simple Method for External Fixation of Metacarpal and Phalangeal Fractures with Needle Caps

—HEE—
7y 7 ¥kl e FHE R EE AR o BIE R T I
ﬂj‘%?ﬁ% ..................................................................... :F % gﬁﬁ 4]% . ﬁﬁ ...... 394
S Senma, et al. : Treatment for Intra-articular Avulsion Fracture of the Proximal Volar Part of the
Middle Phalanx by Block Pinnig



RN B 5 F18 PIP PASTHHIBL A B4 o WmesaE e K & M 8-l 398

K Otani, et al. * Surgery for Dorsal Fracture-dislocation of the Proximal Interphalangeal Joint

BEE AR IMERICAE L /- PIP BIEIHAMEIC N 5 AISHEESR 2 AV 7
TEEBTETIZ G BT -+ rveeermeee e e e N B - fle 402

M Kawakaisu, et al. @ Distraction Arthrolysis Using External Fixator for the Severe PIP Joints Contracture of the
Mangled Fingers

JRAERETE 12 4 2 R I ARG 0D — A T e vr e eemem e e OB B e 408

M Koizumi, et al.  Primary Repair of Terminal Extensor Tendon for Mallet Finger

FHEAETE T O BIEIE - BBEIBIDBERS  ovvrreerrreeeeens I e 414
W Hatanaka, et al.  Etiological Factors in Delayed Union and Nonunion of the Distal Phalangeal Fractures
in the Hand

—YYiRITL FOARERICEITRIMBBFH—
EFE‘ CM @%ECCWT%I%%%@T%W .............................. 7r§ },@E 1’: . ﬂﬂ ...... 420

H Kihara, et al. © Arthroscopic Surgery for the Thumb Carpometacarpal Joint Arthritis

—CM BE&i—
£HE CM BIFAEIC T % tension-band wiring & A\V>7:
BB ST O FaBE RS -+ eeeereeemesmessessessnsnesnenie st E H & - fh 493

K Harada, et al. . Trapeziometacarpal Arthrodesis Using Tension—band Wiring for Osteoarthritis

RHE CM BIEIALERE I 2 SR P (Eaton-Littler ¥£)
@ﬁi?’ﬁé ........................................................................... 7J( ]59'5 ]}é - 1’[{_3‘ ...... 428

T Mizuseki, et al. : Results of Eaton-Littler Ligament Reconstruction for Unstable 1st Carpometacarpal Joints

—MP Baffi—
FHE MP EIEE I RIIH R I 28RV e g% M TE - A 432
S Shibata, et al. : Surgical Treatment for the Radial Collateral Ligament Injury of the Thumb
Metacarpophalangeal Joint

—% E—
TSRS & CEAPFEIRE MEE L T 2 5 ZNEWS =
FBETEAE % F o 7 TR BB DI oo rree s rvesnne e Wi K B A fleee 436

R Kakinoki, et al. : Treatment of Osteomyelitis in Finger Phalanges Using Vascularized Pedicled Tissue
Transplants Supplied by the Dorsal Metacarpal or Dorsal Digital Arteries

—EfY o~ F—
BEEH Y 7 = 1203 B FRETER S BT E T -eeeeeeeeereeeeeees W OHE O E - ffee 440

T Soeda, et al. * Radiocarpal Limited Arthrodesis for Rheumatoid Wrist

I}ﬁv%%ﬁ%ﬁj@:}@j‘%fﬂﬂ%&ﬁ@%ﬁﬁﬁ\z% ........................... i}l % {§ _.ﬁ{j ...... 444

S Henmi, et al. - Result of Shelf Operation for Wrist Disorders in Rheumatoid Arthritis



Self Locking Finger Joint (SLF]) % Fv»7z RA FH5E6
j\IﬁgﬁﬁE*@ﬂﬁ@&ﬁi ...................................................... qq I E ?: . {-ﬁ]‘ ...... 448

N Nakagawa, et al. : Implant Arthroplasties of Finger Joints for the Patients with Rheumatoid Arthritis

U2 F TN B TR R AT O B v evrrrrrrrrreeeensensnnnsennns E M B -t 453
R Osada, et al. : Elbow Synovectomy in Rheumatoid Arthritis

ﬁé*@jiﬂklﬂﬁggﬁﬁﬁmﬁﬁ@ﬁiﬁ .......................................... gﬁv 1 B{ l{% . 1’1@‘ ...... 458

M Noguchi, et al. : Total Elbow Arthroplasty Using Semi—constrained Prosthesis

RA (28T 5 F O A LA BAETE AN & FEIETR M R IR FE o
ﬁﬂ'ﬂi ........................................................................... *E E @ﬁ 'ZE . ﬂi{ ...... 463

A Fukui, et al. : Results of the Wrist Joint Arthroplasty done in Conjunction with Same-sided TER in RA

—BRR TR
NS R AR T W B DB BRI M - evereeeeeneemreeneenans % OE OE — e 468

S Gotoh, et al. : Subcutaneus Rupture of the Flexor Digitorum Profundus Tendon of the Little Finger
—5 Case Report—

(%TEE%%@U:%%}E@(E\%%%Eﬁ .......................................... Iﬁﬂ mﬁ E: A . ﬂﬂ ...... 473

M Okazaki, et al. © Fracture Involving the Flexor Digitorum Profundus Tendon Insertion

R TFRIEE IO NS 2 @B R BRI AT & 6089 %
1’43%}}&}&‘[2‘%%%@{@% ...................................................... /f@ H %‘I « ftg-eeee- 479
S Matsuda, et al. : Treatment for Osteoarthritis of the Distal Radioulnar Joint and Combined Rupture of Finger

Extensor Tendons

SR R BB | 5 HENT O H R oo T E - i 482

K Shimokawa, et al. : Clinical Qutcome of the Extensor Tendon Reconstruction Associated with
Osteoarthritis of the DRUJ

~EBEALIREIT—
W B E AL IRBIE A BT 129 2 1l Double Plating D iEHE - bk E - fileeeees 485

M Homjo, et al. : Double—plating Fixation for Unstable Distal Radius Fracture Compromising the Radiocarpal Joint

AO C3 BB EMIFEITICN T 2 7L — FEEOBRERE - B oH F & 491

S Kamet, et al. © Clinical Result of Treatment Using Plate Fixation for AO C3 Fractures of the Distal Radius

M Symmetry Plate % F Vs - B E B EIF O BT e B A REKHER- fl 496
R Fujitani, et al. : Treatment for Distal Radius Fractures Using Volar Symmetry Plate

BB RAImBE A BT IO T 2 BIPHEE B & R BB RSEE T
—HAERRE L REZERELBIT L O — oo o B e 501
S Nohda, et al. : External Fixation with Intramedullary Pinning for the Distal Radius Fractures

—The Analysis of Associated Ulnar Styloid Process Fracture—



Non-bridging # & bridging ZLEIAEEIC X %
xﬂ%ﬂ%%ﬁﬁﬁ%%jﬁ@(—é}?ﬁzﬁ@tbﬁ ........................... P‘:‘] é* § % . ﬂﬁ ...... 505
C Uchikura, et al. © Comparative Study of Non-bridging and Bridging External Fixators for

Unstable Distal Radius Fractures

T H R E RN TR ) FIREER DN * g # k-l 509

N Yazaki, et al. © Analysis of Carpal Kinematics in Dorsally Angulated Malunions of the Distal Radius

B R BT TR T B HE DA reeereereeeenneeos Fo ok E OB Ao 512

G Inoue, et al. : Corrective Osteotomy for Malunion of the Distal Radius Fracture

A BT 2 BB BRI OIRBERAE oo K OB F Ol 515

H Mizushima, et al. : Treatment of Open Fractures of Distal Radius in Adults

BEEMHEINT AL ERICN S % Forte 7L — P& fwvi
A E] 5 0D YT & BTG vvveeereresemeeemesenmsnine s EOE OB Al 519

Y Tukahashi, et al. : Dorsal Internal Fixation with Forte Plate System for Unstable Distal Radius Fractures

Treatment of Distal Radius Fractures Using a New Designed
Volar Locking Plate : A Preliminary Report «---rorereeeeereerrreereeenes Denju Osada, et al.-=+++- 524

B A E T I X9 2 B non-bridging BIFMEIE
— B EEANOES LB B VR A — e By R £ e fileeee 530
T Matsumura, et al. * Closed Non-bridging External Fixation for Distal Radius Fractures

—An Optimum Distal Pinning Method for Various Fractures—

BEEAIREEANE AOAECH) kddT 5
Compack® BIFMETEEEIC & B G --oreeseremrmeseses s = JI &= B - il 535
Y Yoshikawa, et al. : Treatment of Intra—articular Fractures of the Distal Radius (AO-type C) Using
Compack External Fixator

%%%ﬁzﬁ%ﬁfﬁ@:ﬁé 3) R%g;{jﬁg‘gﬁ%?ﬁ@{é;}? .............................. ﬁﬁ H ? ...... 540
M Kushida : The Clinical Study of Ulnar Styloid Fracture Associated with Distal Radius Fracture

BRI ICR R 2 RAHEMHIRI RO FETE. e M| R OE - e 542

M Shirota, et al. : Prevention of EPL Tendon Rupture Secondary to Fracture of the Distal End of the Radius

%’%%{ﬁﬁ#“ﬁ%?ﬁ@ﬁffﬁé@?ﬁ ...................................................... %7-'7 EH f%[ ...... 549
H Tada : Complications after Surgical Treatment of the Distal Radius Fracture

BRI E T RIIARE &34 9 % non-bridging BISMEESR % M\ 7:
{&{%iﬁé X %&Eﬁ‘l\‘%ﬂz%@ k) ﬁﬁ‘ ............................................. 7}:_/& ﬁ % I;-E ...... 552
T Matsumura : Slightly Invasive Corrective Osteotomy under a Fluoroscope Using a Non—bridging

External Fixator for Distal Radius Early Malunited Fractures



BHF &% (JJpn Soc Surg Hand), #21% %45 355-358, 2004

RNVFARAy Y3y EORT)Y MEEROTA |

#1 L \>FEHHT traction splint D iREREER

HAKHIES S 2 IR
F & E - & — &
HOE K OBE-EAA OB A
WIE RS
R £

Clinical Experiment of a New Traction Splint for the Wrist Joint

Masahiro Tobe, Kazuhiro Mizutani, Shuken Kai
Yoshito Tsubuku

Department of Second Orthopaedic Surgery, Toho University

Yasushi Yanagihara

Department of Orthopaedic Surgery, Sanno Hospital

Casting, splint and various supporters, etc. have been used as one of the conservative treatments to the disorders
of the wrist joint such as the injuries of triangular fibrocartlige complex (TFCC) or avascular necrosis of carpal bone.
However, these aimed to stabilize the wrist joint and limited the dynamic motion.

In this study, we reported a new traction splint which allows dynamic motion for the wrist disorders.

From 2003 to 2004, seven wrists were treated with the new splint. The patient’s age at the time of onset of the dis-
orders ranged from 20 to 64 years, with a mean age of 42.4 years. The follow—up period ranged from two to four
months, with a mean of 2.4 months. The types of disorder consisted of TFCC injury in four cases, rheumatoid arthritis
in one, Kienb6ck disease in one and avascular necrosis of scaphoid and distal radius in one.

As for the indication, with painful wrist but without limitation of the motion and who does not wish early surgical
treatments.

The materials for the splint consist of heat reversibility plastic lined with special silicone rubber and two aluminum
plates with elasticity. The splint was designed to produce some traction on the wrist joint by elasticity of the alumi-
num plates.

Patients were ordered to wear splint for a one—hour period, twice a day.

Clinical evaluations were performed with the VAS score, feeling of wearing and satisfaction. Moreover, the change
of carpal height ratio was measured in pre-wearing and during wear.

Based on the VAS score, improvement with an average of 1.9 points after wearing to an average of 7.9 points before
wearing was found. In the feeling of wearing, there were results of excellent in one case, good in one, and poor in one
and fair in four. In the degree of satisfaction, there were results of excellent in four cases, good in two and poor in one.

This splint is still a prototype and has been in the developmental stage. Therefore, many problems must be solved
such as evaluation of feeling, wear time, adjustment of traction strength, and understanding the mechanism of sharp
pain improvement, etc. However, this splint can be a new solution for conservative treatments for selected wrist joint
disorders.

Key words : splint (X 7°1) > ), traction (¥35|), triangular fibrocartlige complex (TFCC) (=it BE &)
Address for reprints : Masahiro Tobe, MD, Department of Orthopaedic Surgery, Ohashi Hospital, Toho University, 2-17-6 Ohashi,
Meguro—ku, Tokyo 153-0044, Japan.
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Treatment by Splinting for Triangular Fibrocartilage Complex Injury

Yoshiaki Nishide, Rie Itakura

Department of Rehabilitation, Takatsuki Red Cross Hospital

Muneaki Abe

Department of Orthopedic Surgery, Osaka Medical College

Kazuhiro Nagamoto, Noriko Matsuzaki

Department of Rehabilitation, Takatsuki Red Cross Hospital

We have employed two types of splint (a cuff type and an ulnar gutter type) for triangular fibrocartilage complex
(TFCC) injury.

In the present paper, we introduced our two types splint and reviewed the results of 12 hands in 11 patients. The
average age was 36 years. The average duration of splinting was 8 weeks. The average follow—up period was 317 days.

Cuff type splint (C type group) was indicated in 10 hands (9 patients) with tenderness on the distal radioulnar joint
(DRUJ) and the lunate. Ulnar gutter splint (UG type group) was indicated in 2 hands with tenderness on the DRU]J
and triquetrum.

In both groups, grip strength and the pain with motion improved immediately after application of the splint. ROM of
supination, dorsal flexion and palmar flexion improved significantly after splinting.

Our results suggest that our two types splint treatment is useful for TFCC injury.
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Splinting after Surgical Treatment of Rheumatoid Hand

Masaya Nakamura, Hirokazu lida

Department of Orthopaedic Surgery, Kansai Medical University

Kiyoko Asai

Rehabilitation Center, Department of Orthopaedic Surgery, Kansai Medical University

Yoshitaka Minamikawa

Department of Orthopaedic Surgery, Matsubara Mayflower Hospital

Splinting after surgical and conservative treatment of rheumatoid hand was presented. Rupture of extensor tendons
was treated with surgical repair followed by early controlled mobilization program which included dynamic and static
splinting as early as 3 days post operation. Ulnar drift was treated with soft tissue reconstructions or implant
arthroplasty. Post operatively, dynamic and static splint were applied in the same way of extensor rupture and staged
ROM exercise were stated. Direction of outrigger and strength of dynamic extension are the most important factors
since each deformity is different from others ; severity, muscle strength, bone quality, age and so on. We use a wire of
the hanger from laundry shop for outrigger frame so that direction of traction is easy to change. Velcro attached to a
rubber band is useful for control traction strength. Correction of rotational mal-alignment after MP arthroplasty is
also important in early stage of post operative care. Boutonniere deformity is treated with synovectomy with or with-
out extensor reconstructions. Intensive therapy begins within 3 days followed by staged ROM depending on severity.
Capner splint is used after 2 weeks and continued to 12 weeks. For flexible swan—neck deformity, a simple PIP exten-
sion block splint is used without surgery. This splint prevents hyperextension and lateral instability, but does not inter-
fere with full joint flexion.

Post operative rehabilitation is the key for the better outcomes in the rheumatoid hand. We introduce our splints
made by hand therapist with thermoplastic materials. It is important for these splints to make easily, simple, inexpen-
sive, and easy to apply.

Key words : rheumatoid arthritis (BIffiV 77 =), surgical treatment (FHT/#%), splinting (A 7’V v M), hand theraphy (-
vFe7¥ )

Address for reprints : Masaya Nakamura, Department of Orthopaedic Surgery, Kansai Medical University, 10-15 Fumizono-machi,
Moriguchi-shi, Osaka 570-0071, Japan.
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Treatment of Rotational Contracture of the Forearm : Relationship
between Type of Contracture and Site of Corrective Osteotomy

Mitsuhiro Aoki

Department of Physical Therapy, School of Health Siences, Sapporo Medical University

Takuro Wada, Kohei Kanaya, Kohsuke Iba
Hikono Aiki

Department of Orthopaedic Surgery, School of Medicine, Sapporo Medical University

In this cadaver study, we tried to elucidate the accuracy of our treatment theory of forearm contracture. Six upper—
extremities from 3 fresh cadaver specimens were stripped of surrounding soft tissue except capsule of the elbow and
wrist joints and interosseous membrane. The humerus was fixed in a jig with the elbow 90 degrees flexion. The proxi-
mal or distal radioulnar joint was fixed with 45 degrees of supination. After the osteotomy of the radius and ulna at
30% or 70% of the forearm bones from the elbow joint, forearm was passively pronated up to 45 degrees pronation. If
there was no angulation deformity less than 20 degrees or displacement less than 25% of the shaft diameter at the
osteotomy site, osteotomy was regarded as successful. In the condition of fixed proximal radioulnar joint, osteotomy of
the radius at any levels was failure. Osteotomy of the ulna produced no rotational motion of the forearm. In the condi-
tion of fixed distal radioulnar joint, osteotomy of the radius produced no rotational motion of the forearm. Osteotomy
of the ulna at any level was successful to rotate the forearm. In the condition of both proximal and distal radioulnar
joint fixation, osteotomy of the radius at the proximal 1/3 and osteotomy of the ulna at the distal 1/3 was successful.
Taking these results into consideration, we conclude that there are suitable sites for osteotomy of the radius and ulna
for correction of the forearm contracture. Our theory was proved to be accurate.
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5. Bx 3, BHBEZEHT 2456, FREOET X

HUGEE s 2 2 B B A & RE RIS IS 1 TEFT D, REBMENEHTHL 2 LEREL LYY,
L, BERRBEOEOY 2RIEYT 2, BRI EhEE A O ElEfE 2 BV D fic X DABIET 5484, &
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& U & I

Key words : forearm (RilfE), contracture (fifi), osteotomy (BYIDH)
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Proximal radio-ulnar fixation (n=3, n=3)

Ulna
‘osteotomy

‘No correction

Fig.1 Proximal radioulnar joint fixation by K-wires.
Osteotomy of radius and ulna was performed at the
site 30% and 70% of forearm bones from the elbow
joint.
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Distal radio-ulnar fixation (n=3, n=3)

Fig.2 Distal radioulnar joint fixation by K-wires.
Osteotomy was performed at the site 30% and 70%
of forearm bones from the elbow joint.
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Treatment of Pronation—supination Contracture of the Forearm

Hisaya Shirai, Muneaki Abe, Naoki Ueda
Chisato Watanabe, Hisashi Ohtsuka

Department of Orthopedic Surgery, Osaka Medical College

We reviewed the surgical outcomes of fifty—six patients with pronation-supination contracture of the forearm. The

causes of contracture were considered to involve the proximal radioulnar joint (PRUJ) in 26 patients, the diaphyseal
region of the radius and/or ulna in 15 patients and the distal radioulnar joint (DRUJ) in 15 patients. Arthrolysis of the
PRUJ after radial head fracture increased the rotation arc from 105°to 146° on average without pain. Wedge and rota-

tion osteotomy at the malunion site in the diaphysis increased rotation arcs of 24°and 30° respectively. Release of the
interosseous membrane with/without arthrolysis of the PRUJ and the DRUJ for soft tissue contracture was also
effective. Though arthrolysis of the DRUJ increased an arc of 28°, wrist pain was not improved in some patients. How-

ever, Sauvé-Kapandji procedure improved rotation as well as wrist pain. We conclude that preoperative planning is

important to improve rotation after contracture of the forearm. Even if the cause of rotational contracture was consid-
erable to involve the diaphyseal region, arthrolysis of the PRUJ and the DRUJ may be needed in addition to corrective
osteotomy in the diaphysis with/without release of the interosseous membrane.
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DRUJ) D WENLDOEWMEOBETHETZ, ZOERA
i, BEiRES, EEES, WA, BEEREOHE,
REBAELRETHY, FHAELRT O BICIIBEES
ARSI L CIRBEREZ 72 T2 0ENRD 2. 5
B, BEIFABCOEERRIZNT 2 FMAEEZD
B & WA L 7.

HEEFE

REL, 1988 DR, [\IS:F Ao [E A B E
60° LT DREFIC N L CFEMET- 7 56 Bl TH 5. F

MFFER T 2~64 1% (FHER 28 1%) Th o7, BIIE
HROFEREIZ PRU] BERD S D 26 Fl, BEIEIE
Fob o 15 61, DRUJ BEHD 05 15 flTtH D,
LAz Bl O BRI F K & HigkE R 1 IR L7, I
B EOMEICIEEERFOREEZES PRUJ
WM E 2 L LTTY, RIBEEREERASNI I3 EEEH
DIEBBITN A TZ D% W REHRED Y % §f
AL7. B NEEBTEATEE AR COBIE
B D i xiTv, BRAEOREESA 5B 4
FEEfGIE % N2 S [EEE Y] D fif2 1T 7z, BEHREOm]
EER O I L T BRI 2T o . B
s H % o [FERIR 2 1d DRUJ D2 2382 08
SRR (57 Fey) %, hEED ET
1% Sauvé—Kapandji ¥ (AT, S-K¥K) & E%2fTo7,

Key words : forearm rotation (RUBEEHE), contracture (HI¥E), treatment (J4¥%), malunion (ZIBME)
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Results of Surgical Treatment for Dupuytren Contracture

Shigeru Inoue, Masatoshi Takahara, Hideo Kashiwa
Hiroyuki Tsuchida, Toshihiko Ogino

Department of Orthopaedic Surgery, Yamagata University School of Medicine

This study reviews the postoperative results of 24 patients (27 hands) with Dupuytren contracture treated surgi-
cally between 1997 and 2003. There were 23 men and 1 woman. The average age at surgery was 68.7 years, ranging
from 53 to 83 years. Partial fasciectomy was performed using longitudinal incision and wound was closed with multiple
Z-plasties in all cases. The average follow—up period was 9.5 months, ranging from 3 to 24 months.

To assess the postoperative results, we measured the extension loss angle of MP and PIP joints and calculated the
percent improvement of extension loss. Total percent improvement was 78.8%. Percent improvement for each digit
was 91.4% in ring fingers and 78.0% in little fingers. Percent improvement for each joint was as follows ; 96.7% in
MP joints of all fingers, 71.6% in PIP joints of all fingers, 100% in MP joints of ring fingers, 75.4% in PIP joints of
ring fingers, 98.6% in MP joints of little fingers, 71.1% in PIP joints of little fingers. Primary wound closure was pos-
sible in all cases. Digital nerve injury occurred in 1 case, delay of wound healing in 1 case, RSD in 1 case.

In conclusion, surgical intervention is expected to produce satisfactory result in the MP joint involved, however it is
difficult to treat the PIP joint particularly in the little finger involved.
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Partial Open Method and Early Exercise in Surgical Treatment of Dupuytren’s Contracture

Yoshiyuki Asada, Yasuyuki Tamaki, Katsufumi Hyakuna

Department of Orthopaedic Surgery, Japanese Red Cross Society, Wakayama Medical Center

We have treated Dupuytren’s contracture with the same approach including zigzag incision combined with partial
open method, and postoperative early exercise. Our surgical method and results are reported.

17 hands of 14 patients were operated between 1998 and 2002. All the patients were male and the mean age was
58.6 years old (ranging from 49 to 72). A total of 28 digits were affected.

A subtotal fasciectomy was carried out by sufficient exposure using zigzag incision in all cases. According to V-Y
advancement method, 3~5 mm transverse incision was made in Y-shape and left open. Active ROM exercise in
warm water soaks begins from the second postoperative day are continued until wound healing.

Clinical results were evaluated by duration requiring wound healing, Tubiana classification, and percent improve-
ment by measuring the changes of extension loss (EL) in each joints.

The time for complete healing of the wound varied between 13 days and 36 days (average 21.2 days). Tubiana clas-
sification showed very good in 7 hands, and good in 10 hands. None of the hands were fair or poor. The mean percent
improvement of EL was assessed for each of the MP joints and PIP joints. As a result, all of the MP joint showed
100% improvement. The mean percent improvement of EL in PIP joint was 100% in long and ring fingers, and 85%
in little fingers. Postoperative extension loss was encountered in 4 little fingers, in which the mean percent improve-
ment of EL was 83%.

Sufficient wide exposure and complete excision of diseased fascia under direct vision can lead to a good result. We
think that early active exercise offers adequate drainage, good effect to the wound healing and prevention of loss of
acquired extension due to postoperative contracture.
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The Postoperative Result of Dupuytren’s Contracture and the Effect of Vitamin C Gel
for Postoperative Complaint

Toshihito Yamaguchi, Masayuki Sawaizumi, Ryuji Wakita

Tokyo Hand Surgery and Sports Medicine Institute

Yuichi Hirase

Department of Plastic and Reconstructive Surgery, Saitama Keiseikai Hospital

At our hospital, we have performed Dupuytren’s contracture operations on 28 cases involving 41 hands. In addition
to fasciectomy, the operative methods employed to treat dermal contracture included Z-plasty and other rotation flaps.
In fasciectomy, the carpal tunnel is opened first, skin and subcutaneous fat tissues are exfoliated from palmar aponeuro-
ses toward the peripheral parts and the aponeuroses are excised from the center. In the peripheral parts of the carpal
canal, tumorogenesis is slight and the aponeuroses may be easily exfoliated from the arteries and nerves without caus-
ing neurovascular injury.

Aponeurotic tissues of the unaffected fingers are also highly tense even though there are no tumors, and thus the
aponeuroses thereof should be excised up to the MP joints to the extent practicable. With the affected fingers, the apo-
neuroses should be excised as completely as possible up to the peripheral parts where tense fibers disappear so as to
prevent recurrence. In the current follow-up survey, we have collected remote results of 18 cases involving 27 hands
that had been operated more than two years ago.

Method : Six items have been checked : Whether the patients can fully extend the fingers ; whether they feel
numbness, coldness or lingering pain in the fingers ; whether they have any difficulties in carrying out ADL ; and
whether the symptoms are likely to recur after having disappeared once.

Results : Twelve cases involving 19 hands almost completely recovered. Conversely, six cases involving 8 hands
had some complaiants.

Observation : We used a number of curative drugs and recently focused on anodyne effects of ascorbic acid. We
applied gel containing 3-0-ethyl ascorbic acid to affected patients for six months and the symptoms were alleviated
with five of them. Ascorbic acid has strong antioxidant, and has also antiinflammatory, autoimmune suppressive, and
anticartinogenic effects. When applied to fibroblast of Dupuytren’s contracture, it was considered that the of its effects.

3-0-ethyl ascorbic acid is in itself antioxidant and remains stable in the skin or in drugs. It may be efficiently
absorbed through the skin, metabolizes into ascorbic acid in the human body, has long-lasting effects of over eight
hours and is deemed quite effective as local endermic liniment.

Key words : Dupuytren contracture (72 & x4 b2 »#I#E), ascorbic acid (7 2 2L E v #8), free-radical scavenger (IGHEEEE
i)

Address for reprints @ Toshihito Yamaguchi, MD, Tokyo Hand Surgery and Sports Medicine Institute, 360 Takatsukimachi, Hachioji-
shi, Tokyo 192-0002, Japan.
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A Simple Method for External Fixation of Metacarpal and Phalangeal Fractures with Needle Caps
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Akihiko Oda

Department of Orthopaedic Surgery, Osaka 2nd Police Hospital

Hiroshi Yasunaga

Department of Orthopaedic Surgery, Kurosaki Orthopaedic Hospital

External fixation with needle caps is a method reported by Yasunaga in 1987. This is a simple method that does not
require any special devices. We will report the procedure, the advantages and disadvantages of this method, and its
indications for use. This is a technique to fix the fracture site by applying traction or compression force using warping
of a Kirschner wire. It has the following advantages : 1) No special devices or skills are required ; 2) Traction or
compression force can be applied continuously because of elasticity of the Kirschner wire ; 3) The intensity of the
traction and compression force can be easily adjusted by changing the size of the wire and the position of the holes on
the needle caps ; 4) Because of the radiolucency of the needle caps, the status of the fracture site is easy to exami-
ne ; and 5) The devices are inexpensive and light. The disadvantages are as follows : 1) Some skill is necessary for
attachment to the fracture site proximal to the base of the proximal phalanx ; and 2) When a joint is involved in the
fixation site, it is not possible to move the joint. The technique is indicated for the following : 1) A comminuted frac-
ture of the phalange in which internal fixation alone with Kirschner wire, etc. is considered inadequate ; 2) An open
fracture accompanying bone defect in which shrinking of the bone needs to be prevented until secondary bone trans-
plantation ; 3) A transverse fractures of the shaft of the middle phalanx in which healing of bone takes a long time
and articular contracture is very likely ; 4) Bone transplantation for pseudarthrosis of the distal phalanx or the mid-
dle phalanx in which compression force over the site and sufficient fixation are necessary ; 5) A comminuted frac-
ture of the base of the distal phalanx or the middle phalanx in which favorable reduction can be achieved with ligament
taxis ; 6 ) An open fracture with contamination of the wound in which infection is very likely ; and 7) A metacarpal
neck fracture in which warping of the Kirschner wire is expected to be useful for reduction and fixation.

i U & (1 ] i

& X v v 72 B EISEEEI 1987 £ Kirschner #i#% (B{F, K#i#) oLabhzFAL,
X DMEINALFETH Y, Bl ARA0EE B EES L REI N2 MABINEET 55
DEE L WEFELFETH B, S0, KEDOFH, BT h B, 2 AOEEMBOMEE L b s

HEMENL, NETTo>ERE S L, FlRE ¥ vy 7ORDEERIL §HUL, BHEICET H
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Key words : external fixation (BISMEE), hand (F), fracture (F7)
Address for reprints : Akihiko Oda, Department of Orthopaedic Surgery, Osaka 2nd Police Hospital, 1-2-2 Muroyama, Ibaraki—shi,
Osaka 567-0052, Japan.
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Treatment for Intra—articular Avulsion Fracture of the Proximal Volar Part of the
Middle Phalanx by Block Pinnig

Seietsu Senma, Yuichirou Narita

Department of Orthopaedic Surgery, Nakadouri General Hospital

The results of the surgical treatment for intra-articular avulsion fracture of the proximal volar part of the middle

phalanx were presented.

The patients were comprised of six males and four females and the mean age was 23 years old. Treatment was initi-

ated from one to twelve days after injury.

First, we hyperextended the PIP joint, and inserted the K-wire just on the volar side of the volar fragment into the
head of the proximal phalanx. Then we flexed the PIP joint, reducing and compressing the fragments. Finally, we

mserted a second K-wire at the dorsal part of the PIP joint and fixed the PIP joint.

The average follow—up period was ten months, and bony union was gained in all patients. The mean range of

motion of the PIP joint was 93.5 degrees, —3.5 degrees in extension and 97 degrees in flexion. Average grip strength
was 92% of the collateral hand. Two patients complained of mild pain.

The results show that treatment by block pinning was effective for intra-articular avulsion fracture of the proximal

volar part of the middle phalanx.
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Surgery for Dorsal Fracture-dislocation of the Proximal Interphalangeal Joint

Kazuhiro Otani, Hiroshi Miyazaki, Kanji Fukuda
Chiaki Hamanishi

Department of Orthopaedic Surgery, Kinki University School of Medicine

We report 20 cases of dorsal fracture-dislocation of the proximal interphalangeal joint treated with open reduction
and internal fixation in our department.

Twelve males and 8 females were examined. Age at surgery ranged from 13 to 50 years old, with an average of 27.
The twenty cases were divided to three groups (acute cases with or without depressed fragment and chronic cases).
Surgery was performed from four days to 11 months after injury, with an average of two months.

The average active range of motion was —10°/102° (extension/flexion) in patients with acute injury without
depressed fragment, —18°/90° in acute injury with depressed fragment and —18°/78° in chronic injury. Grip strength
was 88% of that on the contra-lateral side in patients with acute injury without depressed fragment, 82% in acute
injury with depressed fragment and 68% in chronic injury. In acute injury without depressed fragment, the Ishida rat-
ing score was excellent in 6 patients and good in one. In acute injury with depressed fragment, Ishida rating score was
excellent in 2 patients, good in 2 and fair in 2. In chronic injury, the Ishida rating score was excellent in 1 patient, good
in 2, fair in 1 and poor in 2.

There were unfavorable postoperative results for some acute cases accompanied by articular decompression as well
as in chronic cases. The management of such cases is difficult, because fracture fragments are too small to be reconsti-
tuted anatomically and long—term immobilization promotes joint stiffness. Recently we used compass PIP hinge which
allows active and passive movement of the affected joint while maintaining traction. Dynamic distraction combined
with appropriate internal fixation may be effective for such cases.
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Distraction Arthrolysis Using External Fixator for the Severe PIP Joints Contracture of the
Mangled Fingers

Motohisa Kawakatsu

Department of Plastic and Reconstructive Surgery, Saiseikai Nakatsu Hospital

Kozo Ishikawa, Susumu Saitoh

Department of Plastic and Reconstructive Surgery, Otsu Red Cross Hospital

Tsutomu Terai

Department of Plastic and Reconstructive Surgery, Shimada Municipal Hospital

Severe PIP joints contracture in 7 mangled fingers have been treated with the non-hinged typed external fixator
since 1997. The mean age of the cases was 39.2 years old (ranged, 19-83 vears old), and all were males. There was
one crushed soft tissue injury, four crushed open fractures, and two incomplete amputations. There were six bone frac-
tures, two lacerations of the extensor tendon, one laceration of the flexor tendon, two lacerations of the digital artery,
one laceration of the digital nerve, and one collateral ligament injury of the PIP joint. We permitted tenolysis (four
flexor and one extensor tendons) after surgery.

The average of improved active range of the flexion or extension contracture was 33.4+18.9 degrees (10-66), pas-
sive range of the flexion or extension contracture was 34.2%=16.0 degrees (14-64). The average of improved active
ROM was 18.9+13.6 degrees (10-46) and passive ROM was 22.018.0 degrees (—10-44). Poor results were seen
in fingers of extesor tendon injuries and most severe crushed soft tissue injury but improved ROM and useful function
was seen in all fingers. Only a bone fracture was complicated in one little finger, but necrosis, sensory disturbance and
infection were not complicated in any fingers.

In the cases of the severe stiff PIP joints, which could not be treated by surgical procedure because of mangled or
amputated fingers, distraction arthrolysis using an external fixator is useful.

Key words : distraction arthrolysis (fIERIETZEINT), external fixator (BIFMEERE), severe PIP joint contracture (ZEFE PIP BEEf
Hoi)

Address for reprints : Motohisa Kawakatsu, Department of Plastic and Reconstructive Surgery, Saiseikai Nakatsu Hospital, 2-10-39
Shibata, Kita-ku, Osaka-shi, Osaka 530-0012, Japan.
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Primary Repair of Terminal Extensor Tendon for Mallet Finger

Masahiro Koizumi, Toshihiro Kanda

Department of Orthopaedic Surgery, Shounai Hospital

Yutaka Maki

Niigata Hand Surgery Foundation

Generally, conservative treatment using a splint is chosen by many hand surgeons for fresh mallet finger with termi-
nal extensor tendon rupture. However, poor results of some cases which had large extension lag of distal interphalan-
geal (DIP) joint at injury and bad compliance for splint have been reported. For those cases we chose tendon repair.
The goal of our surgical treatment is to restore extension lag by less than 10 degrees and full flexion of the DIP joint
of the affected finger. Seventeen patients underwent surgical treatment, which consisted of simple repair of terminal
extensor tendon with 5-0 nylon and active mobilization started at four weeks after operation. Fourteen cases had rup-

tures of terminal extensor tendon just proximal to the DIP joint and three cases had avulsions from the distal phalanx.
Night splinting at extended positions of the DIP joint was continued until three or six months after operation. By eight
months after surgery, the mean extension deficit was 5.8 degrees, and the mean active range of motion of the DIP
joint reached 62.1 degrees. According to Kanie’s four point scale, which evaluates extension deficit and range of
motion of DIP joint, 88 percent of the cases had both excellent and good results. Early surgical repair of subcutaneous
rupture of terminal extensor tendon has a chance for positive results.
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Etiological Factors in Delayed Union and Nonunion of the
Distal Phalangeal Fractures in the Hand

Wataru Hatanaka

Department of Orthopaedic Surgery, Teine Maeda Orthopaedic Hospital

Sadamu Shibata, Naoshi Takahata

Department of Orthopaedic Surgery, Hokkaido Kin—ikyo Tomakomai Hospital

Etiological factors in delayed union and nonunion of the distal phalangeal fractures in the hands were analyzed in 17
digits among 16 patients. These 16 patients were selected from 103 patients who had been treated at the Department
of Orthopaedics, Hokkaido Kin-ikyo Tomakomai Hospital from 1991 to 2002.

Incidence of delayed union and nonunion was found to be higher among patients with tuft fractures than among

patients with other types of fractures.

Causes of delayed union and nonunion of these cases were classified into three factors ; 2 digits were classified as
an unsuccessful reduction, 12 digits were classified as an unstable fixation and 3 digits were classified as resorption of

bone fragment.

In conclusion, a correct reduction and a sufficient fixation in primary care for fracture of the distal phalanx is most

important for prevention of delayed union and nonunion.
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Arthroscopic Surgery for the Thumb Carpometacarpal Joint Arthritis

Hitoshi Kihara

Kihara Orthopedic Clinic

Moroe Beppu, Saburo Sasao, Hajime Kimura
Haruhito Aoki

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

Purpose © This study was performed to evaluate the clinical results of arthroscopic partial resection of the trape-
zium and interpositional arthroplasty.

Method @ Arthroscopic surgery was carried out in eight patients. There were six females and two males whose
mean age was 56. All patients were diagnosed with thumb carpometacarpal (CM) joint arthritis. The thumb CM joint
arthritis was classified according to Eaton classification, with five hands in stage Il and three hands in stage III. The
arthroscopic surgeries consisted of resection of the osteophyte, partial resection of the trapezium and interpositional
arthroplasty using the palmaris longus tendon in all patients. Their follow—up ranged from 18 to 63 months (mean 35
months).

Results : Complete pain relief was obtained in six patients and two patients had mild pain during activity. One case
of an irritation of the superficial radial nerve and one of a subcutaneous protrusion of the palmaris longus tendon
occurred.

Conclusion : Arthroscopic surgery is an optimal procedure for thumb CM joint arthritis. However, serious case stud-
ies are imperative to clarify the role of this technique.

Fl %55 (JJpn Soc Surg Hand), $521% 2845 420-422, 2004
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Trapeziometacarpal Arthrodesis Using Tension—band Wiring for Osteoarthritis

Kanae Harada, Hidechika Nakashima, Kenichiro Teramoto
Takushi Nagai, Shushi Hoshino

Department of Orthopaedic Surgery, Kumamoto Kinoh Hospital

Trapeziometacarpal (TM) arthrodesis for osteoarthritis of the first carpometacarpal (CM) joint is a useful treat-
ment providing substantially diminished pain levels, good stability and increased strength ; however, some problems
remain including limitation of range of motion (ROM), long postoperative immobilization periods and secondary stress
on adjacent joints. Since 1997, we have performed 40 TM arthrodesis procedures using tension band wiring without
bone grafting. This procedures allows active motion as early as 1 week post-surgery. Thirty—one thumbs were evalu-
ated both preoperatively and postoperatively to evaluate the effectiveness. There were 6 males (7 thumbs) and 19
females (24 thumbs). The criteria evaluated were degree of pain, ROM, grip power, pinch strength, difficulties in
activity of daily living, and radiographic changes. The mean age was 61 (47-84), and the mean follow—up period was
23 months (6-67). Pain was markedly diminished in all thumbs postoperatively. ROM was decreased ; however,
patients were content with the resulted thumb mobility. Most of the patients could use their hands with adequate
thumb mobility. Both mean grip power and pinch strength were improved. All patients were able to resume their daily
lives or jobs. After prolonged use of six metacarpophalangeal joints and one scaphotrapezial joint some pain developed.
There was 1 case of radial nerve irritability. There were 4 fibrous unions (12.9%) and 2 nonunions (6.5%) where
wires had broken without pain. In cases where mild preoperative scaphotrapezial degeneration was detected, ROM
was more limited but there was no evident radiographic change. For satisfactory results, adjacent joints should be pain-
less and have intact pre-surgery motion. A postoperative CM splint should be used for patients who are expected to
perform a significant degree of manual work. In conclusion, most of the patients were satisfied with their thumb
functioning. Advantages of this procedure are technical ease and lessened immobilization periods.
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Key words : thumb (RHE), carpometacarpal joint (FARTFEHT), ostecarthritis (ZHZIEBIETAE), arthrodesis (BIEIEIEM), ten-
sion—band wiring (SIARRHELR)
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Results of Eaton-Littler Ligament Reconstruction for Unstable 1st Carpometacarpal Joints

Takaya Mizuseki, Makoto Ichikawa, Kenya Tsuge

Hiroshima Prefectural Rehabilitation Center

Yoshikazu Tkuta

Hiroshima JR Hospital

Results of Eaton-Littler ligament reconstruction for unstable 1st carpometacarpal (CMC) joints are rarely intro-
duced although its procedure is well known. Our results are introduced and technical points are discussed.

10 joints of 9 patients were operated for painful and unstable 1st CMC joints. They were 3 males and 6 females, and
their average age was 47 years old (range : 28 to 56). Positive history of trauma was recorded in only 2 joints.
According to the Eaton’s radiological staging, 3 joints were Stage I and 7 joints were StageIl. The average follow-up
period was 6 years (range : 5 months to 11 years and 6 months). Operative procedure was basically the same as that
of Eaton-Littler ligament reconstruction. It was noteworthy that the tendon fibers of the flexor carpi radialis (FCR)
ran supinating distalward in all the operated cases. Therefore, we found it better to harvest the medial half of the FCR
at the proximal point, which eventually form the superficial half of the FCR at the insertion to the metacarpal.

Postoperatively, the radiological subluxation was well corrected in all the cases. Radiological stage remained the
same in all the 3 Stage I joints, while 2 joints of the Stage Il developed narrowing of the joint space and 1 joint devel-
oped into Stage II. Grip power was improved from 25 kg to 28 kg, and pinch power was significantly improved from 4.1
kg to 5.1 kg (Wilcoxon test P<0.05). Thumb tip to 5th MP joint opposition was possible in all the cases. However,
reposition was limited in 6 thumbs. This limitation was not complained except for one case, who was a professional
hair artist. His CMC joint was reoperated and tenolysis of the FCR and its capsulolysis were performed. Pain was
totally gone in 7 joints and dull pain was noted in 3 joints when fully pinched. 8 patients of 9 joints were satisfied with
the outcome.

Correction of 1st CMC subluxation with a strip of the FCR is well achieved although the reposition movement is
limited in more than half the cases. This could cause a problem to a specific occupation. Although advancement of the
osteoarthritic change was noted in 3 Stage Il joints, they were irrelevant to subjective symptoms. In conclusion, this
procedure is indicated in painful Stage I and II joints.

Key words : subluxation (FEBLET), osteoarthrosis (BSH[%E), ligament reconstrucition (BUHFFEHEEMMT), first carpometacarpal joint (£
& CM BEED

Address for reprints : Takaya Mizuseki, Hiroshima Prefectural Rehabilitation Center, 295-3 Taguchi, Saijyo, Higashi-Hiroshima-shi,
Hiroshima 739-0036, Japan.
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Surgical Treatment for the Radial Collateral Ligament Injury of the Thumb Metacarpophalangeal Joint

Sadamu Shibata, Naoshi Takahata, Tomohiro Satoh

Department of Orthopaedic Surgery, Kin-Ikyo Tomakomai Hospital

Makoto Sakai

Department of Orthopaedic Surgery, Kin-Ikyo Central Hospital

Ten patients (7 males and 3 females) were surgically treated for injuries of the radial collateral ligament of the
thumb metacarpophalangeal (MP) joint. Their ages ranged from 17 to 76 years (mean 48.3). All patients had gross
laxity in manual stress tests or more than a 15° instability compared with uninjured joints in stress X-ray films. They

also had ulnar and/or volar subluxations in resting X-ray films. The duration from injury to surgical treatment ranged

from one day to ten years.

During the follow—up period (a mean of 29 months), three patients complained of mild pain when they worked hard

using their thumb joint. But no patients were limited in work or playing sports. The mean postoperative angle in

stress X-rays was 27.4° compared with the mean preoperative angle of 36.5°. The mean loss of ROM in the thumb

MP joint was 18.5°. We recommend surgical treatment for these serious collateral ligament lesions.
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Treatment of Osteomyelitis in Finger Phalanges Using Vascularized Pedicled Tissue Transplants
Supplied by the Dorsal Metacarpal or Dorsal Digital Arteries

Ryosuke Kakinoki, Taiichi Matsumoto, Ryosuke Ikeguchi
Tomoyuki Yamakawa, Takashi Nakamura

Department of Orthopaedic Surgery, Graduate School of Medicine, Kyoto University

Purpose : We treated four patients with osteomyelitis in their finger phalanges using vascularized pedicled tissue
transplants supplied by the dorsal metacarpal or digital arteries.

Case presentation : Case 1. A 25-year—old woman was diagnosed as having an osteomyelitis in the proximal pha-
lanx of her right middle finger. Two bone windows were created in the radial and ulnar bases of the phalanx and the
infectious tissue was removed through these two windows. A reverse vascularized interosseous muscle graft based on
the second dorsal metacarpal artery was taken, turned distally, and inserted into the proximal phalanx through the
radial bone window.

Case 2. A 54-year-old man sustained an open fracture of his right little finger from a gunshot injury. He underwent
debridement of the wound and internal fixation of the phalanges. Because continuous discharge was found from the
wound, antibiotic-impregnated bone cement was interposed between the fractured phalanges. However, subsequent
tissue culture revealed a methicillin-resistant Staphylococcus aureus (MRSA) infection. One month later, a piece of
vascularized bone, including the interosseous muscle supplied by the fourth dorsal metacarpal artery, was taken from
the fifth metacarpus and transferred distally to the space created after removal of the bone cement. The vascularized
bone was fixed to the adjacent phalanges using K-wires.

Case 3. A 56-year-old man had a distal phalangeal fracture of his right middle finger treated using a screw. Six
months after the operation, he recognized some discharge from the operative wound. An adipose flap based on the
ulnar dorsal digital artery was taken over the proximal phalanx and elevated distally. After removal of the screw and
debridement of the screw hole, the adipose flap was inserted into the screw hole.

Case 4. A 56-year—old woman was diagnosed with purulent osteomyelitis of the distal phalanx of the right thumb.
An adipofascial tissue transplant including a small amount of the adductor pollicis muscle was taken at the metacarpo-
phalangeal joint of the thumb based on the ulnar dorsal artery of the thumb. The ulnar cortex of the distal phalanx was
removed and the infectious tissue was removed through the cortical defect. The transplant flap was elevated distally
and inserted into the distal phalanx through the ulnar cortical defect.

Conclusions : There were no symptoms of recurrence after surgery. Vascularized flaps based on the dorsal metacar-
pal or digital arteries are thus suitable to treat osteomyelitis in finger phalanges.

Key words : osteomyelitis (E-#f48), finger phalanx (}§#i%), dorsal metacarpal flap (I FEFr), dorsal digital flap (E1RITE L)
Address for reprints : Ryosuke Kakinoki, MD, PhD, Department of Orthopaedic Surgery, Graduate School of Medicine, Kyoto Univer-
sity, 54 Shougoin Kawahara—cho, Sakyo-ku, Kyoto-shi, Kyoto 606-8507, Japan.
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Radiocarpal Limited Arthrodesis for Rheumatoid Wrist

Tsunemitsu Soeda, Keiji Fujio

Department of Orthopaedic Surgery, Kitano Hospital

Yoshiaki Yanase

Department of Orthopaedic Surgery, Nagayoshi General Hospital

Radiocarpal limited arthrodesis was performed on rheumatoid wrists in our clinic. Fourteen wrists of 12 patients

were followed for an average of 31 months after operation. The average age at operation was 52 years. Twelve radiolu-
nate arthrodesis cases and two radioscapholunate arthrodesis cases were operated on with a Herbert screw. Ulnar
bone graft was interposed between the radius and lunate (and scaphoid). The outcome was evaluated by pain, ROM
and radiological changes. Radiological changes were evaluated by the degree of union, the ulnar carpal shift ratio and
the volar carpal subluxation ratio. Thirteen patients were pain—free and one continued to suffer mild pain. The flexion/
extension of the wrist changed from 18° /30°to 37° /33°. The pronation/supination of the forearm changed from 86° /
88°to 63° /63°. Twelve wrists underwent bone consolidation and two wrists underwent fibrous union. The ulnar carpal
shift ratio changed from 0.132%0.037 (mean=®SD) to 0.129+0.064 (p<0.01). The volar carpal subluxation ratio
changed from 0.255+0.025 to 0.2150.052 (mean=SD). Radiocarpal limited arthrodesis achieved pain relief and
gave stability to rheumatoid wrist cases, while it reduced the range of motion of the wrist, especially in extension.
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Result of Shelf Operation for Wrist Disorders in Rheumatoid Arthritis

Shunichi Henmi, Masanobu Saito, Kazuo Yonenobu

Department of Orthopaedic Surgery, Osaka Minami Medical Center

In 1998, Fujita and Masada reported on the Modified Sauvé-Kapandji procedure for wrist disorders in rheumatoid
arthritis. This operation consists of the distal three centimeters of the ulna being resected, the fragment is next
rotated 90 degrees, and then it is fixed in the sigmoid notch with a small cancellous screw. In this study we investi-
gated the clinical results and radiological evaluation of this operation for rheumatoid wrist.

Twenty-seven wrists of 25 patients (3 men, 22 women) were evaluated. The mean age of the patients at the opera-
tion was 57.4 years old. The mean follow—up period was 17.4 months (range, 12-24 months). These patients were
divided according to Masada’s classification ; stable type (narrowing type ; 19 wrists, partial ankylosing type ; 4
wrists) and unstable type (collapsing type : 4 wrists). The follow-up evaluation included pain, grip strength and the
range of motion of the forearm and wrist. Radiographical evaluation was performed in terms of carpal height ratio
(CHR), carpal translation index (CTI) and palmar carpal subluxation ratio (PCSR).

Pain decreased in all cases. Wrist extension and forearm spination and pronation were improved. But wrist flexion
decreased from pre-operation 26 degrees to post-operation 13 degrees. The average grip strength increased from 81.8
mmHg to 138.0 mmHg. The mean of CHR, CTI and PCSR was maintained at the preoperative level.

The Modified Sauvé-Kapandji procedure was a useful method for the rheumatoid wrist. This operation, at least in
the short term, was able to maintain CTI and PCSR.
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Implant Arthroplasties of Finger Joints for the Patients with Rheumatoid Arthritis

Natsuko Nakagawa, Yasuhiro Saegusa

Department of Orthopaedic Surgery, Konan Kakogawa Hospital

Although the primary method of treating patients with rheumatoid hand is conservative, problems such as joint

destruction, dislocation, and finger deformity are difficult to treat conservatively. In such cases, implant arthroplasty is

preferable. Silicone implants, which have been used widely, have problems such as silicone synovitis and breakage of

implant. The purpose of this study is to evaluate the effectiveness of finger joint arthroplasty using a Self Locking Fin-
ger Joint (SLF]) for the patients with RA. Thirty-three finger joints (MP : 32, PIP : 1) of 11 patients with RA who
had undergone implant arthroplasty using SLF] were examined at during an average of 23 months of follow-up (range

11-37 months). The results were evaluated by the range of motion of finger joints, pinch strength, and radiographical

findings. Results were as follows : Flexion and extension angles showed no significant change after surgery ; severe

limitation of extension was improved ; average pinch strength was increased after surgery. In radiographical evalua-

tion, four bone absorption, three implant sinking, three loosening and five ulnar deviation were observed, although

these findings had little influence on patients’ activities. for daily living. In conclusion, implant arthroplasty using SLFJ

is useful procedure for rheumatoid patients with severe joint destruction or dislocation.
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Elbow Synovectomy in Rheumatoid Arthritis

Ryusuke Osada, Isao Matsushita, Tomoatsu Kimura

Department of Orthopaedic Surery, Faculty of Medicine, Toyama Medical and Pharmaceutical University

A retrospective study was performed to analyze the results of elbow synovectomy on 49 elbows of 38 patients with
rheumatoid arthritis. The follow—up period averaged 5.8 years. There were four men and 34 women. These patients
were divided into three groups according to Ochi’s classification : least erosive disease subset (LES ; 1 elbow), more
erosive disease subset (MES ; 34 elbows), and mutilating disease subset (MUD ; 14 elbows). At the most recent fol-
low-up examination, clinical assessments were based on the methods of Ferlic DC et al. Thirty elbows (85%) in LES
and MES cases showed excellent or improved results. In the elbows in MUD cases, eight elbows (57%) rated in the
poor category. The arthritic change evaluated according to Larsen’s joint destruction grade progressed in the elbows
in MES and MUD. The bony destruction of trochlea and thickness of olecranon continued to progress even after the
surgery, especially in MUD. Total elbow arthroplasty was performed for salvaging seven elbows of five patients. All
five patients were categorized in MUD, and the seven elbows had showed Larsen’s grade 1V destruction at the time of
previous synovectomy. There were three complications, including ulnar nerve injury on one and the delay on wound
healing on two. Elbow synovectomy is not a staging procedure to gain time before an arthroplasty is performed. Elbow
synovectomy benefits patients categorized in LES, MES, and MUD with bony destruction corresponding to Larsen’s
grade I or less.
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Total Elbow Arthroplasty Using Semi-constrained Prosthesis

Masataka Noguchi, Hiroshi Matsusaki, Yoshimichi Taniwaki
Hideshi Tsuboya, Toshikazu Tani

Department of Orthopaedic Surgery, Kochi Medical School

Nine patients (10 joints) of elbow replacement employing a semi-constrained prosthesis were reviewed. There
were 7 patients (8 joints) with rheumatoid arthritis and 2 patients (2 joints) with malignant bone tumor in distal
humerus. Six patients with rheumatoid arthritis had undergone primary total elbow arthroplasties and were revised
due to failures. As for the cause of revision, three were bony destruction after recurrent dislocation of non-con-
strained prosthesis, one was bony destruction after humeral condylar fracture, one was aseptic loosening, and one was
infection. In patients with rheumatoid arthritis, the average age at the surgery was 69 years, and average interval
between primary surgery and revision was 3.1 years. In patients with tumors in distal humerus, the age at the surgery
was 32 and 65 years respectively. In our series, Pritchard Mark IIwas used in 5 joints and Coonrad—-Morrey was used
in 5 joints. In patients with rheumatoid arthritis, the average flexion improved from 106° to 124° and —38° to —35°
in extension at an average of 31 months after final surgery. Using the elbow-evaluating system of the Japanese Ortho-
paedic Association (JOA score), an average preoperative score of 25 improved to 70 at follow—up. In patients with
tumors, an average postoperative JOA score was 86 and satisfactory results were acquired although shortening of
humerus (20-24%) was occurred after operation, Our review suggests that total elbow arthroplasty using semi-con-
strained prosthesis produces relatively good function. The authors think that semi-constrained total elbow arthro-
plasty 1s indicated in cases with extensive bone loss or ligamentous instability, and in cases after resection of tumors
at the elbow.
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Results of the Wrist Joint Arthroplasty done in Conjunction with Same-sided TER in RA

Akihiro Fukui

Department of Orthopaedic Surgery, Nara Prefectural Mimuro Hospital

Takashi Yoshii

Department of Orthopaedic Surgery, Saiseikai Cyuwa Hospital

Yasunori Kobata

Department of Orthopaedic Surgery, Nara Medical University

Yasuo Ueda

Department of Orthopaedic Surgery, Nishinokyo Hospital

We presented the video titled “The wrist joint arthroplasty done together with TER on the same side in RA” at the
44th Japanese Society for Surgery of the Hand meeting. The following question was asked “Are there any problems
with the forearm function when both the radial and ulnar heads are operated on at once?” In this study, five cases on
whom both the wrist arthroplasty and TER were performed at the same time were examined. There were two men
and three women. The Sauvé-Kapandji method was employed for the two men and one woman whose average age
was 65 years old. Their radiographic stage was stage Il in two cases and stage IV in one case. The follow—up period
was two years and eight months. The follow—up period of a case operated using the Darrach method was 13 months
(A woman, 65 years old, radiographic stage IM). Finally, the follow-up period of the case operated using wrist
arthrodesis combined with ulna head excision was four months (A woman, 76 years old, radiographic stage II).

Follow-up X -rays revealed that the narrowing at the wrist joint was acceptable and that there were no problems
on the elbow joint.

The disease periods at the time of operation on the wrist joints range from three to 34 years, with an average of 10
years. Eighty-five cases, including 143 wrist joints arthroplasty were operated on from September 1984 to September
2008. The Sauvé-Kapandji method on 67 joints, synovectomy on 45 joints, Darrach method on 26 joints and the wrist
arthrodesis on five joints were performed. TER was not performed at that time. This means that at the time of a wrist

Key words : TER (ATLFIBEETENANT), arthroplasty (FEBIETTERRM), simultaneous operation (FIRFREIEA)
Address for reprints : Akihiro Fukui, Department of Orthopaedic Surgery, Nara Prefectural Mimuro Hospital, 1-14-16 Mimuro,
Sango-cho, Ikoma-gun, Nara 636-0802, Japan.
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Subcutaneus Rupture of the Flexor Digitorum Profundus Tendon of the Little Finger
—5 Case Report—

Shinichi Gotoh

Department of Orthopaedic Surgery, Niigata Central Hospital

Takae Yoshizu, Yutaka Maki, Naoto Tsubokawa

Niigata Hand Surgery Foundation

A subcutaneus rupture of the flexor tendon is rare. However, it has been reported to be accompanied by rheumatoid
arthritis, fracture of the hook of the hamate, or Kienbdck’s disease. It may also sometimes occur in patients without
these specific conditions. The most common is in a jersey finger injury, especially with the ring finger. It usually
occurs at the bony insertion. But in most of our patients, intratendinous rupture occurred in the small finger. We
report on five cases that occurred in the small finger. All patients were males, and the age of the patients ranged from
27 to 60 years with average of 41.6 years. Four cases had a common flexor digitorum profundus (FDP) tendon to the
ring and small fingers, and the tendon bifurcated at the midpalmar level and ruptured at that point of bifurcation. Free
tendon graft was performed using the palmaris longus in four patients and the extensor digitorum longus in one. It
seems that this anatomical variation associated with the intratendinous rupture.
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Fracture Involving the Flexor Digitorum Profundus Tendon Insertion

Masato Okazaki, Kenichi Tazaki

Department of Orthopaedic Surgery, Ogikubo Hospital

Hiroyasu Ikegami, Toshiyasu Nakamura, Tadashi Sugiki

Department of Orthopaedic Surgery, School of Medicine, Keio University

We diagnosed and treated ten fracture cases involving the flexor digitorum profundus tendon insertion, and discuss
the types of fractures and the operative outcomes herein. The ring finger was involved in five cases, the little finger in
four cases, and middle finger in one case. Operative treatment was performed 2-31 days after injury.

Fractures were classified into two types : The avulsion type (six cases) and the axial load type (four cases). Frag-
ments of the avulsion type were relatively thin and their distal edges were sharp. All three cases in which the frag-
ment had passed through the A4 pulley and retracted proximally were avulsion type. Fragments of the axial load type
were relatively thick and covered a wide area of the DIP joint. Dorsal subluxation of the DIP joint was apparent in two
cases and these cases were axial load type. Concomitant transverse fracture of the distal phalanx was apparent in
three cases of the avulsion type and two cases of the axial load type.

Bony union was achieved and the DIP joint was pain—free in each case. The joint was capable of flexion to 65.2 £
12.8° and extension to —9.7£6.0° in the avulsion type ; and flexion to 53.0£3.6° and extension to —10.0=9.1° in
the axial load type. Cases in which the articular surface was not correctly reduced had decreased range of motion at
the final follow—up.

Though a fracture of the flexor digitorum profundus tendon insertion is viewed as an avulsion injury, we believe
that axial load can also cause a similar fracture. This injury is not only avulsion of the flexor digitorum profundus ten-
don, but also an intra-articular fracture of the distal interphalangeal joint in many cases. Attention has not been paid
to this point in previous reports, and we emphasize that optimal results will be obtained with correct reduction of the
joint surface.
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Key words : flexor digitorum profundus tendon (ZEIS/EMIME), avulsion fracture (ZIBEEHT), intra-articular fracture (BHSTAEHT),
distal phalanx (REiE), subcutaneous rupture (B2 FHTZ)
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Treatment for Osteoarthritis of the Distal Radioulnar Joint and
Combined Rupture of Finger Extensor Tendons

Satoshi Matsuda, Keijiro Mukaiyama

Department of Orthopaedic Surgery, Nagano Municipal Hospital

Hiroyuki Kato, Hiroshi Yamazaki

Department of Orthopaedic Surgery, Shinshu University School of Medicine

Sixteen distal radioulnar joints of osteoarthrosis in 12 patients were operated in our organizations. The Sauvé-

Kapandji method was adopted for ten joints, and hemiresection—interposition arthroplasty was adopted for six joints.

Eleven out of 12 patients (91.7%) accompanied subcutaneous extensor tendon ruptures. There were no significant dif-
ferences in functional results between the Sauvé-Kapandji method and hemiresection—interposition arthroplasty. In
the reconstruction of the extensor tendons, it seemed that the results of the tendon transfer to intact common exten-
sor tendons were better than the those of tendon transfer by another tendons. And, it also seemed that the post opera-
tive range of motion in the rupture of two extensor tendons were better than those in the rupture of three extensor

tendons.
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Clinical Qutcome of the Extensor Tendon Reconstruction Associated with
Osteoarthritis of the DRU]J

Kanichi Shimokawa, Yoshihiro Sugimoto

Department of Orthopaedic Surgery, Hata General Hospital

The purpose of this study was to describe the clinical outcome of the extensor tendon reconstruction associated
with primary ostecarthritis of the distal radioulnar joint (DRUJ). Twenty wrists in 20 patients (11 men and 9
women), with mean age of 75.8 years at the time of surgery, were evaluated postoperatively at 16.6 months on
average. Arthroplasties of the DRUJ were performed by the following methods : Sauvé-Kapandji (11), Darrach (5),
simple abrasion (3), and Bowers (1). Attritional extensor tendon ruptures consisted of 38 fingers. Reconstruction of
the extensor tendons were performed by tendon transfer in 12 patients and by tendon graft in 8 patients.

Overall functional wrist score by Japanese Society for Surgery of the Hand (JSSH wrist score) was improved signifi-
cantly (p<<0.0001) after surgery. Grip strength was also increased after surgery, but with no statistical significance.
Wrist dorsiflexion, volarflexion and forearm rotation were improved significantly only in the Sauvé-Kapandji group.
Finger function using a method of total active motion (TAM), showed no significant difference between the two meth-
ods of tendon transfer and tendon graft in the reconstructed digits. MPJ extension of the intact fingers was signifi-
cantly better in the tendon graft group (p<0.05).

The Sauvé-Kapandji procedure was effective in recovery of ROM in the primary osteoarthritis of the DRUJ with
attritional rupture of the extensor tendons. Tendon transfer using end-to-side suture was not technically difficult and
effective for single tendon reconstruction, whereas tendon graft was advantageous to postoperative MP] extension in
intact digits.
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B oK #H O
Double-plating Fixation for Unstable Distal Radius Fracture Compromising the Radiocarpal Joint

Masashi Honjo, Kazuhiro Uenaka, Kazuya Nishizawa

Department of Orthopaedic Surgery, Tane General Hospital

Shinsuke Hukuda

Tane-daini Hospital

Yoshitaka Matsusue

Department of Orthopaedic Surgery, Shiga University of Medical Science

Intra-articular fractures of the distal end of the radius are difficult to treat. Displaced articular fractures require
open stable osteosynthesis to achieve and maintain anatomical restoration, and the double—plating technique based on
the three—column concept at the distal radius and ulna is ideal for this purpose. We report a prospective study of a con-
secutive series of 36 distal radius fractures compromising the radiocarpal joint which were treated using two plates of
1.2 mm thickness.

The majority of fractures were group C2- and C3~type fractures the Comprehensive Classification of Fractures. The
patients consisted of 15 males and 21 females, with a mean age of 55.8 years (range, 21-82 years). Within the average
follow—up time of 25.7 months, the mean arc of flexion-extension regained 86% and the mean grip strength 89% of
those on the uninjured side. At 6 months postoperatively palmar tilt was 12° (range, 5°to 20°), the radial tilt 24°
(range, 18°to 31°), the radial length 12 mm (range, 6-18 mm), and the ulnar variance 1.3 mm (range, —1.5-5.0 mm)
in average. All of the measurements did not differ from those obtained immediately after surgery except the ulnar vari-
ance which increased from 0.9 mm to 1.3 mm (p<{0.001). According to the modified Gartland and Werley demerit-
point system, thirty—one of the patients had a good or excellent result. According to the modified Green and O’'Brien
clinical rating system, all of the patients belonged to good or excellent group. Postoperatively finger stiffness occurred
in one patient and minor irritation of extensor tendon in two.

The double-plating fixation, though technically demanding, can provide satisfactory functional results for difficult
intra—articular fractures of the distal radius with a low rate of complications.

Key words : distal radius fracture (BB EA7MEH7), double plating technique (#" 7 7L — M EER), intra-articular fractures (B
HiNEHT)

Address for reprints : Masashi Honjo, Department of Orthopaedic Surgery, Tane General Hospital, 1-2-31 Sakaigawa, Nishi-ku,
Osaka-shi, Osaka 550-0024, Japan.
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F1 itk 6 » BN & RETIEROREERE

Outcome Injured Wrist* Injured Wrist as Percentage of Uninjured Wrist™*

Measure 6-month Final 6-month Final
Dorsi flexion 69° +14° 75° £9° 88+13% 94+7%
Palmar flexion 59° +16° 62° £13° 72£17% 79+14%
Radial deviation 18° +5° 18° £4° 86+15% 93+11%
Ulnar deviation 32° +6° 35°+5° 89+12% 92+10%
Pronation 84° +-6° 84° +4° 97+5% 97+3%
Supination 89° £6° 89° £6° 97+5% 99+3%
Grip Strength 20+13 kg 22+12kg 77+23% 89+20%

*The values are given as the mean and standard deviation.
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Clinical Result of Treatment Using Plate Fixation for AO C3 Fractures of the Distal Radius

Shuzo Kamei, Denju Osada, Akira Iwamoto
Satoshi Fujita, Koichi Saotome

Department of Orthopedic Surgery, Dokkyo University School of Medicine

Fifty-seven displaced AO Type C3 fractures of the distal radius were treated by open reduction and internal fixation
with the Symmetry®plates. The average age at the time of the injury was 48 years. An average follow—up period was
14 months. The final radial length averaged 10 mm ; radial tilt 23° ; palmar tilt 7° ; ulnar variance 1.3 mm ; and
articular incongruity 0.3 mm. According to the Cooney evaluation, 30 fractures were excellent, 22 were good, and 5
were fair. However, ulnar variance increased more than 3 mm during follow—up in 11 patients, and volar tilt of Colles’
type fractures increased more than 5° during follow—up in 8 patients. Use of the Symmetry®plate is effective for unsta-
ble comminuted intra-articular distal radius fractures, but severely comminuted fractures may possibly undergo redis-

placement postoperatively.
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X AR S OEBEORA Y P AT A RA WL,

FETEAEIZ X t-test Z AV, p<0.05 2 HE#E
HD &L,

me %

X #REEI I RL, RT ICBIL T FIERS & BikE
ZROEA BT 5 &, RL 2B L, RT Z8EmML T
BOYFEELOEBEESE2RD R, UV ERKEERD
ERRHMERDOEICERTT I AN 7 ANFRI
BEAH L Tva7z, PT i3 Smith type DT CIEFHNESE
DEEMNREKRBEREE T CEEZNT WD, Colles
type DB TIRMIBERICEE L TV>7z, Step off D
WEEIZA S Nh 57208, gap IMIBEEE LD
BRLIiENL, it e EoEEERROR (1),

o8 T A= DFMF & AEHERDOE IOV THE
595 &, RL MBREHEZERIC 3mm B EEHL T
7-RERNE 11 60 (19%) @Bo sz (K1), RT I 10
Bl (17%) T 5 YU EoEAEHES 7 (K 2). UVIE 11
B (19%) T3mm BlEoEBRSNEZ (X 3). PT
1% Smith type T 5° Ml OB A R L ZESE 4 4
(7%) Hotds, HB—EHE~DEIMIIFTED Shiz
o, L, Colles type T 8 # (14%) 535 LL
oMM E RO (K 4), 2T 19% 0%
BICHiIE D E R FIRALAERD Sz,
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AO C3 BB BEMmEinic i 3 7L — F EEDBERE 495

FEGCHIR DT A0 5 i,
BN L THEH TV — FEE

% 7z, Colles
{107 8 BliciEE

BMBOBBELEENFEE L, CNooRRRAEY
L—+rDBEEAZ Y 2—iF 4mm &KL, BT

BREUERZEMICAZ ) 2 —EHETCERVED,
K-wire BEEIC/- X 2R & & D MBI EITHOBEIR
RSB EBbnEY, CoFHE L LT Fioussi
5T EER D 5 D double plate BEZTT > T 3,
L% L, Schneeberger 5942 X % & double plating ¥
W& B IAEH OBEEBREHREIC L D L%IBR
@ avascular necrosis X @A77 EMEL TE D, dou-
ble plating ¥12 b FEEELH 2.

S, WERELZALIE2-0ICE 7L —FOK
R EOBABIBETH B,
= B

1. AO C3 BIBEEZEAIHEHTICN L T Symmetry®
plate & & % [EE %#1T\>, Cooney 5¥Alli T excel-
lent 30 #l, good 22 ffl, fair 5 Bl TH o7z,

2. X BEHEfECIE, &7 XA —F B IEEHERNT
Hoths, UV, PT KBV TIEHEMOBAZRT
FEBIASH D, K 19% DG -CHie B 7 8 o s
PrAsER S &z,

X Bk
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E M| Symmetry Plate % Fi\ > 72 BEE & A7 565 5T D 168

ER P oum BT H

B o RREE-/N B3R S
AR
HiOJIMOH

Treatment for Distal Radius Fractures Using Volar Symmetry Plate

Ryotaro Fujitani, Hiroshi Ono

Department of Orthopaedic Surgery, Nara Insurance Medical Center

Naoki Maegawa

Department of Orthopaedic Surgery, Heisei Memorial Hospital

Thirty one wrists were treated for unstable distal radius fracture with volar symmetry plate. They included 11
males and 20 females aged an average of 55.9 years. By AO classification, there were two type A2 fractures, 18 type
A3 fractures, one type B3 fracture, one type C1 fracture, six type C2 fractures, and three type C3 fractures.

Additional external fixation was used in all but 17 cases. Artificial bone graft (injectable calcium phosphate bone
cement) was used in four cases.

Our method includes two important points. First, distal fixation is conducted with three cancellous screws just
beneath the subchondral bone of the radius distal joint. Second, bone defects after reduction are filled with injectable
calcium phosphate bone cement for subchondral support.

According to the Mayo wrist score, clinical results were excellent in 25 wrists, good in four wrists, and fair in two
wrists.

The radiological results showed that good reduction was achieved in all cases and reduced position was maintained
at the end of the follow—up period.

In this study, we rehabilitation was started earlier than in the past, producing quicker results.

In conclusion, we achieved stable results in the treatment of distal radius fractures by using volar symmetry plates
without external fixation.

il

&

NG E IR R i g 5T ook U TR 75 PN E 2 4T
JZeT, RHAOTAEEIM E2ERzOIL, &

fAl symmetry plate Z{HA L, % OFEREZHEL %,
xd ®

RERIZ 2002 5E 2 B2 5 2003 4E 9 H E Tt 4Rlc

Mg L BB EAEEIRTD b, e RSYOBE L
7o HMEIC e AR EIE T ZEAImME T & BB L 7 28
B 31 FThs. WFUIEME 116, k2061, ZE
B4R 18~83 %, I 55.9 B TH - 7. BEEIMEE
6~16 » H, F¥H 97 » ATH o7, BIFEIZ A0 &
HTA2:2F, A3:18F, B3:1F, C1:1F, C2:
6F, C3:3FThH-oz,

Key words : distal radius fracture (BEEEMMEHT), volar symmetry plate (Effls > X ) —7 L — ), eary mobilization (F#i

AT

Address for reprints : Ryotaro Fujitani, Department of Orthopaedic Surgery, Nara Insurance Medical Center, 404-1 Miyako, Twaramoto,

Shiki—gun, Nara 630-0203, Japan.
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S Symmetry Plate % i\ 72 BB @ G000 B 4T D I A& 497

=1 BREE
& B ] A
oS 25 4 2 0
Cast #f 11 1 0
non Cast & 14 3 0 0
D#¥ 9 2 2 0
VB 16 2 0 0
g X

FMTZHL AL, BERMEENEXEL &
HL, EREHGEEFNICEELTOEM ACE
symmetry plate THEE L 7. EMEROBEEICEL T
i, XEEHRTE 7L -1+ RE3ROAR ) 2 —%
EEBE TICRIAT 2 L) L7, E-RKMEER
BLTwaHEICIETE 572 T REFINERE TV
HEAEEERO2EIIC L TRBOAZ ) a—2 AL
oo A7V a2 —DRTREENAT% 6 Flic, C-
wire 12 X ZEIEREML 72, BECEOSERECET
7oAl YBANT T LER—R P EREJOFL
FOEALE REEREREIE 9 flicB o,
DRUJ] NEZEMEZ R 7 3 FIIZ tension band wiring %
fTote, fitg, ¥ 7 AEEZFED 14 #lic 1~2
fTofehs, BED 17 HITCIIEIT L oo f.

#® & EH A

EEPHOX 7 A TR (Cast #) 14 6 £ HED
X7 AL (non Cast Bf) 17 Ao THE L
7o, FRHRME R OE% BRI X o TEAlERfT
Bl (V#) 18 il & Izl (D BF) 13 Bl ¢
b R R i

FEIRRIE 2 B, ROM (EHEED, B ol
), BRI CERE L, Mayo wrist score T2
fili L 7. X SREROEEMN IS, TR0, MES, BRFEER
OFBIE R, AL D, palmar tit (PT), ulnar
variance (UT), radial inclination (RI) #EHEIL 7=, %%
FHER AT student t test 2 Ve, p<0.05 B HEEZE
HhHEl.

# S

2HIEREE 5. BRAEIZE 25 5, B 46,
A 2 BITHo7. Cast FHE 1161, B 14, = 261,
non Cast #IX1E 14 1, R3 Gl THo/z, DETIRE

Palmar tilt ° )

[ Cat#t e Non casE]

ME% RALEER

1 X #22R9EE, Cast B2 & non Cast BEORRET

Ulnar variance (mm)

[ Castt —a—Non coutl]

08 U 0L &
05— —_——— /= _
04 | —_—
03 - /
0.2 [—
ol —0.1%£2.3 0.3%2.3
-0.1 — W -
- ‘/—,g.ﬂziz. 5 i
~-0.3

WmE® ERAER

2 X BREEMEEAN, Cast & non Cast BEDFET

9fl, B26l, W26, VERELH, B2HlTh-o
7= (&1,
D2 TN DEC2 ¥4 S TREERSE

CEEREAHLTED, FEBRHOBEOR %

o T, WMATHB IXBEMET & AlEiREIR, ik
WERL T 20 lR2 RS R Th o7z,

FEG MmO X MW aMES & BREFETROMI,
ZFNFNPT 7.2£6.1° 05 7.0£6.4°~, UV iz—0.1+
29mm 75 0.4+24mm -, RI & 21.8£50° 55
224450 ~NEZE{ L7,

Cast #, non Cast # & %, PT (K1), UV (X 2),
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498 B oa

Radial inclination (° )

[ Castht —A—Non costBt.

235
23 A — —h_
»s 230*42 . 231*47 |
2 - [
215 -
21 216+52
205 » S,
20 |— — 20—5_—_5..L+ —-— —_——— e —— S—
195 U —
19

WE# AR

3 X #R2ERUEEM, Cast #F & non Cast BEDMEET

Ulnar variance (mm)

i
i
|
I
|
|
|
lo |
m
|+‘
N
|
1]

fiial  ME®R RRAER
5 X SAI0EE DAL VBopE

I (3) &HER L REAEROBICREENE
gi%mu&)f;z’?)ok (Cast B p=0.15, p=0.44, p=
0.31, non Cast # p=0.32, p=0.1, p=0.85).

Di%%ﬁ& VEFcd, PT (®4), UV (¥ 5), Rl (HE
6) 1, MERLBRAEROMICKI2NERER
Do 7: (D B p=046, p=0.06, p=022, V#
p=0.18, p=0.05, p=062), L2>L PT i3 D BECifitz
2.6°, BRKTHERF3.3° LEBEMIREL Tk,

fiE !

JEG 1 24 5K, &, Bt Cast 0 AO ¥
Cl, sEFH T2, itk 4 BTEERE 160°, B

o
Palmar tilt )

20
ol m _ 10.3%5.4  9.6%5.8
CITTv 0x11.4 —==
N .

S A —*
B 2.6+3.7 3.3%5. 2
-10 S —

- -+
5| 720 2%101
I

gl WE®R REAER
B4 X @R, D RE V BORE

Radial inclination (° )

—&—VE —A—DE

23 ==
22170 224%+42 23247
225 (- i

o

22

N5 ——

U 21362 20154

20.5 - -

20

fiign  WE®R RKHAER
6 XS, DB VR

o 80%., BEDEREED T, EEREMEIX 100 KT
BCHo/, Mt 4BIYERICE2ERL: (K
7).

REM 2 2 27 iﬂﬁ HHE, #EE¥E, Non Cast B AO 7

A3, A/ —FR—FCRE BEREEL S RCET
Hot-. it 6 ﬂﬁﬁf%ﬁ“@ 160°, B IfEHE 81%

TR EEER L (K8).
E =

ARERRF ARSI CIIBREEMONIRE &<
wHD, Larl, EMEGEIET T EHEREHT
THEME T OR[N G LB RF B REIRT L

It

[=>
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500 % &

EELY YBALS T LR—Z P ZFEAT B AR—2R
Ao, % OBREEHTE/D» STV, B
DEEzE>TRwEIIT L
FEOFEE, BRI RKCEREAZ Y 2 —
(4mm) ZEMETHFIBEAL, BXREIC) VBHILY
VLR —-AFEARET S I LK subchondral sup-
port IR EBTEMEOTFH 2 TRBIZLAEb DL ED

Nz, T, HFRHOBRIZAZY 2—FHAT B 8BME
B, EH»ro VU VBALES T A=A BFEAT B

ERTWEHOFEOERELRE, FiTt %:&LT
I8 < ILIEEFPERLETHEFPEEINLL L
, BHlcoRERB NS, I0L) f;ﬁ&”’CDE

H:fﬁfﬂéﬂf’ 5a, ZEGEREITC b B E
WobRPWENREs T Th b, MBS EEI L
CTHHHEBE, Vv NN EBEE0EER I k-
7z,

2 DIEFITIX, ulnar variance I % M FE
BB D %05 72838, I ulnar variance % < A

ACEET S LERETH o, EEVZ, HS
PR AZEMED T & D ulnar variance D 7T AAND
Z{tiE, ulnar wrist pain % 5] FF 2 AR H B 7
0% L Imm BEYAF A LT L —FEE
ETAMEND B EHMEL T, SH, 7HICIRE
THLVREFBEIEEL, I b 3FEREBEREE
B OREFNLEMBREMOALEER S b oz,
245 DFEFIHS ulnar variance & BARD B h 3B EE

FORER - i

ZHRTCROWRSEBEEN *ERILENH L EEbR
7z,

SEOFETE, S5 IEABEMEETICNTS L
¥ M7V ERE C palmar tilt OEEARBED SNk
B, TOZEXBERERANDOHERBIIA LN D5
7=,

& B

1. BEEMEEITICN L ¢, 28] symmetry plate
Ex 31 FRIFEII T 7%,

2. BRIREGE, MBROBEERERFTH-®,

3. MBONEEIAECH 7,

. BEIERAL BT X B2 WIC palmar tilt D
ARDD 2 DEERRE I I E Lo 7,
X #k

1) EEER: PEELEEERMEEITICN T B chondylar
stabilizing ¥5. HFSES, 191 6-9, 2002,

2) RHEEE, B4xifk—, ViegasSF, 1Ed : BHE
R BB L — b OEEME RS,
19 : 1-5, 2002,

3) fE4ARFE BHEZ, BIUE—E 13»  BERMBER

XY A RIS EE, HPESFE, 3:515-519, 1986,

4) HIE Ok BEIRE R & REREEITeET 2
Symmetry plate DEFIRREL. B, 22 1 591-595, 2000.

5) FESERE, KE&—H, # =R En ) vBarey
LB A PR L REERREITORE, BT, 24
709-713, 2002,

B E T
H —T Z:l] Cay
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R E A BT B 3T IR 2 BIAMEE 38 & NS BRAVEIHR E 2
—BAEA BB & R 2RI F T & ORI —

KIEGEEER S84

X

=

M = R b % K
ek il RO

External Fixation with Intramedullary Pinning for the Distal Radius Fractures
—The Analysis of Associated Ulnar Styloid Process Fracture—

Shinya Nohda, Masaaki Nariyama, Tatsuya Okazaki

Munenori Nagayama

Department of Orthopaedic Surgery, Nagayama Hospital

Forty—two distal radius intraarticular fractures, which were treated with external fixation and intramedullary pin-

ning, were evaluated radiographically and clinically. A reduced position was kept during the follow-up period with a
slight correction loss in radiographic parameters (VT, UV, RL). Based on Saito’s point system, there were 36 excel-
lent, and seven good results. All seven of the patients with a good result had wrist pain and four of those had ulnar
pain. These four patients had an ulnar styloid process fracture with center or base site.

These results suggests that the injury and the nonunion of the center site or base of the ulnar styloid process influ-

ences the outcome of the distal radius fracture.

i U o (&

T, BEERCEBESAEIT IO T 2 8I5HEE B
& UREEHENHREE ORREE T B LIRE L TS
709 SEE S ICEFSEEM L TAMA 0F Ak
ERET S L &I, MBI RS L o i
Flic B 2 REZREREHT & OBHEICD EME L
7z,

HEBLUHE

EMATR, BEEmESAEITICN L CEEE
BHroHoNnCOEMEE 1.8mm BOF ¥
BrHFREMOTLAARSEEMHEHE L CREBEIICHEIA
L, ¥ XBEHTIERAER OBEERELT)
AR 13 R E T b 2D 589 5 mm HRICE I S
HTCEBLZLETEUMBR~NDOHAZEZICL TEL

(M1). 2o, EFICEL T intrafocal pinning %38
Mg zde, LIS I 1 AEH ST e
MicEmLEEST 2 (K2). ZoBRFEORILT 4R
R=F 7N TORISEERR (MES #8771 v o
74 09—1) 2RET 5. ANEEORBEEL T
Wk U ORES 2MA T I RSB T REE ® KR
HlE LT3,

FEGI 1998 4E 1 A2 5 2003 48 4 HE T 5 M
V2 BT BRI L 2 BB AR AT 52 Hlth, Rl
BlE B & OB BEAYERIRE E & HifT L 72 @ hhe
EPVEHT 42 B 43 BT 2 NR L Lie. REZERSEE
FEEHT 2 b0 26 #4127 Y (62.8 %) T, &ff
LEwnbold 16 FlTH -7, HEHIZEME 10 6, &
M 32 i, ZGRFERNITF 55 B (18~01 %), iR
EREEMEIEEE2E6 v H 62 H~5F8 %
), Bl EERR RS I MBS 363 H (13~

Key words : distal radius fracture (BEB S EIT), external fixation (BISEE), intramedullary pinning (B Y > =~ 7), ulnar

styloid process fracture (REZIRZEHLFHT)

Address for reprints : Shinya Nohda, Department of Orthopaedic Surgery, Nagayama Hospital, 1-1-10 Okubohigashi, Kumatori—cho,

Sennan-gun, Osaka 590-0406, Japan.
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Intrafocal pin
%8
BamnEREE
B EHNEEEE B
11.8mm ROFF Ul L BEREHOIT BiAA
Y B2 FiihE
B : SRR ADITHAAZR T, KRR TRy o8
5 mm I~
radial inclination ulnar variance
‘C) £ 1[Ns 2P s
20 —F 1.5
-, ' corr.loss | |\ corr. loss
' 10 ! -0.4° o5 | LNS| ' 0.2mm
!  “gmw wuw mEw BeW wEEWER
radial length volar tilt
v (mm) ———*—H—N—S——i ‘ 8 ) ————;-—-‘——I—*—!
10 i >~
| / corr. loss 5 /i1 | corr. loss
‘ o /NS .
Po -0.4mm 3 / -0.4
L * | B4
PO ‘ |16 sEm wEE @ER
(% : P < 0.001)

3 X iRFHIRTE

R1 Good Bl & REZERIZLET & DBIR

RE& RA \ S e
B REDEES REBYTEHHT

1 58%&  + + B center

2 67&  + + TR BA SR center

3 7k o+ + R BE A base

4 608 + + R BAE base

5 69%  + - Pty base

6 61% + — TR BaA tip

7 60%&

+:50, —:kL.

48 H) Thotz,

BEOBIWMEZAFREDSEY KL 3 LBk
Colles BT 38 B (undisplaced 7 B4, ulnar split 2
BT, ulnodorsal split 1 & #7, dorsal split depression
26 BT, central depression 2 BHT), ¥ Smith Fi7

X 4B CTH o,

REZERERO PR OSE I & 2 BHEAIE, tip
6 ‘&7, center 6 BT, base 12 BT, proximal iZ 3 &
FCehorz, 2D b base 4 BT & proximal 2 BT
IZ tension band wiring & & % REE % T 7.

ABEDRA Vb AT £10% o 7 BEREFHI & radial
inclination (BAF, RI), ulnar variance (BT, UV),
radial length (DA, RL), volartilt (ATF, VT) %35
L& L7z XS 47, ZER, MES L B
PFERCHE L 72, 209 2 CHEBEFMI CORBAR
PR DT REEREREEI & OFEZHE L /.

& ES

BBORA Vv A5 5% Mo - ek SR 1,
excellent 35 #, good 7 BT fair, poor H1% 7% 7z,
Correction loss (fifE#% & HilE L - KA ERE O E
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504 WmoHEE -

excellent good

excellent

E6 REZRELETOHELIHRLE
A
B HERICE T 2 REZREESTREFOAE

B, FEEAIC X 2%E1X RSD RREOHHEL &
DEMEZ ERCEFERD I 328, ZORTHARM
RIFENFETH B EEZ TR,

BB RIS REZEREE BT OAHEIL
EROBEICL T 40~70%TH 5, REERZER
B2 ST 3 BERMHREITOBERE IO W T
1%, Frykman? OB ERL{MoN2 25 THY, R
BERELERGHENTRIBERBE?S 2 £ 3N Tn
2. EfE, ZOEEE LT TFC BEYD Z kS
DRU] OALEM®EINH T 5N TV 5. —F Hauck
5%, DRUJ T ALEMZ 0 2w REEIRELHE
BRI Ty, BAURIC L VEROERE B SN, B
RZ2D0HDONEBOERICEEZ 2R LT0S,

SEOHE T, FRERICEEREZ £ DRU] DA
BEMREDBEMNIZep o LA L, TFC ®
DRUJ DBz b 2 REZRBLBEI 2 ZERFIC
b T-liZ, excellent BT 21 6 60% TH - 72 DITHT
L, good BETI 86% & good BETF DILEIIF
(X 6A), ZEHE TFC $ 5\ DRU] ~D R A 51D
BENHoEEZISNSEDDOIKENS 2 HEAD
Hoiz,

—7F, FEERCABEEEEL Tufli, excellent
B 40%, good BETIE 86% &, 3D good HTHRE
TH-o7 (X6B).

Tihbh bLBEEERMIFEITOBRICE O TREZEIRSE
R OAMIE, DRU OB 1A RERT 2 X 4
WEBSICEWTS, BEEREBICTLBA S »OE
SRR OB IR JITTHRESH ), oI
M BERRATH R EbBEGEEL - HBE
&, BRZOb0ONEBORKE &b RERAROREF
D9 B EBRBI N,

i B

1. BERMmEITICN U AIAREE & & R E RERYHT
MEIEZITY, HREWETHE X FENIHETZE v
TRIEFLERZ2E-.

2, BERRFCERROBRENLEL, REFERSE
LEROEHAIE L, REFREFD12TH
LT EDBTRRENT,

X 18
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Non-bridging #4 & bridging ZUEI/MEE IC & 5
ANZEE BB A e T D IR R D FhEs

EHRRFELARIPIEHE

N & B &-F B i
T OB X #-& W owOA
H OB M E
ABLIBBRTAR
K F 5 5 WH

Comparative Study of Non-bridging and Bridging External Fixators for
Unstable Distal Radius Fractures

Chozo Uchikura, Jun Hirano, Fumitaka Kudo
Takuto Takayama, Kazuhiko Satomi

Department of Orthopaedic Surgery, Kyorin University, School of Medicine

Takaya Ohno

Department of Orthopaedic Surgery, Kugayama Hospital

The purpose of this study is to compare surgical outcomes between the non-bridging (Group NB) and bridging
external fixators (Group B) in the treatment for unstable distal radius fractures. The subjects consisted of 118
patients, 81 in Group NB and 37 in Group B. The mean patient age was 62.6 in Group NB and 60.5 in Group B.
According to AO classification, most fractures were C-2. No bone graft was made in Group NB. Based on Saito’s
evaluation criteria, the proportion of patients evaluated as “Good” or “Excellent” was 100% in Group NB and 94.6%
in Group B.

A patient of Group B showed serious reflex sympathetic dystrophy (RSD). This can be taken as evidence that
patients of Group NB showed better results for the treatment in fracture types A2, A3, C1, C2 of AO classification.

i U o (<

A% R B R IR E IS % L non-bridging &
bridging BIAEIE I X 2 0B E2RHZ 36 L AL
7. FOBRBEEREZIBLA-0OTHRET 5, REEER
DHE IFE 4 RS DEEHEIfE - 729,

HERBLVHE

FEBI X non-bridging # (LT, NB ##) 81 #1, bridg-
ing B (LT, B#) 37Hlo&E 1186ICh 5. Fip

& NB #75% 16~93 1% (F15 62.6 %), B #H% 16~82
#% (P15 605 4% Th-o7-. NBE, BEOIMEZ, %
Al S 18 F, 116, Zik63#l, 26FTHD, *Z
BIREIERE 62 Fl, 20 Fl, =i 10 #1, 12 fl, 3HE
H 3B, 261, AR—VIHE6HI, 1HITL bICE
Bl & BIEZ ANV =SNGV L o7, BB, &
BB CHBIET A Colles 25 B, 3 #, BHEi4#+ Smith 0
#l, 14, ¥k Colles 50 #1, 30 #, #3#: Smith 6 4,
3FTHo, AODETA2M7H, 06, A-3 28
18 M, 441, C-15%27 %I, 134, C-2 %29 #l, 20

Key words : distal radius fracture (BiEEA0HEHT), external fixation (BIAHEZE), non-bridging type (/ ¥ 7V v ¥4 7)
Address for reprints : Chozo Uchikura, Department of Orthopaedic Surgery, Kyorin University, School of Medicine, 6-20-2 Shinkawa,

Mitaka-shi, Tokyo 181-8611, Japan.
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37 44 19 14 (ﬁl)
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1 EFRRE
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b RRARE,
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NB # None 74 5
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2
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M3 BIEHEOZE L

Blcdh ot WEE b ICHBESETHR Colles 2%
{, AO ¥ET C-1, C-23% o7, L /-8
1%, NB #iZ Mics #:8! Chicchai 62 %1, EBI #:#! Mini
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wrist fixator 37 Bl CTH > 7. NB #Cl3IEBMAyIcE
BLEARBICHT2EBMEIZITHT, BT 16 Fl
DEMIICEE L 3HICEREBEz AL 72, &E
BEWMIE NB B 4 n A~1E10 28 (P14
25H), BEEVWO 2 A~6FT7»H (FH2/FE3 »
H) Thotk,

WERE I EBOEEY ALY, BEN, BN
fili, &HHEICSV, BEREL MR chBL, FE
FEREEOFHEL .

& S

Al EE o EELRIE NB #2326 6 8, B #d
4~9 3 (B 5.4 3H) T, &FICEBRA& I3EETE -,
NB #oAfINEEESETb L 7 ) 21— a VIiEE %
PR L 7. R B BTN T good ML LS
NB #£C 100%, B #C 892% CHh-7 (K 1a), fhE

volar tilt: VT

ulnar variance: UV

R

[\ ulnar inclination: UI

L] Atinjury Afterclosed After  Follow-up
reduction aperntion

| . —&— NB#
v ‘ — -A--BH¥

After clased  After
veduction  operation

B2 EEREFOBRNZEL

Atinjury Follow-up

PRI < 48R 213 NB #28 UV Llmm, VT 7.6°,
UI25.4°, B #A3UV 1.8mm, VI —0.2°, Ul 22.4° &
NB #2BRIFTH -7, 72, BISEEKEHOHE
firy NB #43 UV 0.2 mm, VT —0.5°, Ul —1.0°, B &
23UV 1.4mm, VT —2.0°, Ul 1.6° & NB #»nRET
hote (K 2). WEE (WE/Eih) & NB #2
65.7°/59.8°, B BT 62.2°/53.6° T, 1 () 3
NB 23 69.0%, B #2373.6% TH ok, HIEDNE
{Eix P S E L B2 NB #8C 24%, B BT 29.7%C
btz (K3). GHHEIZMRGINED NB HETld—@
QBB MRSREEER % 3 6, B BT FIREE
BERE% 2 HlicEie, 16T EREHRL, 1413 TRE
BN 2 To 72, 7, KEEXBHEES Ao
74— (BT, RSD) % 1 BBt 6 £ 6 » AD
BELBHRL Tk, EViATEYIE NB #o 2
BUZRR D7 h8, R X UHERRS TR L2, &
AR good L LAY NB #C 100%, B BT 94.6%
THh-or (X 1b),

E 6 # B

FEG 72 5%, M. M, NB #

ZHEERIZGETH o, BB EESESE
e Colles T, AO TN C2 TH-o7:, MHENEZR
X $fR 1= UV 6mm, VT —31°, Ul 8 DEELZRD,
FEFEER, BHWZ Lo, HEWRZEKO X H4
Do ALEREBML 7. WWE RSB RERE T 1ok
FHE L Chicchai #%& L7z, MER UVOmm, VT
10°, Ul 25° CTh > 7=, itk 1 » A ORISR LR FIC
RSy AERTER, ik 6 » B EHRENFEAMZ
good, UV 2mm, VT 9, UI23° A&z 65°/60°, 18
71 (FEMAIEL) 86%. MEHIEI excellent THo7z (K
4).
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BEEH DI, AO ¥E A2, A3, Cl, C2 CTIZ BB
B LY, bridging BINEE L D L WERENES
N,

& B

1. TEREMEEFEMREITICN L, non-bridging &l
HNEEIC & B3R 81 Il & bridging B EE D
37 Bl% LB L 72,

2. Non-bridging Bl EE & AO %8 A2, A3, Cl1,
C2 TIIBEMIES M L 27, bridging BIZHEE X
h RSB LN,
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Analysis of Carpal Kinematics in Dorsally Angulated Malunions of the Distal Radius

Naoya Yazaki, Ryogo Nakamura, Emiko Horii

Etsuhiro Nakao, Hironobu Inagaki

Department of Hand Surgery, Musculoskeletal and Cutaneous Medicine, Program in Function Construction Medicine,

Graduate School of Medicine, Nagoya University

This study reviewed 27 dorsally angulated malunions with intact articular surfaces. The patients included 5 males

and 22 females with a mean age of 47 years. Dorsiflexion, neutral and palmarflexion of the wrist was assessed by
measuring the following parameters : volar tilt, radio-lunate angle (RLA), radio-scaphoid angle, scapho~lunate angle
(SLA) and capitate translation ratio (CTR). The changes in RLA during wrist motion were analyzed in order to deter-
mine the contribution of radiocarpal joint motion to wrist joint motion. The cases were divided into two groups accord-
ing to the degree of dorsal angulation ; Group A (angulation=<30°) and Group B (angulation>>30°). There was no sig-
nificant difference in the contribution of radiocarpal joint motion in the two groups. In the cases with greater angula-

tion, the range of motion of the lunate was translocated dorsally, whereas the range of motion of the scaphoid was not.

In neutral and dorsiflexion of the wrist there was a significant difference in SLA. In all positions of the wrist, the CTR

was significantly different.

=] BY

BEEmETER R Y, BB oA E
NENTZE, FREOEBEICEMIPEL 5. Frld
FERAEED X e, ARE, HRE, FEHEOH
F R L7z,

HRHLOHE

1986 4F & D 2001 12 YFHCIRER 1T 72 B BE N
WERETARED S b, TREEAFE T, B
DEVEY 27 Pl E L BHEs M, i 22
Fl, EHEFERHR 47T R TH ol

EREZEmEERERE T %7291, custom-made
device A L 7. FHEAML, FEME L CEEZOM

HEICE VT, BEEHEZEERLE LT, volar tilt
(BAF, VT), radio-lunate angle (BLF, RL angle),
radio—scaphoid angle (BA'F, RS angle), scapho-lunate
angle (BA'F, SL angle), capitate translation ratio (LA
T, CTRVPPZHEL 7=, £ 3 HFBEOMED 5 FH
HEEE L SR THEER AR L, RL angle 2> 5 AR
BOERE BB A ko7, FEESHTEEIIC T B
AREHEROEE T, BEFREE L < VTORE)
HOE A E#EZ, RCY% (radiocarpal joint %) & L7z,
VI gl D2 ERERAKL LT, ZOoRED
30° AT fERE ABE (15 1), 30" %2# 2 25E6l% B
# (12 61) 8L 72, Mann-Whitney U-test % {#/
L, BErEmotreit-or.

Key words : carpal kinematics (FHR/E3&E)), distal radius fracture (BB EMIHHEHT), malunion (BIIEE)
Address for reprints : Naoya Yazaki, Department of Hand Surgery, Musculoskeletal and Cutaneous Medicine, Program in Function
Construction Medicine, Graduate School of Medicine, Nagoya University, 65 Tsurumai-cho, Showa—ku, Nagoya—shi, Aichi

466-8550, Japan.
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B (n=27) A B (n=15) B # (n=12) Mann-Whitney U-test
i 73° 65° (89%) 56° (77%)
F R B -4 80° 49° (61%) 33° (41%) ( 3¢
LR 57% 51% 49%
RC% ) 38% 31% 39%
RC% : HRETENS/FRETENR, (%) @ W@, @: @Hle BHEHEICEREZHD, *AHE BHMCER
=ZhY.
=2
& (n=27) A% (n=15) B# (n=12) Mann~-Whitney U-test
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=4 ivA 36° g -8 OCox
=9 A —4° —2° 7°
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RN 104° 76° 61° ol ) ¢
EEAT 33° 38° 55° %
SL angle Haffiz 53° 56° 65° ox
4 iva 69° 68° 69°
ERAz 39 -8 —44 Oox
CTR HRfEAL 64 13 —35 Cox
-4lina 9% 30 —26 ®f ) ¢

Ol AMBMICEEZS D, @ BRL BHEREICEEESD, AR BHEICEREESD.

& e

EETEMRICB L T3 A - B B
WEHBZERL, BRHIIBWTLEBAIO 77% & ik
ﬁﬁﬁﬁ%’ﬂaof: EFEWUENECEH LTI, BEIZ AR

KN L TAEBRELRZRD, @D 41%IET LTk,
RC% % A-B BEMTHEL /-2, EEEEIROAR
ot ().

RLangle X b BRREOB S 20 L 7= (£ 2). EH
fiZ RL angle X &FRICHEZ2# O, THEEEE
BEZRD o0, FHEE2E TS L, BET
BEAE D IEEL 0, BREBHPESE
TNHHEIE L DI LT, BIFRERICERY
BAL, BEOTREOMRERD:. Tabs, AR
FOTERG, EWIEEICE BICE-T, EEHHE
R CERAACRMET 2EECH -2 (K1),

TR A B,

RS angle & Ffklc, EEMTIEEHR-IC ﬁ%%%m
OT=H, R TIERD o7 (F£2), AHREOTA
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BREOAERIE, EEIEEICE 5 L EHICER
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HlLanwtEIoND,

BEEMIGENATZEEICE ) FREBEFIRE
adaptive carpal instability IZ 73S 1, L'F%"Li‘ﬁRIEE’@J
bﬁI FOIEFET 2, LoL, BEHEEEL 26k

T, B D BICLEIIREIBET 5 LD BY,
_@ﬁmimf@k;%%Q#;&on&wm
SL angle 23K L 724RREC, scapholunate interosse-
ous ligament IZBF| 2 BT A0 5 Z &8, BERED 1

l
AR

2 AHRE DA

v

DTS TV AAREEMEZ S5,

BB ORES Tk, FEE L SEERArT
5%, ZOBELLTCIR 2FA L. BEOEE
DREFITIX, Bichrb s, FEEIEHICEH
KREEIL Tz, BIEEYDMOBICIE, BN }:
HBMNOAZGT, HEHEZEEIZL CFIREZLERE
MEICDETIEPEEF LW EEZIONS,

B

& B

ERE LA BT,

1. FHEOZEE A EIHICHIR I T8,
radiocarpal joint & midcarpal joint 23 2 IR X
N,

2, AREOWEIRIEERAMICRA L TWizds,
REDA[EHEANDEE I D e h o 7z,

3. FEBFRBEEENERE LD LE
Tz,

CHERNAE

X 13
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2) PEHEETF, PNEE, EAMMZ 13h BEEIEERY
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Corrective Osteotomy for Malunion of the Distal Radius Fracture

Goro Inoue, Kei Sugawa, Takaaki Ohmachi

Department of Orthopaedic Surgery, Toyohashi Municipal Hospital

Loss of reduction of the distal radius fracture may cause a symptomatic malunion. The common malunion healed in

a position of dorsal/volar angulation, loss of radial inclination, and radial shortening. Twenty—four patients with an

average age of 35 years underwent an open-wedge osteotomy, bone graft, and internal fixation for correction of radial

malunions. There were 17 cases of Colles’ type malunion and 7 of Smith’s type malunion. A dorsal approach was per-

formed for Colles’ type malunion and a volar approach was used for Smith’s type malunion. At an average of twenty—

three months after the osteotomy, the average improvement in volar tilt was 25°

, radial inclination 4°, and improve-

ment in a radius shortening by 4 mm. Based on modified Fernandez’s point—score system, the functional result was

rated as excellent in 12 patients, good in 10, fair in 1, and poor in 1.

i U & I

BEEMREITOREZE L CESRLTHEY, K
RE L TEBRBEOREREE IS 2L, FRCE
ETERHIR e & OMBEEE LR T, Zh o OEHlIC
NIy 2BRFBLEET D MoMERELHET 2.

fE ¢l

BE 18 ERICEEBIEEY O ik T o 7 ERIT S
16 B, ZctE 8 o 24 BT, FFIGERIZ 16~65
%, F 35 THo 7. BB Colles T 17 f
Smith B 7§, #HNAEIIEFEE - X 7 AEED
20 4, EBIMANEERE - NEED 4 BlTh o7, NG
P1C 2mm B ED step-off 3% BEEFIEERMNA L7, 2
EHhSBEEYYMEcoBliz 2 » HA~4 8, ¥

8 » AMTH -7, BEDOFZIGFEE R, BHH
BHIRCTH -7, 3HITFIEELES BHOKT
B RRFICER 2 Tz,

FRIT X SEEEAM 2B S A, volar tilt, radial incli-
nation %, WEKEMIIZ Fernandez % & TBIEL 7205
maREWEY, MR OBRE SRS 5.6 mm (2~12
mm), volar tilt & Colles Bl T —27° (—10~ —
53°), Smith B¢y 37° (23~55°),
1R 16° (4~30°) TH-o7%k (£ D). BB
() MR 11fdh, TEedl, EMs5HTH>
7. WTRTHEPREFEAM 2 R 4 4, W 8 I, AW 12 flT
Hot-.

radial inclination

F WM OAF &

FHlfid Colles BXTEHI, Smith BUIEM 7 7o —F
T open wedge osteotomy % {Tv>, BRI RMAE (1 41
U L - REEZ2BME) 27o7. WEEMEE
Colles B> 16 ffilic K #i## %, Smith 2 7 #] & Colles
B Ll 8 #i2 plate BEEZRTT-> 7%, BUIDHELE
MEREESH O ZEEDIE -7 3 HlICiL Bowers %
BERA L 7z, RSV E B R 4.3 AR (2~7 8

Key words  distal radius fracture (BB AR ET), malunion (ZEAM), radius shortening (BEBHEHE), volar tilt (EHMERHA),

corrective osteotomy (K&IEEYI D 47)
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WA, BEERE SRR oREET, BEimoRE
S EMERERITERE LTCHITSN TS,

Volar tilt DI L L T Colles BLOEBEW DHE
TELHEREFRICED 0~20FTORELDEND
D, Smith 1Tl Shea 53T 24° (14~40°) DE
BEBICHLTE D #MizfTo T 5. Shea I3fKH
RAERRET S I LN T L bAER L, BRER
PREZTFMORETZ 2T TOTCNDS, A
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BB IrE O volar tilt & T 20° O BIRII TR
EDWEEEZ TS, iED volar tilt DUEE 130K
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BT 75% 2% 0~7° @ volar tilt 258 501, 25% 23
¥ 375 OWRBERZHEL - EBRTWE, HLD 17
FlD Colles IEH OB L IZIERKETH o7z, 2 4l
2 19°, 20° DEEEHEEL 20, RiF i 53° 0EH
BEH3IH - 1 REFIT 348° DREVB LN TS, BE
EHET 35° OB REF DS - 720 Bowers EZ T 7=
BoOREELZEEME: LTERALZZZD 15°0HEL
hEonholz,

— I 3 mm DL OB EEREAR Z 5 & TR
HREBEEEZEILRPTVWEVLbNT 5%, EB
B2 2 mm DEEEEE TFREM O L BiIE S
EbhRc i FHEOEEREEL L THERENS % &
XN T3, Fernandez? IXBEEEBIFEY D iffcEon
LERKOEREZNEIX 6~7Tmm &BXTED, Oskam
53 6 mm M LEOBEERENS 2EFICIZERICR
BEEMNZIT)IZLZ2TTOHTSE, HLDEMT
H 3mm B E (3~5mm) DEBEEEZEL - 8HIZ
WENHMETOBEEEME I 6 mm BLE (6~9mm) T
Hote, Lo, BN FEEELIZLIDL

FIEFORESY 7V P2 0 ICEDT S0
A REEER 2T o3 )Nk wiEIoNS,

BRI BT I T 2 B IEBYI D T DRk
BIEE b TREFT, B EDEMIX 91%TH o7,
HROWETH R OB IE 67~89%VPY9 L RLIT
THE-OBMMICT>TH IR EELONS,
Fex DEFOBBARVBD oz e LT, @3
mm Bl DOBEEENE 27 L 725 T ulnocarpal abut-
ment DFEIRD e o 7z (Ficd), @R B
RHEE D - FFEHNIT 1T Bowers 172 RIRF 2T - 72,
@2 H1% B THTETIC SR8 O R E DD 2 h o 7z,
REBEZLND,

5

1. BERUEERETAGREIN T 2 BEEY Y o
BEIZIERICRIFTCH - T,

2. 6mm P LOBEEHEMLS 2 ARG A
BEACRBEBEFY I MOATIRIEELRE
NY Py MCEBETS I EFEL W,
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Treatment of Open Fractures of Distal Radius in Adults

Hideyuki Mizushima, Kentaro Watanabe, Masayuki Sakuma
Hiroki Yajima, Hideyuki Mitsuguchi, Yoshitake Kino

Department of Orthopaedic Surgery, Nagoya Ekisaikai Hospital

A review of 34 patients treated at our institution for open distal radius fractures was undertaken. The study group
consisted of 24 males and ten females with an average age of 59 years (range, 16-91 years). The average follow-up
was 29 months (range, 4-116 months). The mechanism of injury were a fall from standing height in seven patients, a
fall from a height>2 m in six patients, a motor vehicle accidents in four patients, and a injury by a machine at work
(such as a press, a roller, and a belt conveyor) in 17 patients. According to AO classification, ten were A2, ten were
A3, one was Bl, three were C1, three were C2, and seven were C3, respectively. Wound severity was classified
according to Gustilo and Anderson as type I (6 patients), typell (16 patients), and typelll (12 patients),
respectively. Means of fracture stabilization included internal fixation with plates and screws in 16 patients, external
fixation devices in 13 patients, and K-wires in five patients. Fourteen patients had other ipsilateral hand and upper
extremity fracture. Thirteen patients had a nerve injury. Six patients had a artery laceration. Ten patients had a tendon
laceration. Skin graft and/or flap was necessary in 15 patients. Six patients developed a nonunion of the fracture site.
One patients developed a deep infection. Wound severity was associated with a higher number of surgical procedures
(p<<0.01) and with a decreased average range of motion (p<C0.01). In our study wound severity was the most impor-
tant factor affecting the clinical result.

), BAlEAE 156, & 19 4, EEFEIRNIE T 29 »

i L ® IZ
A (4~116 » H) ThHot-. ZEFRRIZ 7L X, a—

PR AR E RN T heRETH b,
L E O TEABDOREII R, 2 2 TIRE 10 F
I BRI TR 2 17 > R A OB R B ELRE
PHEPlIZ > ERESEZ AL 7.

WRELUVEZE

W5 &5 BREFNIEE 10 FEICIHEBEZ T > A
DFABIERE R AR IR 36 H10 9 & MRDSERE
T t- ORI E oo 2 BBV 34 FlE L7,
B 24 B, ZtE 10 6, FHERIE 59 B (16~91

T —h EEERBERNICZ S ENb D 17 6, EE 7
B, % 6 B, BEEW A TH o, FIFEIZ AO
STEETIE A2 A3 10 1, A3 A3 1041, BI A% 14, Cl
3, C233 4, C3HB7HTHo7 . Gustilo T4H
X type 125641, type 11516 i, type IIB %56 %,
type IIC 23 6 BICH 5. BEFER, 7L — FEIE
16 ¥, BISMEE 13641, £ 7AEESHFlTH-7. H
Wl LB D&t E % tE - EFIE 14 Flch b, RE
His, miE o B, F4aplThHoe,

M EofEFLC L, #RIEE, BIRES, BEE,

Key words : adult (HiA), open fracture (BAfI:E¥7), distal radius fracture (BEERAIHEEHT)
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Dorsal Internal Fixation with Forte Plate System for Unstable Distal Radius Fractures

Yuji Takahashi, Saito Hidehiko, Hiroyuki Ohi
Koji Moriya

Hand and Microsurgery Center, Seirei Hamamatsu Hospital

Thirteen dorsally displaced unstable distal radius fractures were treated by open reduction through dorsal approach
and internal fixation with the Forte plate system. The patients consisted of three males and ten females, with a mean
age of 66 years (range, 45-77 years). The 13 fractures included six extra-articular Colles’ fractures and seven cormumi-
nuted Colles’ fractures. Results were evaluated by Saito’s point system and three X-ray parameters after an average
14.8 months (range, 9-50 months) follow—up. Seven fractures were rated excellent, and six were good. Also, the
ulnar inclination angle was reduced and kept in good alignment. The average volar tilt angle and radius shortening
were 6.0°and 0.5 mm, respectively, just after operation. Final volar tilt and radius shortening were 14.5° and 2.4 mm
on the average, respectively. These data suggest that Forte plate system could not prevent a shortening of volar com-
minuted fracture site. Furthermore, complications were found in six fractures, including two delayed wound healing

and four had irritation of extensor tendons. In conclusion, although the clinical results of dorsal internal fixation with
Forte plate were relatively good, the use of this method should be determined cautiously because of the high complica-

tion rate.
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Treatment of Distal Radius Fractures Using a New Designed
Volar Locking Plate : A Preliminary Report

Denju Osada, Kazuya Tamai, Satoshi Fujita
Akira Iwamoto, Koichi Saotome

Department of Orthopaedics, Dokkyo University School of Medicine

Introduction

Since 1997, we have performed open reduction and internal fixation of unstable distal radius fractures with a
Symmetry® plate, and the clinical outcomes have generally been good'”. However, severely comminuted frac-
tures, (e.g., AO-type C3 fracture), may undergo redisplacement postoperatively. Moreover, extensor tendon
complications including irritation tendinitis and ruptures secondary to direct contact with dorsal plates are clini-
cally important problems®”. Some clinical studies have been reported on the treatment of Colles’ type frac-

958 However, the volar plates available in Japan

tures using volar plating to prevent extensor tendon injury?
may not be as promising as expected.

We have developed a new volar plate for distal radius fractures with the aim of providing more stable fixation
than that with any other available implants, as well as avoiding soft tissue problems related to dorsal plating.
This article reports on its design, the surgical techniques, and the preliminary results obtained with this volar

plate system.
Materials and Methods

1. New Plate Design

This new plate was designed to adapt to the unique functional and anatomic requirements of the distal radius.
The primary design objective was to allow the internally fixed bone to fulfill the functional demands of the
immediate postoperative period such as axial loading, bending and distal fragment rotation. We determined that
the main design goals were to increase plate strength and to carry the load directly with a pin or a screw placed
in the distal screw holes. The new Disral Radius Volar Locking plate (DRV Locking® plate) (Mizuho Ikakogyo,
Co., Ltd., Tokyo, Japan) is more flat and wider distally, with a volar angulation of 19 degrees (Fig.1). There
are 3 small holes located most distally for temporary Kirschner wire fixation of distal fragments. There are 6
distal holes with threads, which can accept either a 2.0 mm locking pin, a 2.7 mm locking screw, or a 2.7 mm
non-locking screw. There are 4 screw holes proximally for standard 3.5 mm cortical screws and one oval hole
for dynamic distraction of the distal radial fragment if necessary. The plate was fabricated from 2.5 mm-thick
titanium. The plate is size—specific, and requires 2 sizes to fit most of the mature radii™®.

2. Surgical Technique

Surgical approach is started at the site between the flexor carpi radialis tendon and the radial artery. The dis-
tal and radial borders of the pronator quadratus are lifted with an L-shaped incision, and the muscle is retracted
ulnarly. The volar aspect of the distal radius and the fracture lesion are identified. Using a small periosteal ele-

Key words : distal radius fracture (#2EEMIHEHT), Colles fracture (22— L RE#7), volar plate (M7 — 1), locking
plate (¥ ¥ 7L —1}), internal fixation (PIEE)

Address for reprints : Denju Osada, Department of Orthopaedics, Dokkyo University School of Medicine, 880 Kitakobayashi,
Mibu, Shimotsuga—-gun, Tochigi 321-0293, Japan.

— 170 —






526 Denju Osada, et al.

Table 1 Radiographic measurements

Average

Average Average Average Average articular incongruity

radial length radial inclination  ulnar variance volar tilt (mm) (range)

(mm) (range) ~ (degrees) (range) (mm) (range) (degrees) (range)  gstep—off gap
{n=6) (n=6)
Preop. 6.0 (—4-12)  18.8 (8-27) 3.7 (0-12)  —133 (—32-19) 18 (1-3) 25 (1-4)
Immediately postop. 10.3 (5-15) 22.6 (13-28) 0.8 (—1-3) 7.7 (2-12) 0 0.3 (0-1)
At time of union 9.8 (5-14) 22.6 (15-27) 1.2 (0-4) 7.8 (2-11) 0 0.2 (0-1)

Normal 11.0 (8-14) 26.2 (24-29) 0.7 (—1-3) 12.4 (9-16) 0 0

without bone grafting or postoperative immobilization. The average time to radiographic healing was 5.2 weeks
(range, 4 to 7 weeks).

Wrist motion at an average of 4.2 postoperative months was 71° (range, 50 to 80°) on extension, 66° (ran-
ge, 35 to 90°) on flexion, 22° (range, 13 to 40°) on radial deviation, 30° (range, 20 to 40°) on ulnar deviation,
74° (range, 60 to 80°) on pronation, and 84° (range, 65 to 90°) on supination. Grip strength averaged 70%
(range, 40 to 123%) of that of the contralateral side. Each radiographic parameter immediately after surgery
was fairly well preserved until the time of bony union (Table 1). According to the point system of Saito, there
were 12 excellent results. According to the Cooney evaluation, there were 6 excellent, 5 good, and one fair
results.

There were no case of infection, tendon rupture, tendon irritation, nerve injury, or implant failure.

Case presentation

A 71-year-old female sustained a dorsally displaced fracture of the distal radius with comminution of the dor-
sal cortex (AO classification type C2.2) (Fig.2a). The distal end of the radius was stabilized with 4 locking
pins, and a floating piece of the dorsal cortex was fixed with one locking screw (Fig. 2b). Six months after sur-
gery, no redisplacement of the fracture was observed on the radiographs (Fig.2c). The wrist and forearm
range of motion was 75° on extension, 70° on flexion, 20° on radial deviation, 40° on ulnar deviation, 80° on prona-
tion, and 90° on supination. Grip strength was 64% of that of the contralateral side. The patient had no pain,
and under the point system of Saito she was rated excellent and under the Cooney evaluation the rating was
good.

Discussion

Since 1997, we have treated comminuted distal radius fractures by anatomical reduction and tight internal
fixation with a Symmetry® plate, and the clinical outcomes have generally been good. However, ulnar variance
increased postoperatively in some patients with AO-type C3 fractures'?. This is probably because the fixation
of highly comminuted distal fragments with a screw was not feasible, and often required additional K-wire fixa-
tion, which was also insecure. A 4-mm cancellous screw, which we felt was too large to fix comminuted distal
fragments, may be a disadvantage of this implant when applied to, e.g., AO—type C3 fractures. Another problem
related to our technique was the increase in volar tilt after surgery in several Colles—type fractures that were
fixed with a dorsal plate. Finsen and Aasheim® described that, when treated with a Forte® plate, volar angula-
tion of the distal radius developed postoperatively in Colles—type fractures in the presence of comminuted corti-
cal bone at the volar side of the distal radius. Because the Symmetry® and Forte® plate have no locking mecha-
nism in the distal screw hole and the articular surface of the distal radius is directed volarly, axial compression
force on the articular surface is likely to concentrate on the volar side. Therefore, screw fixation in the use of
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Therefore, we developed a new volar plate system that can carry the load directly with a pin or a screw
placed in the distal screw holes in order to fulfill the functional demands in the immediate postoperative period,
such as axial loading, bending, and distal fragment rotation. In a biomechanical study, we attempted to evaluate
the stability of 3 volarly placed plates (AO Distal Radius® plate, Symmetry® plate, and DRV Locking® plate)
in an extra—articular distal radius fracture model under axial loads'®. The DRV Locking® plate was the strong-
est of these 3 plate fixation systems tested'?’.

We used this plate (DRV Locking® plate) for treating distal radius fractures, and the preliminary clinical
result was satisfactory. Because this plate was sufficiently strong, there was no fractures that needed either
bone grafting or postoperative immobilization in this series. This plate enabled us to start an active range of
motion exercises of the wrist and the forearm in the immediate postoperative period without loss of reduction.
Moreover, recoveries of the wrist and forearm range of motions and grip strengths before 4 postoperative
months were more rapid than those in our previous studies®'?. However, the number of cases in this study
was small, and the average post op. follow-up period of 4.2 months was quite short. We should study in a

greater number of cases, and examine the clinical results over a longer follow—up period.
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Closed Non-bridging External Fixation for Distal Radius Fractures
—An Optimum Distal Pinning Method for Various Fractures—

Takashi Matsumura

Department of Orthopaedic Surgery, Saiseikai Utsunomiya Hospital

Hiroki Yoshida

Department of Orthopaedic Surgery, National Tochigi Hospital

Eiko Yamabe

Department of Orthopaedic Surgery, Saiseikai Central Hospital

The technique of closed non-bridging external fixation using two types of low—profile small fixators was applied to
25 unstable Colles’ fractures. One fixator was the Mini Fixator with distal pins inserted only at the radial aspect,
which was used for 16 fractures. The other fixator was the TechnoFIX with distal pins inserted from a wide range of
dorsal aspects, which was used for 9 fractures. Closed reduction was performed under a fluoroscope by finger—trap
traction, manual reduction, joy-stick manipulation and percutaneous reduction using a K-wire. Fragment—specific fixa-
tion by 1.6 or 2.0 mm self-tapping threaded distal pins were applied to 20 intra-articular fractures. The clinical results
were excellent in 22, and good in 3. The radiological results showed improvement in each X-ray parameter and main-
tenance over the entire follow—up period. Early functional recovery was obtained in almost all patients, who were able
to grasp and lift objects weighing 500 g without pain or effort within one weel after the operation. Fragment-specific
fixation is a newly introduced concept for non-bridging external fixation of unstable intra-articular distal radius frac-
tures that uses low-profile small fixators to rigidly stabilize each fragment percutaneously. TechnoFIX seems better
than Mini Fixator for fragment-specific fixation because distal pins can be inserted from any direction of the dorsal
aspect of the distal radius.

Key words : distal radius fracture (BEEEMHEEHT), external fixation (ISFREZE), intra-articular fracture (BIEiIETT), non-bridg-

ing type (RRYHETJSUEE)

Address for reprints : Takashi Matsumura, Department of Orthopaedic Surgery, Saiseikai Utsunomiya Hospital, 911-1 Takebayashi-

cho, Utsunomiya-shi, Tochigi 321-0974, Japan.
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Treatment of Intra-articular Fractures of the Distal Radius (AO-type C) Using
Compack External Fixator

Yasuhiro Yoshikawa, Takuji Iwamoto

Department of Orthopaedic Surgery, Odawara Municipal Hospital

Kozo Morita

Department of Orthopaedic Surgery, School of Medicine, Keio University

Shohei Iwabu

Department of Orthopaedic Surgery, Sano Welfare Hospital

AO type-C intra—articular fractures of the distal radius are difficult to treat. We report the results of the use of a
non-bridging type external fixator to treat such fractures and our procedure for fixation of comminuted fragments.
Fractures in 18 patients (6 men, 12 women, mean age 61 years, age range 23-85 years) were treated with a Compack
external fixator under fluoroscopic control combined with K—-wire pinning (6 cases) or filling with calcium-phosphate
bone cement (6 cases) following percutaneous or limited open reduction. Three patients were treated by additional
reduction under arthroscopic control, and the device was removed six weeks postoperatively. The same procedure was
used to treat type—C3 cases, and K-wires with a diameter of 1.2 or 1.5 mm in a dorso—volar direction and distal pins
of the fixator with a diameter of 2.0 mm in a radio—ulnar direction were used to fix comminuted intra-articular
fractures. The pins form a lattice plane in subchondral bone under the articular surface. All fractures healed without
measurable incongruity of the articular surface with a mean gap of 0.2 mm and mean step—off of 0.3 mm, and three X~
ray evaluation parameters (volar tilt, radial inclination, and ulnar variance) showed mild postoperative loss of
reduction. At the follow—up examination 4 to 18 months (mean 9.7 months) after surgery, the results according to the
Saito rating system were excellent in 12 patients, good in 5 patients, and fair in one patient. Mean range of motion was
52.2° of flexion, 58.7° of extension, 78.5° of pronation, and 72.9° of supination. Postoperative complications consisted
pin irritation in one patient and complex regional pain syndrome in another patient. Non-bridging type external fixa-
tion of the distal end of the radius has advantages in terms of early wrist exercise and functional recovery, and
recently it has been used to treat intra—articular fractures with additional K-wires or bone grafting. The Compack

Key words : distal radius (5&E#004), intra-articular fracture (BHETPIE#T), AO-type C (AO %348 C ), external fixation (&l
SLEE), non-bridging type (FEZLAERL)

Address for reprints : Yasuhiro Yoshikawa, Department of Orthopaedic Surgery, Odawara Municipal Hospital, 46 Kuno, Odawara—shi,
Kanagawa 250-8558, Japan.
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external fixator we used in this study has two kinds of pins with a diameter of 1.8 mm and 2.0 mm for the distal frag-

ment fixation, and they can easily be used to fix small fragments. Our lattice plane fixation procedure with the pins of

the fixator and K—wires allows us to precisely fix and stabilize comminuted intra—articular fragments and prevent loss

of reduction postoperatively. The indications for the use of this external fixator to treat intra—articular fractures with

more severe comminution and in patients with advanced osteoporosis have yet to be defined.
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The Clinical Study of Ulnar Styloid Fracture Associated with a Distal Radius Fracture

Manabu Kushida

Department of Orthopaedic Surgery, Kitakyushu City Yahata Hospital

Thirty-four wrists with ulnar styloid fracture associated with distal radius fracture were evaluated clinically and
radiologiocally. Ulnar styloid fractures were classified as proximal fracture, base fracture, middle fracture and tip
fracture. Union of ulnar styloid fracture was achieved in seven out of 34 wrists (20%).

Ulnar wrist pain appeared in one out of seven patient (14%) in the union group, and six of twenty-seven patients
in the nonunion group (22%). There was no difference satistically between the union and nonunion group as far as

clinical results are concerned.

The average ulnar variance of patients with ulnar wrist pain was 4.1 mm, while the average ulnar variance of

patients without ulnar wrist pain was +2.0 mm (p<0.05).

We conclude that the nonunion of ulnar styloid fracture associated with a distal radius fracture has very little influ-
ences to clinical results. Malunited fracture of distal radius or instability of distal radio-ulnar joint may be the cause of

ulnar wrist pain.
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Key words : ulnar styloid fracture (R ZIRISGLEHT), distal radius fracture (BEELLIHET)
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Prevention of EPL Tendon Rupture Secondary to Fracture of the Distal End of the Radius

Masahiko Shirota, Yasuhiro Seki, Shunsei Shinada
Midori Kutome

Department of Orthopaedic Surgery, Saitama Red Cross Hospital

Signs indicating risk of extensor pollicis longus (EPL) tendon rupture are as follows : slight osseous irregularity of
the Lister tubercle on oblique radiograph ; localized swelling of the distal area of the second and third compartment ;
tenderness near the Lister tubercle ; pain radiating from the dorsal side of the wrist to the forearm during active
thumb movements ; and crepitation and snapping during active thumb movements. Based on these signs (EPL at-
risk signs), we have developed a method to prevent EPL tendon rupture secondary to fracture of the distal end of the
radius.

Among 33 patients having fracture of the distal end of the radius with minimal displacement, which is often associ-
ated with EPL tendon rupture, one or more risk signs were seen in 20 patients. In these patients, MRI revealed
hematoma and synovial fluid around the EPL tendon within the third compartment as well as irregularities and signal
changes on the tendon cross-section. Hence, MRI findings were useful as auxiliary data.

While many risk signs disappeared over time, some either persisted or exacerbated, and as a result, surgery was
performed in seven patients. Osseous irregularities of the Lister tubercle and at the bottom of the third compartment
were seen in all patients, edematous color changes of the tendon in three patients, and incomplete tendon damage in
three patients.

In order to address the risk factors, procedures such as severing the extensor retinaculum in the third compart-
ment, correcting osseous and tendinous irregularities and reconstructing the gliding floor at the bottom of the third
compartment utilizing the fourth extensor retinaculum were performed. While none of the patients had incomplete ten-
don damage of more than 50%, we believe that in such cases, patch grafting utilizing a section of the ECR tendon,
which can be harvested within the same surgical field, is useful.

In all patients, risk signs quickly disappeared postoperatively, and secondary EPL tendon rupture has not occurred.

Secondary EPL tendon rupture after distal radial fracture is not an unavoidable condition. Prevention is better than
reconstructive surgery.

I X [ A 2B A3 7= 41, Lister fEffiIc#E L TR %Z
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AV 6 Lister fEEi L X NVIC T CBITESEE T LT3, 2BREEMmEICNT 2 ZEHEEILE
%, 13 & A ERED G OERERIEEINEL 5. & Wh DT, BEMOBRES LRI EEL TV
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Key words : nondisplaced distal radial fracture (#2470 7 WEEESEMHEIT), impending rupture (F4MWi%), extensor pollicis lon-
gus tendon (RRHEMAFMEE), prevention (FBHER), magnetic resonance imaging (MRI) (RESILIEHER)
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Complications after Surgical Treatment of the Distal Radius Fracture

Hiroshi Tada

Department of Orthopaedic Surgery, Hakodate Central General Hospital

Complications of surgery for fractures of the distal radius were reviewed. Ninety-seven wrists in 93 patients who
received various surgery were entered into this study. Their age at the time of the surgery ranged from 17 to 86 years
(average, 53.9 years). According to AO classification, 20 wrists were classified as A2, 15 wrists as A3, seven wrists as
B3, 19 wrist as C1, 21 wrists as C2, and 15 wrists as C3. Percutaneous pinning including intrafocal pinning was per-
formed in 54 wrists. Open reduction and internal fixation using a plate, Kirschiner wires or an external fixator with or
without bone grafting including artificial bone insertion was done in 43 wrists. More than two months after the sur-
gery the patients were evaluated as for complications of the surgery. There were thirty-eight wrist (39.2%) with
some complications, including nerve injuries (9.3%), finger stiffness (18.6%), shoulder stiffness (7.2%), and mild
infection around the K-wire (1%). Statistically, finger and shoulder stiffness were significantly increased in the
patients older than 60 years or severe types of the fractures (A3 and C3). The factors whether the surgical method
was open or closed, nor the use of the external fixator did not significantly correlate the frequency of the
complications. Although two—thirds of the complications had relieved in one year, early care should be taken especially

549-551, 2004

of the treatment for elderly patients.
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Slightly Invasive Corrective Osteotomy under a Fluoroscope Using a Non-bridging
External Fixator for Distal Radius Early Malunited Fractures

Takashi Matsumura

Department of Orthopaedic Surgery, Saiseikai Utsunomiya Hospital

A new technique of slightly invasive corrective osteotomy using small non-bridging external fixators was applied to
four early malunited fractures of the distal radius. The patients were two men and two women and the mean age at
the time of surgery was 33 years (range : 17~61). The mean period from injury to surgery was 39 days (range : 28~
52). The technique consists of three processes. The first one is osteotomy of the healing fracture using a chisel from
a small incision under a fluoroscope, the second is non—bridging external fixation and correction of the fracture by joy—
stick manipulation, and the last is a beta—TCP graft to the dead space from the small incision. Extra—articular osteot-
omy was performed for three fractures and intra-articular osteotomy for one. The mean follow-up period was 6.8
months (range : 5~9) and clinical results were all excellent. The radiological results showed proper correction of the
dorsal tilt for two fractures, radial translation for one and articular step—off for one. Corrective osteotomy and non-
bridging external fixation in the early stage of fracture healing has the following advantages : osteotomy is performed
at the original fracture site where new bone formation is activated, there is easier correction without tight contracture
around the fracture site, there is no need for auto—bone graft, and there is early functional recovery. The indications
for surgery should be based on radiographically observed deformity one to two months after injury. The criteria for
the degree of deformity are dorsal tilt more than 10~20°, ulnar variance more than 3~4 mm, articular step—off more
than 1~2 mm and incongruence of the DRUJ. However, fracture types and the patient’s age, activity level and occupa-
tion should be considered in each case.

i
BEEUIREITEGEICN T 5 BIEEY b,

HEB L UFHE
2002 £F 12 A IcAM® 2 4 PlICHEfT L7z, Bk 2

il

Fernandez {RICEEU 7 ERBEBAMME 7L — FEEDI—
B Th 2. RENRBERICIEMIBEEL, T T8
BWELE LD TONIIREFEEIZ S IZPAARET, [
BROBETOBM O PBEL 5, FEEHIX, FEE L
[% 7 /|MZEE non-bridging BIFMEIEIZ & 0, BFEIE
BRI TR R L 228t b T (DUT, &)
BPERLI-OTHRET S,

W, ZotE2 B, FEHEFEE 33 % (17~61 %) TH-
7o, ZEROBIRENT AO DT A32: 34, C3.1:
14T, GBI EETCH /. ZEILTF
MEcoMElIFFEY 39 H (28~52 H) THo7. F
kix 3 >oBEL SR D, X BREGT/IEYEY
D, non-bridging BISVEE, ATEBHETH S, B4
&% 12 i3, SE6) 1, 2 Tl Mini Fixator (EBI, NJ, USA),
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ing type (BEETIEZENEHEY), corrective osteotomy (REIEEHIY)
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