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

Objectives

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

Qualification and Application
2. Any person {s) eligible to become an Honorary Member shall satisfy the following require-
ments :

1) Be aged over 65 years old.

2) Is a member of a society for surgery of the hand of his or her country.

3) Has been an invited guest lecturer at the Annual Meeting of the Japanese Society
for Surgery of the Hand more than one time, or has made a significant contribution
to relations between the hand surgeons of our society and those in his or her coun-
try.

3. The admission of the Honorary Member (s) shall be evaluated by the Board of Directors
and then be approved by the council and reported at the General Assembly.

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

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

Notice of Admission
6. The Board of Directors shall publish the names of the honorary member with his or her per-
mission.

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



Bylaws of Corresponding Membership
Japanese Society for Surgery of the Hand

Objectives

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

Qualification and Application

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

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

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

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

3. The International Committee of the Japanese Society for Surgery of the Hand will consider
the proposed candidates for Corresponding Membership as recommended by councilors or
honorary members of the Society and will report to the Board of Directors.

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

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

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

Duties of Corresponding Member
6. The corresponding Member shall have the following duties ;
1) To help contribute to the development of the Japanese Society for Surgery of the
Hand by attending meetings held by the Society or by submitting articles and/or
news letters for possible publication in the Society’s journal or in other publications
of the Society at least once every five years;
2) To promptly notify the secretariat of the Society of any changes in the name,
addresses, and other relevant data affecting their membership;

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



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

Appendix ;
1) Modification of this Bylaw shall be undertaken by The Board of Directors.
2) This Bylaw shall come into force on May 13th, 1999.
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Results of Treatment of the Distal Forearm Fracture in Children

Yuuichi Kashiwazaki, Masatoshi Katsuki, Satoru Nakamura
Takeo Matsuno

Department of Orthopedic Surgery, Asahikawa Medical College

Hiroshi Tada

Department of Orthopaedic Surgery, Hakodate Central General Hospital

Twenty—four children with the distal forearm fracture that needed reduction were reviewed.
Thirteen patients were treated by closed reduction and splint immobilization, seven by closed reduc-
tion and percutaneous K-wire fixation, three by open reduction and K—wire fixation and one by plate
fixation.

Follow—up period is two years and six months on average.

Twenty—three patients had no pain and only one had slight pain with strenuous motion. No severe
limitation of the range of wrist and forearm motion was observed on all patients.

Radiographically, radial inclination and volar tilt were less than 10° compared with the opposite
wrists in all patients.

However, there was over—growth of the radius in seven patients and growth arrest in three.

Re—displacement was occured in six patients who were treated conservatively. We concluded that
inadequate reduction and/or positioning of external fixation caused these displacement.
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Percutaneous Pinning for Distal Radius Fractures
—CClinical Study of Minimum 3-Year Follow-up—

Yasuhiko Nishio, Michio Minami, Sadatoshi Kato
Hokkaido Orthopaedic Memorial Hospital

Akio Minami

Department of Orthopaedic Surgery, Hokkaido University School of Medicine

We observed the clinical results of the classical percutaneous cross—pinning for distal radius frac-
tures in a follow—up study of 28 cases over a period of three years to six years. The average of the
age patients at the treatment was 47 years— (range, 7-90 years). Twenty—two patients had extra—
articular fractures, and six had intra—articular fractures. We used the radiographic parameters con-
sisting of dorsal tilt, radial angle and radial shortening to investigate the correlation to clinical results.
The results evaluated by Saito’s scoring system were : excellent in 71% of cases, good in 25%, fair in
4%. The comparative study of pre—operation and follow—up radiograms showed the correction of radi-
al shortening to be poor. Moreover, radial shortening over 3 mm showed statistically significant poor
in clinical results.

Osteoarthrotic changes were observed in ten cases; five had irregularities of the radiocarpal joint,
three had deformities of the distal radioulnar joint and two had carpal erosion due to ulnar abutment
syndrome. However, these radiographic osteoarthrotic changes were not correlated with the objective
symptoms. In conclusion, clinical results following the classical cross—pinning were acceptable
although the treatment could not provide anatomical reduction for intra—articular fractures and main-
tain reduction of the radial shortening for extra—articular fractures.
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Intramedullary Fixation for the Distal Radius Fracture

Mitsuru Nagoshi, Hiroyuki Hashizume, Yuji Saeki
Hideki Tanaka, Hajime Inoue

Department of Orthopaedic Surgery, Okayama University Medical School

Since 1996, we have been treated distal radius fractures with intramedullary fixation using a special
device (NODE anchoring system). We examined radiographic and clinical results and reported the
usefulness of this method in especially cases over 60 years old with osteoporotic bone.

Thirty—five patients were operated on. Eight patients were males and 27 were female. The
patients’ age averaged 68.7 years (range; 61 to 88 years). The fracture patterns were grouped
according to Saito’s classification. For extra—articular fractures, there were 22 cases of simple Colles
type fracture and 2 cases of simple Smith. For intra—articular fractures, there were 6 cases of undis-
placed type fractures, 3 cases of ulnar split type, and 2 cases of ulnodorsal split type. Twenty—seven
(77%) cases had dorsal comminuted fragments. In three cases, we added Herbert bone screws for fixa-
tion between splitted distal fragments, and intra—focal pinning for reduction of severe displaced frag-
ments.

Radiographic evaluation : The palmar tilting angle at the time of follow—up averaged 3.6 degrees and
the ulnar tilting angle averaged 21.6 degrees. The radial shortening averaged —1.3mm. Clinical
results according to Saito’s evaluation system were excellent in 15 cases, good in 9, fair in 5, and poor
in 1.

We consider this method useful for distal radius fractures with osteoporotic bone and we can expand
the indication of this method by combining Herbert bone screw system and intra—focal pinning.
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Plate Fixation for Unstable Distal Radial Fractures in Middle Aged Females

Yoshiro Kiyoshige

Department of Orthopaedic Surgery, Saiseikal Yamagata Hospital

Objective : The purpose of the study was to evaluate the feasibility of open reduction and internal
fixation with plate and screws for unstable distal radial fractures in middle aged females in both pre-
venting loss of reduction as well as functional outcome.

Patients and Methods : Nine females aged 55-72 years with osteoporosis were treated with this
technique. Except for an external dorsal splint for 2 weeks, no other external fixation was used.
Radiographical assesment and clinical evaluation of hand and wrist function were performed periodical-
ly up to 6 months after operation.

Results : Early mobilization from 2 weeks after operation reduced postoperative stiffness and
increased functional outcome. However, loss of reduction occurred in fractures fixed with only plate
and screws due to screw loosening, while the reduction was maintained in fractures augmented with
hydroxyapatite or intra—focal pins.

Conclusions : The results suggest that shorter immobilization time permitted earlier return of hand
function while simple plate and screw fixation could not fully maintained postoperative reduction. An
additional augmentation, such as an implantation of hydroxyapatite or intra—focal pinning, are required
for preventing loss of reduction in the fractures assosiated with osteoporosis.
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Open Reduction and Internal Fixation vs. External Fixation for
Intraarticular Fracture of the Distal Radius

Yukio Abe, Takashi Ito, Akira Ofuji

Department of Orthopedic Surgery, Ehime Rosai Hospital

There has been less consensus regarding the treatment of unstable distal radius fractures. Most
orthopedists would agree that a volarly displaced fracture is usually best treated with volar plate fixa-
tion. For several years, the standard surgical procedure for dorsally displaced unstable distal radius
fractures has been external fixation. Recently, dorsal plate fixation is reported to be a feasible proce-
dure for these fractures. Rigidity of the fixation and functional recovery were analyzed in these three
types of surgical procedures [open reduction and internal fixation (ORIF) with volar plate, dorsal
plate and external fixation).

We investigated 34 distal radial fractures in 34 patients. There were 21 women and 13 men. The
patients ranged in age from 16 to 86 years (average 57 years) at the time of injury. Classification of
the fractures was based on the AO system. Four of the fractures were type B3 (B3-2;2 B3-3:2),6
were type C1 (C1-1;6), 1 was type C2 (C2-3), and 23 were type C3 (C3-1; 15, C3-2; 5, C3-3: 3).
ORIF was performed 22 cases (dorsal plate ; 9, volar plate ; 12, bilateral plate ; 1), and 12 cases were
treated with external fixation (static type ; & dynamic type ; 4). Twelve patients were treated using
wrist arthroscopy and 12 patients combined bone graft.

The average of loss of correction was similar in the three groups. In the cases where the peripheral
fragment displaced, the peripheral screw was too short with dorsal plate fixation, no additional pinning
was performed with external fixation, and bone graft was not performed in elderly patient. Functional
recovery in the group treated with ORIF was earlier than the group treated with external fixation.
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Treatment of Distal Radius Fractures Using the External Fixator
and Change of Bone Mineral Density

Tsutomu Takizawa, Shaw Akizuki, Yukihiro Yasukawa
Hirokazu Kobayashi

Department of Orthopaedic Surgery, Nagano Matsushiro General Hospital

Twenty three patients with unstable fracture of the distal radius were treated by the static external
fixation. Patients were evaluated by Saitoh's point system and X-rays films an average of 15.8 months
after injury. Twelve patients (522%) were graded as excellent and 11 patients (47.8%) were graded
as good. A slight stiffness of fingers was found in 87% of patients. The mean of the radial length was
8.3 mm, and the mean of the ulnar variance was 14 mm just after operation. But the follow—up values

were 7.7 mm and 2.0 mm, respectively.

Twelve patients were evaluated using dual energy X-ray absorptiometry after surgery. Six months
after operation, the bone mineral density (BMD) of the 1/3 of the distal radius and the center of the
third metacarpus in the fracture side decreased about 20% compared with the BMD of the contra—lat-
eral side. But the BMD of the distal end of radius increased compared with that of the contra—lateral

side.
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Tablel Changes in X—ray parameters

Pre-operative Post—operative Follow—up Contra—lateral
Volar tilt (*) —179+165 57+85 5577 100 =48
Radial inclination (*) 139+ 136 21.3+53 214 +44 249+ 35
Radial length (mm) 39+54 83+30 77+30 104 £ 20
Ulnar variance (mm) 35+31 14+20 20+£23 09+16
Mean £ 15D
%
% 105]
100 82.7£12.7 81.5£14.0
957 83.2+8.7 87.2+5.4 1007
901 957
] 80.3%9.4 83.0+7.0
8571 QOJ
801 85
757 807
707 757
65 3m 6m ly 70 3m 6m 1y

Fig. 1 Changes of bone mineral density in 1/3
of distal radius.
The bone mineral density in the fracture
side decreased.
Values are mean % 1 standard deviation.
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Fig. 2 Changes of bone mineral density in cen-
ter of third metacarpus.
The bone mineral density in the fracture
side decreased.
Values are mean % 1 standard deviation.
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Fig. 3 Changes of bone mineral density in radi-
al side of distal end.
The bone mineral density in the fracture
side increased.
Values are mean % 1 standard deviation.
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side of distal end.
The bone mineral density in the fracture
side increased.
Values are mean % 1 standard deviation.
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Treatment for Fracture of the Distal End of Radius

—Using a Disposable External Fixator—

Masahiro Tobe, Yasushi Yanagihara, Souichi Uta

Kazuo Kaneko, Yukio Inoue

Department of Orthopaedic Surgery, Juntendo Izunagaoka Hospital

Introduction

Treatment using an external skeletal fixator has become prevalent recently for unstable fracture of the distal
end of radius that resists treatment by cast fixation. However, the use of conventional external skeletal fixators
is restricted for economic reasons. We treated unstable fracture of the distal end of radius using Poing fix,
which is a static type disposable external skeletal fixator, and obtained good results comparable to those using
other fixators.

Subjects and Methods

Indications of external skeletal fixation in our department concerning Colles’ fracture are unstable fracture
that meets the definition of Cooney et al”, comminuted Smith fracture, bilateral fracture, double fracture of the
same limbs including fracture of distal end of radius, and open fracture.

Surgery is carried out under axillary conduction anesthesia or general anesthesia by traction using a finger
trap and reduction under X—ray monitoring. Using Poing fix external skeletal fixators (Fixano, France), 2 pins
planted in the proximal part of the second metacarpal bone and 2 pins planted in the distal third of the radius
are fixed with a frame. If there are bone fragments irreduced by closed manipulation, percutaneous trans-
medullary reduction developed by Sasaki et al® and open reduction with a small incision are also performed.
After surgery, compression fixation is made using a large amount of cotton bandage and elastic bandage
around the fracture site to prevent swelling. The fixator is removed ideally 5-6 weeks after surgery, but its
application is continued longer if bone union is judged to be insufficient.

Of the 83 cases of fracture of the distal end of radius treated with the Poing fix external skeletal fixator since
July, 1994, 60 cases of unstable fracture that could be followed up for 4 months or longer were evaluated.

The patient consisted of 28 males and 32 females aged 17-78 years (mean 52.6 years). The follow—up period
was 4 months to 48 months (mean 12 months). The cause of the injury was tripping in 44 cases, falling from a
height in 11 cases, and a traffic accident in 5 cases.

The fracture type based on Saito’s classification® was palmar displacement type extra—articular Smith frac-
ture in 2 (3.3%), intra—articular comminuted Colles’ fracture in 14 (23.3 %), comminuted Smith fracture in 2
(3.3%), and dorsal Barton + chauffeur fracture in 2 (3.3%).

Surgery was external skeletal fixation alone in 37 cases, external skeletal fixation with additional fixation

using a K—wire in 20 (including percutaneous transmedullary reduction), and external skeletal fixation with

Key words : Poing fix external fixation (K7 ¥ 74 v & ABIHEELE), distal radius fracture (BEFEMEBEH), unstable
fracture (AEEREY), surgical treatment (EMHIWEED)

Address for reprints: Masahiro Tobe, MD, Department of Orthopaedic Surgery, Juntendo Izunagaoka Hospital, 1192
Nagaoka, Izunagaoka—cho, Tagata—gun, Sizuoka 410—2295, Japan.
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Table 1 The clinical result by Saito’s point system
No. of patiant  Excellent (%)  Good (%)  Fair (%)

Extra-articular fracture 40 34 (81%) 7 (14%) 1 (25%)
Intra—articukar fracture 20 12 (14 %) 4 (13%) 2 (10.0%)
total 60 46 (95%) 11 10%) 3 (50%)

Table 2 Fracture parameters at each point of treatment

Pre reduction Just after EF After union
Volar tilt () —126+196 33+57 3072
Radial tilt (°) 157 £105 220+35 212+ 40
Variance (mm) 32+44 00+18 13£19
mean + SD

open reduction including bone grafting in 3. The period of external sleletal fixation was 5-8 weeks (mean 5.8
weeks).

The therapeutic results were evaluated according to X-ray measurement of the volar tilt, radial tilt, and
ulnar variant at the injury, immediately after application of external skeletal fixation, and at final examination,

and the outcome was assessed by Saito’s point system®.
Results

The overall results were excellent in 34 cases, good in 7 cases, and fair in 1 case of extra—articular fracture
and excellent in 12 cases, good in 4 cases, and fair in 2 cases of intra—articular fracture (Table 1). As complica-
tions, pin loosening was observed in 1, and radial nerve irritation was observed in 1.

According to X—ray measurements, a relatively good reduced position was observed, and the reduced posi-
tion was maintained adequately (Table 2), but the ulnar variant was slightly increased at the final examination
compared with immediately after application of external skeletal fixation.

Postoperative re—displacement, which was defined as a decrease in the volar tilt of 10° or more and an

increase in the ulnar variant of 5 mm or more, was observed in 7 cases.
Case presentation (Fig. 1)

A 62-year—old female who suffered injury due to a traffic accident. Since X-ray films and tomograms
showed die punch fragments, and step off of the articular surface persisted even after external skeletal fixation,
percutaneus transmedullary reduction and fixation were supplemented. After 1 year, a slight bone defect on

the articular surface and arthropathic changes in DRUJ were noted, but the result was excellent.
Discussion

The Poing fix external skeletal fixator has a total length of 195 mm and a total weight of only 58 g. Titanium
self—drilling pins 3 mm in external diameter are inserted in the second metacarpal bone and the distal part
radius, and the second metacarpal bone and the distal part of radius, and the pins are immobilized with an alu-
minum ball joint with a motion range of 20° and a carbon rod.

External skeletal fixators for the wrist are divided into static and dynamic types, and various models are
available. The clinical results have been reported by many investigators not to differ greatly among various

) 4)

models” ®. However, in clinical use of conventional external skeletal fixators, the parts other than the pins are
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B D

Fig. 1 A : Before operation, B: Tomograms, C: Step of the articular surface persisted even after external fixa-
tion, percutaneus transmedullary reduction and pinning were supplemented, D: One year after opera-
tion, VT 5°, RI 20°, UV 1 mm.

not covered by the medical insurance plan, and the use of these fixators Is restricted for economic considera-
tion.

In the Poing fix external skeletal fixator, however, all parts are disposable, and the cost of the pins (¥40,000
of a pin) includes that of major parts, making this instrument quite accessible compared with other static type
external skeletal fixators from the economic viewpoint (Table 3).

Yanagihara et al” of our department reported at the 40th conference of this association that the fixation
strength ranges in the order of Orthofix, Poing fix, Ace Colles’ Fixator, and resin on the basis of the results of a
4-point bending test and a twisting test using an HIPROX resin bone model, so that Poing fix is considered to
have sufficient strength. In comparison with other models, Poing fix external skeletal fixator is light, compact,
readily applied, and, therefore, useful.

We initially removed external fixator after 5 weeks, but shortening or dorsal displacement of radius was often
observed after removal of the fixators particularly in elderly patients with osteoporosis. Presently, therefore,
we continue external fixation until some bone union has been obtained under X-ray control. However, many
elderly patients who have undergone external fixation for 6 weeks or longer have exhibited persistent postoper-

ative contracture of wrist, resulting in poor short—term results. Recently, therefore, we do not consider exter-
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Table 3 The cost of external fixator

Poing fix Orthofix Penig Ace Colles’” Fixator
Body — 235,000 ¥274,000
A pin ¥40,000 ¥50,000 ¥20,000
Total ¥160,000 ¥435,000 ¥354,000

nal fixation to be the first choice for unstable fracture of distal end of radius in elderly patients.

Also, the results were slightly better in patients who underwent additional procedures such as percutaneous
transmedullary reduction and open reduction than in those who underwent external fixation alone in this study,
although simple comparison is impossible because of differences in the type of fracture of the two groups.

However, anatomical reduction with minimum insult may be important for improving the therapeutic results.
Summary

1. Unstable fracture of the distal end of radius was treated by external skeletal fixation using Poing fix. The
results were excellent or good in 95% of the 60 cases, being comparable to the results of treatment using
other fixations.

2. Poing fix is considered to be extremly useful in consideration of the ease of application, fixation strength,

price, weight, and size.
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Arthroscopically Assisted Reduction of Intraarticular Fractures of the Distal Radius

Takuro Wada, Hideki Tsuji, Kohei Kanaya
Mitsuhiro Aoki, Seiichi Ishii

Department of Orthopaedic Surgery, Sapporo Medical University

Seventeen patients with intraarticular fractures of the distal radius with a step of more than 2 mm
in the joint surface after attempted closed reduction were treated by reduction under arthroscopic con-
trol followed by external fixator and/or percutaneous fixation with or without bone grafting. They
included 4 men and 13 women. An average age of the patients was 54 years (range, 23-76). All but
one of the fractures healed without measurable incongruity of the joint surface. At follow—up 12 to 52
months after surgery, 10 patients had excellent results, 6 patients good results, and one patient fair
results according to Saito’s wrist score. The patient with fair results had chronic pain due to residual
dorsal angulation and shortening of the radius.
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Arthoroscopic Assisted Reduction of Intraarticular Fracture of the Distal Radius

Kazuteru Doi, Noriyuki Kuwata, Ken Otsuka
Keiichi Muramatsu

Department of Orthopaedic Surgery, Ogori Daiichi General Hospital

Yukio Abe

Department of Orthopaedic Surgery, Ehime Rosal Hospital

Thirty—four fractures were treated with arthroscopic—guided reduction using the two dorsal and
one volar arthroscopic portals. The fractures were pinned and external fixation was used with or
without autogenous bone graft. Intra—operative fluoroscopy was not used. Forty—eight fractures
were treated with conventional open reduction and internal fixation with plate and screws or pinning,
with or without external fixation. The average follow—up was 31 months post—operatively.

The over—all outcome scores assessed by Gartland and Werley, and Green and Cooney demonstrat-
ed better outcomes of the arthroscopic group. Range of flexion—extension and radial-ulnar deviation
of the wrist, and grip strength were significantly improved as compared to the control group (p<
0.05).

A strong and significant correlation was seen between the maximum step and gap displacement and
evidence of osteoarthrosis of the radiocarpal joint.

We recommended the arthroscopic—guided reduction and internal fixation for intra—articular frac-
ture of the distal radius displaced more than 1 millimeter on the plain radiographs, not only for young
adults, but all patients less than 70 years old.
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A Study on the Second Arthroscopic Findings of Operated Distal Radius Fractures

Masaaki Kawano, Kiyoshi Nagaoka, Masaru Fujita
Hiroshi Imai, Mitsutoshi Fukumoto

Department of Orthopaedics, Kousei General Hospital

We assessed the second arthroscopic findings of 35 distal radius fractures treated operatively, com-
paring them with the first arthroscopic findings of the same fractures. We found 3 significant changes
in the second arthroscopy: 1) Increased synovial hypertrophy was noted at the radial styloid in 17
cases. 2) Formation of radiocarpal septum from the scapholunate ligament to the midradial ridge was
observed in 15 cases. 3) Degenerative changes were progressing in the ulno—carpal region in 9 cases.

We assessed how these arthroscopic findings correlate with X—ray factors and clinical examinations
at the time of the second arthroscopy. As for X—ray factors, we used radial inclination, volar tilt and
ulnar variance for assessment. As for clinical examinations, we used the total functional assessment
score by Saito and range of motion of the wrist joint.

Analysis of the X-ray factors revealed that progressive degenerative changes at the ulno—carpal
region were noted more significantly in the cases showing ulna plus variance more than 3 mm. This
result may suggest that the ulna plus variance has a risk of ulno—carpal abutment syndrome at the
time of distal radius fracture, even though there may be no change in the alignment. The other two X~
ray factors did not correlate the with arthroscopic findings.

On analysis of the clinical examination results, the case with the arthroscopical radiocarpal septum
had significantly more restricted range of motion of the wrist joint, compared with those without radio-
carpal septum. Excision of the radiocarpal septum improved the range of motion of the wrist. Clinical
scores by Saito did not correlate with any arthroscopic findings.

" EORBIZSERLIBERD W,
I THEIFK A, BERMREIFTRIFHEOSE
BEEMGEINEIEET A ICH, RRICHER HR L BEHEMR L 2 B L, FOERIIDEKRE

it

SNTZT IA AV P AFHERRCEEE LET L L7z, 8620 p BHEURO XHRE B L UH
B}, TTIHROBECHLLIATH A, ETH, RFTRE &I HBEL T A PRI A HRET 5.

AEFOWBBICTFHERFEZFAL - HEIHA S
YRI L L, BEEMBENOMEBHERNL

Key words: wrist joint (FFRIHT), distal radius fracture (#EEMME), arthroscopy (MHi$%), radiocarpal septum
(T FARMMEE), ulno—carpal abutment syndrome (RE2ZE & LIFEEE)

Address for reprints: Masaaki Kawano, Department of Orthopaedics, Kousei General Hospital, 3-3-28 Minami-cho,
Mihara—shi, Hiroshima 723-8686, Japan.
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Long Term Results of the Corrective Osteotomy for
Malunited Fractures of the Distal End of the Radius

Chika Yoshioka, Akio Minami, Hiroyuki Kato
Naoki Suenaga, Norimasa Iwasaki

Department of Orthopaedic Surgery, Hokkaido University School of Medicine

Clinical and radiographical results in seventeen patients who had had a corrective osteotomy and
iliac bone graft for malunited fracture of the distal end of the radius were evaluated retrospectively.
The average follow—up period was 6.3 years. Range of motion of the wrist and grip strength improved
postoperatively in all patients except one. The functional results evaluated by Mayo clinical scoring
system were rated as excellent in four patients, good in six, fair in four, poor in two. In the radio-
graphic parameters, palmar tilt was the most important factor which influenced final clinical results.
Our results suggest that correction of the palmar tilt is essential for the treatment of the malunited

fracture of the distal end of the radius.
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Key words : distal end of radius (&), malunion (ZWEIEH), corrective osteotomy (BEIEEYIh #F)
Address for Reprints : Chika Yoshioka, Department of Orthopaedic Surgery, Hokkaido University School of Medicine, Kita
15, Nishi 7, Kita—ku, Sapporo—shi, Hokkaido 060~8638, Japan.
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Occult Fracture of Carpal Scaphoid
— Usefulness of MR Imaging in Diagnosis—

Makoto Kondo

Department of Orthopaedic Surgery, Shin Nittetsu Muroran General Hospital

Akio Minami, Hiroyuki Kato, Naoki Suenaga
Department of Orthopaedic Surgery, Hokkaido University School of Medicine

The purpose of this study is to evaluate the usefulness of MR imaging in revealing occult fractures
in patients with clinically suspected scaphoid fractures who have normal findings on initial plain radio-
graphs. Ten patients underwent MR imaging within 14 days after wrist injury. All had physical find-
ings suggestive of scaphoid fracture but initial plain radiographs were normal. Coronal and sagittal T1—
weighted spin—echo, and coronal and sagittal T2-weighted turbo spin—echo sequences were used in
diagnosis. T1-weighted images showed a fracture as an area of decreased signal intensity. MR imag-
ing revealed 8 occult scaphoid fractures in 10 patients. On MR images, 2 patients had no evidence of
fracture. Follow—up radiographs obtained every 2 weeks were available in all patients who had occult
fracture revealed by MR imaging. One of the 8 occult fractures showed clear fracture line, and the
others showed evidence of sign of healing.

MR imaging is useful to reveal occult scaphoid fractures when findings of radiographs are normal
and may enable early diagnosis and treatment.

FELBFAREOREEEGNSALERL 20T,

FHIZR L TOMRIDOAH B = &0 B EE 2 M
HAEX e CIIEHRHPHBEEY, £ & L Tmagnetic AHET 5.

resonance imaging (MRI) % &R ETEIT LS

i L ®»

Brahsd, WbwARHEEEH (occult fracture) #l MRS LUk
DEEIE, BEGRENCAREEBEN L LS FREBBOMETURIKEED L, XREBLHS
CABTHEAREICOVTORERSBC, 41, SREFERO R, FROETRERCEERHL

Key words: MRI (e ILUET(E), occult fracture (ASEMEEYT), carpal scaphoid (FEAHRE)
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Longitudinal Computed Tomography for the Scaphoid Fracture

Kazuhiko Matsushita, Moroe Beppu, Shouji Ishii
Takehiro Suzuki, Haruhito Aoki

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

The purpose of this study was to examine diagnostic value of longitudinal computed tomography
(CT) for scaphoid fracture.

Eighteen patients with a scaphoid fracture were used. These scaphoid fractures were classified by
Herbert classification as follows. A,: 1 patient, B,: 3 patients, C: 5 patients, D, : 8 patients and D,: 1
patient. Longitudinal CT was taken by the method of Bain et al. Eleven Patients were treated without
Herbert screw (HS)and 7 were with HS(HS + bone graft : 4 patients, HS only : 3 patients). Dorsal
intercalated segment instability (DISI) was recognized in 11 patients. Morphology of scaphoid was eval-
uated by humpback deformity index (HIDI).

HDI in DISI(+) group was bigger than that in DISI(—) group statistically. Cystic change at fracture
site was recognized in 5 patients by plain radiograph. There was dorsal bone defect(dorsal open: 4
patients, volar open: 1 patient)at fracture site by longitudinal CT. Therefore, cystic change at fracture
site means bone defect. Sagittal view of longitudinal CT showed morphology of scaphoid clearly even
with HS. Failure of bone union was seen in 3 patients out of 4 patients with bone graft and HS. Main
causes were as follows. (1)small grafted bone, (2)small proximal fragment, (3)inappropriate screw
location.

Thus, longitudinal CT is helpful for the diagnosis and management of scaphoid fractures and non—
union before and after HS.

# WERELVHE
ARFOBRBIIERET, EROFETIEAREEH HAEBIRIR L AHRE B 18 B AHRE RECT
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Key words : scaphoid (fF4A#), fracture (B37), longitudinal computed tomography (E#iCT), Dorsal intercalated seg-
ment instability : DISI GEALFARYIEH RIER FARA L EAE), humpback deformity (B{IMET)
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Surgical Treatment Using Herbert Screws for Acute Scaphoid Fractures

Osamu Kisanuki, Kazuhisa Kizaki, Junichiro Fujiki
Department of Orthopaedic Surgery, Yoshimoto Orthopaedic and Surgical Hospital

Hiroshi Yajima, Susumu Tamai
Department of Orthopedic Surgery, Nara Medical University

Scaphoid fracture is one of the most common carpal fractures, but the treatment of acute fractures
remains controversial. Since the introduction of the Herbert bone screw, acute scaphoid fractures
have been treated surgically.

From 1992 to 1998, 22 fractures have been assessed. There were 21 males and 1female with an
average age of 290 years, ranging 14 to 75 years. These fractures were classified according to Herbert’s
classification: type Al, 5;type A2, 3; type AL+ A2, 1; type B2, 9;type B3, 2; type B4, 2 fractures.
The standard volar approach was used in 20 cases, but in two type B3 cases, a dorsal approach with
retrograde fixation was used. Postoperative cast immobilization was not used for type A fractures and
active mobilization was started one week after operation. The average follow—up period was
36 months, ranging 8 to 82 months. We evaluated the results by the clinical symptoms according to
the Cooney’s scoring chart and the roentgenograms.

The results were excellent in 20 and good in 2 without any complications. Range of motion of the
wrist averaged 103 % of the normal side, ranging 87.5 to 108 %. Grip strength averaged 98.6 % of nor-
mal, ranging 70.5 to 131%. The average time off work was 17.5 days, ranging 1 to 60 days. All
patients achieved radiological bony union at an average of 6.5 weeks, ranging 5 to 12 weeks.

The treatment of scaphoid fracture is difficult: 1)the majority of scaphoid fractures are potentially
unstable, 2)many unstable scaphoid fractures can not be healed by conservative treatment, 3)the
majority of patients are young and are anxious to return to work or sports as soon as possible, and 4)
prolonged immobilization is unacceptable for many patients. The Herbert screw system overcomes
these problems. After rigid fixation, patients can start early mobilization, achieve recovery of wrist
function, and return to work or sports rapidly.

Key words : scaphoid (1K), Herbert screw (/N—/%— M 2% J 2—), acute fracture (FEEE)
Address for reprints: Osamu Kisanuki, MD, Department of Orthopaedic Surgery, Yoshimoto Orthopaedic and Surgical
Hospital, 136 Noguchi, Yamatotakada—shi, Nara 635-0075, Japan.
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screw FIAEE L, WEsBEHOF 7 AEE % MifT
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£8 7 OB, BERIEH VA TR T By St
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FRHEFBRAE SN TV B2, Inoue 52 3% ER
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F=2 b L RBB~OERERHICHET 2EHY
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i3 Herbert—Whipple screw O3 AFE % fHifTL Tw»
5. FETEIRERE: & B AR CITYy, SEE I
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FUEMTENEIGEZ T > T s, BEUIW L THERE
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DAEEGECABICTEE ELT. ToBEERICER
¥ EUAWEMELDD. HARLY bBTWE L)
12, B4 b BEUSH L CIREBMN I FATGELYTo
Twh, /B3R LTIE, EHEATIIEMLD
screw D4 VINDSEHREBZ T, BEAPDrL R
Wz IIZEHEA F T screw % & A B E
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1 AEFI, 755%, &, type A2.
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BatL 72,
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Ex4~1238, FHIBBTLZORELRE L 2.
BN BHEADVELNTD, 1BNBESEED .

BEEASIEL-YBII6~22:8, FHOTHTEHD,
ERRICE L 7-HAI6 ~ 2038, FHI028TH 7.

AR S 1d A2 1480z LT, B b e MPHE
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MPEE I TOEE® 6~ 128, FH79EMITLF
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GEL-HMIE6~16A, FHITHETH 7. F
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C:Hi 558 » AT 8.
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Dok ry, REgBOMREEFRIELTHE

BET*° malunion % BAlE$ % 72912 b FATHIVAE D HE
BINDLLZTTLL, BEROAREEIICH LTS,
BHIZERD L ARy ADEREHET LIGE
7% BEIC L o TRFMERIIFEFTCEVAETH
D, BEERO1IDE L TEBENSGRILNDEED
na.



FEFRRE B3 ¥ 5 Herbert Bt OGS BR—IRIF 19 IEH & O HB—

65

1)

B3
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C 45 2 4F RS- BA T P B,
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FrEEAHIRE B3 2260123 L C Herbert screw % H
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Treatment of Scaphoid Fracture Using AO 3.0 mm Cannulated Screw

Kazuo Ikeda, Kazuko Okada, Masaki Matsuda
Katsuro Tomita

Department of Orthopaedic Surgery, School of Medicine, Kanazawa University

Shigeki Yamauchi

Kaihotsu Orthopaedic Clinic

Eleven cases of scaphoid fracture were treated using the AO 3.0 mm cannulated screw system. The
patients ranged in age from 14 to 58 years (average : 29.7 years). The follow—up period was from 2 to
11 months (average : 7.3 months). The dominant hand was affected in eight cases and the nondomi-
nant hand in three. The fractures were divided by Herbert classification as follows ; 5 cases of type A2,
1 case of type B2, 2 cases of type C, 1 case of type D1, and 2 cases of type D2. Percutaneous screwing
was performed on type A2 and B2. Bone graft was applied on type C and D. Ten cases achieved
bone union and one case is still being observed (2 months follow—up). The AQ 30 mm cannulated
screw system has two major merits. First, this system enables the screw to be set to a proper position
easily in the scaphoid bone than the usual Herbert system because it is a cannulated system.
Secondly, this system provides good stability at the fracture site because a strong compression force
can be applied between the 3.0 mm screw and proximal washer screw. The accurate depth and axis of
the screws are important factors to obtain good results. We developed unique radiolucent drivers
made of aluminum. They helped identification of the guide wire, driver head, and screw under image
intensifier. Hence it was easy to check the depth and axis of the screws. Scaphoid fracture can be
more easily treated with the use of these devices and by handling the system carefully than with the
use of the usual Herbert screw system.
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Herbert screw ®E A2 X ) FHREBIFOHEBIZHK STV TABENH L. T, jigl X AEBEBET
BOMEE LATZ?. L L, #0FFHEIBES 3w WCEITSCEMN T &7 280H5, L2L, ZOF
27, BFEEETL. 1010, jg0RESEN B BREPRTHTH D EEAEHIIBROALV, A2

il

Key words :scaphoid (FFIRE), fracture (B#F), osteosynthesis (BHEAHT), AO 30mm cannulated screw (AO 3.0 mm
FyzalbAFy FAZ)2—)

Address for reprints: Kazuo Ikeda, MD, Department of Orthopaedic Surgery, School of Medicine, Kanazawa University,
13-1 Takaramachi, Kanazawa—shi, Ishikawa 920—8641, Japan.
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AO 30mm cannulated screw DEFFE LTELS
NEZ LR, RRAZ)2—NWRENVWIETHE, Z
nit, BENOEELTikd b4, MERIHEORE
ICEEWIZwEEZTWD, F7, FHREEH
(type B3) #®, FMEEEH (type Al) TIEF AV
B ETHEVIILW, T, ZOEY PIZA-TWS
FF AT — Vi fEIz (v, Proximal screw D#%iZ
FIATG =TI B TCERHIT A 2Ll o T A,
AREETR NI, A1, proximal screw OFL
2LLART, BEFTRODAATEELTWSY, 20
BA, FHMEICH LT3 mmELTAZ 2 —K+&
WY 28NS L, L, proximal screw AERD

BEMN3mmb»LEIEIZLE. FREOKEEHhLE
2 T3mmOBEEEIAZNOT, HHOBEBLTHERT
LUENESH .
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AO 30mm cannulated screw % JiIHRE BITOIEHE
HWT, BIFREETE. £ 0 Herbert screw
L% &, Ocannulated screw system Tdh 57280,
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Scaphoid Fractures due to Sports Injury

Kenichi Kazuki, Kakurou Denno

Department of Orthopaedic Surgery, Osaka National Hospital

Nagakazu Shimada

Department of Orthopaedic Surgery, Shimada Hospital

Scaphoid fractures are common in athletes but detailed clinical characteristics are not known clearly.
Eighty scaphoid fractures due to sports injury were investigated retrospectively in these ten years.
Their mean age was 20 years (range, 11 to 56). Seventy were male and 10 were female. Scaphoid
fractures occurred in football most frequently. Seventeen occurred in football, 10 in rugby, and 8 in
basketball, etc. Incidence was high in sports where athletes tend to fall easily. About half of the 80
fracture were Herbert type A, and even type D was seen in one—fourth. The reason can be attributed
to the difficulty of diagnosis in stable scaphoid fractures and failure of some patients to visit the clinic
because they do not suspect fractures. High-energy sports athletes tend to suffer high—grade frac-
ture of the scaphoid. Ten scaphoid fractures occurred without falling. The mechanisms of the injury
were punching, duffing in golf, etc. These fractures were classified as low-grade fractures Herbert
classification. For the purpose of early return to sports, internal according to the fixation can be indi-
cated even for acute stable fractures but the operative indication must be prudent. Herbert screws
fixation of acute stable scaphoid fractures were indicated for 2 out of 25 patients in this series.
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Key words : fractures (E37), carpal bones (FRE), scaphoid (FHIKE), athletes GEE)EF)
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Scaphoid Fracture in Young Athlete

Keiichi Muramatsu, Kazuteru Doi, Noriyuki Kuwata

Fujio Kawakami, Ken Otsuka
Department of Orthopedic Surgery, Ogori Daiichi Hospital

A fractured scaphoid is a common disabling injury occurring in contact sports. This study analyzes
the therapeutic problems of the scaphoid fracture in the young athletes. Thirty athletes with
30 scaphoid fractures were treated with Herbert screw fixation with or without a wedged bone graft.
According to the modified Herbert classification, ten fractures were classified as acute fracture (A, B;
less than 6 weeks old), 6 as fibrous union (D1) and 14 as pseudoarthrosis (D2). Twenty scaphoid
nonunions were caused by the missed or delayed diagnosis and unsuccessful immobilization. In group
A and DI, bony union was achieved in all the patient while there was one failure in group D2.
Radiographic union was evident at an average of 9.2, 80 and 11.9 weeks postoperatively in group A, D1
and D2, respectively. Return to sports averaged 10.7, 140 and 229 weeks in group A, D1 and D2.
Clinical outcome assessed using the with modified Mayo wrist score was excellent in group A and D1
and good in D2. We conclude that early definitive diagnosis and appropriate treatment for scaphoid
fracture produces an excellent clinical result and allow early return to sports. Internal fixation with
the Herbert screw is a reliable procedure for the scaphoid fracture in young athlete.
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Table 1 Cases of scaphoid fracture in young athlete HTCEWH L WIEAR—VIgEEDHRIC L )22
Fracture Type  Classification N Operation LlrolzbD 76 (35%), WHZBETCALEEN
Acute A2 stable, waist 3 HS BIICREFNBEELITVERSIFTARLZD D44
B2  unstable, waist 6 HS (20%) Thot:., FTABREHMIEA, DIFETIEZ
B3 unstable, prox pole 1 as NENFH 48, 358TH o745, D2BETIE71H
Non-union D1 fibrous union 6 HS CEECESBEER LTV, SHAIRA DIET

D2 doarthrosis 14 b aft with HS

pseudoarthrosis one graft witl Gi/i\m?%f%éﬂf:ﬁf, DZﬁ‘F@ 1%“@%%%’1.7275’0 .
HS:Herbert screw fixation. EHAEET TOMEE, ARIITY 92;8, DIE

Acute fracture :<<6 weeks after injury, Non—union:>6 weeks.

88, D28 L119BTHH, DI & D2BERICAES
¥Rz (p<005). @FEErHGLT, AF—Y
NIy by, HZk BER, SBLESEFSELRERT BB~ OZSERM L LET S &, AFFEH1074H,
FELTW, JER % delayed union % &S L 72 E1E D1# 1458, D28229:B L D2BENSHEZIZA, DIFEE
Herbert 35" 12 L7050 4ET 5 & A2:361, B2:6 BELTERELTW::. RESBERTHEY v I —

B, B3:1%I, D1:6%I, D2:14%1C& -7 (Table 17#2DWCplaying cast = FIF U 72853~ E 1R #
1). Mk, D2BEASA, DIBLLKBELARICEEL T,

FrEElE, ASH DL EFTIHHSES, D2ICidDISI FEREMCld, AENAKIZID2BEIZs4HE
EROBED B A BB & Herbert screw EE 1T good FCELE L T/, A, DIEI I DIFEIZE

o, IS OERE acute ® A (FFETIEA, B), WHEILE T o, D2BOAEZKAEER, W
D1, D2@3FICHV, SEME L7z, WEEE I, g, I THY, AR—VEREBICEELEE R,
FRRFER L LB 6 F, ¥ AEE, BRE, 2Fb & OB IEIRTETH o7z, R XEN
AR-VIERFCOPME ZBB BRI LA, TDISIZFHDH B L 2 VWEORKEKETIE, #hFh
ToERREMmE LT, BERAERICBIT 2EE, B, 825/, 932 EABELRDIY, XELOAZEA
TENSCM%6 7 B LD AR — VIR % n 2 EROTEE D o7, BAELMAERD I, WEE
72, Mayo modified wrist score * & L7-. F72, EBITIZERD 5Nz (Table 3).
radio—lunate angle 2¥&MH & 10° Ll 3 - 7z DISIZ
I z =

WEETEB0MLER I Student t test FATVE BT 24 SEFAELIER» L, BEAR— Y EFOMRE
BEL L. BEEOMER L ERT L L, $PEHROERIE

o WMTZZECOHBMNEN, TLABETOZHIE
" ® BB H ), BERCBESCT EMCH -7
ZENO T EF CORBIILEA LTS ARIRE INHLDBREOREHEISHER E LR LABRICEY
T, D18, D2BELFNFRAFTICEEL TV L, AF—VIEREE L ZREENEET HERIC
(Table 2). fa-7-.
D1, 28206 DB - -FERIE, D2 THRE BT OFERRIIEERT, 8RR OAR—
EICCTTFEESER LB a8 45%), FAD VHEBETOBRIIHT A2ERTETO LI LPLES

Table 2 Clinical results in group A, DI and D2

Group Time to op. (week) Cast Union Return to sports Wrist score
A (A2, B2, B3) 11+12 40+19 92130 107 £ 26 975+ 26
D1 (fibrous union) 106 +44% 35+16 80+11 14055 933x£75
D2 (pseudoarthrosis) 26.7 +254* 71+17* 119 +3.3** 229 +84** 854 +11.0*

*p <001 versus Group A, **p <0.05 versus Group D.
A case in D2 failed bony union and excluded from this study. Modified Mayo wrist score 100 points = pain 25 + grip 25+
ROM 25 -+ return sports 25. Wrist score in D2 was significantly lower in ROM and grip points.
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W, EEEOMEL L LRSI A RBEITI 2
PEREEFETH L. HEEY, Filtype AREER
BIORYBHICIE, HERL VWBEDI L 2BBOE
WESERDE Wb TWAD, BWATEELER b H
EENTEY, T80 AR—YFREEFICE
o TKERBEOT AL ) vy, BR-CIIHE
ZWE LTMRIDVR LA LE L, DBED»LER
R R A AEN SR L RS HRRTEL

SEOWEERNTIE, FEFEAR— Y BREOHEEH
DBBEFILEBREOEN LB LEFRIIREL TS
D, Ho® e —BHL Tz, 2720, BES
IkoBERE, BEHEEICHLLIND, GLABRENSS
L7zEBAREMICERTH o L INETREE
ThHY, REF~OS LR LEBREVBI & B4R
HIEESLETH L. HREBETIZEESFOAN
FEARTRTH Y, HLAGHEOREFELIDLE
WEMIzER L E 2, &F2BBLINICEH % 5HifT L
T&7:. DISIZRIZIBEREGBICEHT57-0,
BET P ROMAIEL L OBEEENREL, E4F
AR=V B TSR PIOENR LTI REEFLL 2
WG, ARV HEMOMEREEEED DK
BICEET NS L E2 0N 5. HSEZBBEESICE
WCHLRFOBHBERETEL L, BEEOBVANE
EBETH 2.

& i

BERAR—VBFONREENOHEIIOVTRE
B 7 FIRE R B #5F L 72, Herbert screw & F\ 7o 98¢

Table 3 Clinical results in DISI positive and nega-
tive groups

DISI N Wrist score

Positive 9 825+11.3
RL angle > 10

Negative 18 932+ 88*

RL angle <10

*p=00114, ROM and grip points were significantly lower
in DISI positive group.

BB OWGEBGRITHIE, RAAB0E & b ITABEEs &
DY RIFTHo72. AIREEINIEREETICRY 2T
WIicHh, Lz, BHIEEFEERI S
Eibhi.
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Bone Scintigraphy in Old Scaphoid Fractures

Akinori Sakai, Yukihiro Furue, Kenji Baba
Shojiro Akahoshi, Toshitaka Nakamura

Department of Orthopaedic Surgery, School of Medicine, University of Occupational and Environmental Health

Bone scintigraphy was performed prior to treatment in 23 patients with old scaphoid fractures.
Focal uptake located in the scaphoid bones was found in 14 cases (61%) (S group) and diffuse
uptake located in the carpal bones was in 9 cases (39%) (C group). To clarify the clinical differences
between these two groups, we checked radiographic findings including osteoarthritic changes and
carpal alignment, range of motion (ROM) of the wrist joints and grip strength before and after the
treatment. The cases in C group showed significantly less ROM of the wrist joints and weaker grip
strength. Osteoarthritic changes were seen in 2cases of S group and 4 cases of C group. Carpal
malalignment was seen in 5 cases of S group and 8 cases of C group before treatment. Diffuse uptake
in the carpal bone was thought to be indicative of synovitis due to either osteoarthritis or carpal insta-
bility. In C group, carpal malalignment and limitation of ROM were significantly improved after treat-
ment. In conclusion, the cases who had diffuse uptake in the carpal bones by bone scintigraphy have
significantly higher incidence of carpal malalignment, limitation of ROM of the wrist joints and weak
grip strength.

@ C & Wb LVHE

BIHEAREBITERMOB L Y F 7571 — (B
T, BV rF) COBRGERMTENER /Y — i,
FHREL D AIZEB L7-d O L FREHLEIEI -
20020555, OB/, 202
DONY —VHRET AREOMHELZHL AT A
ETHAH. AT, HERAL OBEDLFR

1983 ~ 1998 4RI LA ThE L /-BIAME: 2» AL
AR TRB L) AHREETT, WBERBIICEY
CFREATLz23Bl e R e Lo, BH214, ik
26, BEFHBEEFEHIB32» P B3~67420) TH5.
EEAAIE, Matti-Risse 3 124, Herbert screw [
E6Bl, ¥TAREDANSBITHS.

B FE, BREE LT Tc-HMDP (technetium—
hydroxy methylene diphosphonate) % 800 MBq

Key words : scaphoid fractures (FFIR'BE7), bone scintigraphy (B ¥ ¥ 57 14 —), carpal alignment (FHREEF]),
DISI deformity (DISIZEH), ostecarthritis (ZFIEEEETAE)

Address for reprints: Akinori Sakai, MD, Department of Orthopaedic Surgery, School of Medicine, University of
Occupational and Environmental Health, 1-1 Iseigaoka, Yahatanishi-ku, Kitakyushu—shi, Fukuoka 807—-8555,

Japan.
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SEE (14%1) CHEE (951

£ () 296+36  333%55
Al (% &) 12:2 9:0
FEDPSWEET (B) 102+35  140+62
W

(Matti—Riisse : Herbert: Cast) 7 . 5. 2 5:1:3

EEREERE (B) 123+49  153%67
EHE L EREA

By, @EN» S 8IRESIBEBRICHRE L. &Y
YFOFRT, ERFMREHOKICHEE L ZER
(scaphoid : S#) & FREMEFIILA - 72 EH
(carpal bone : CE) M2E 23T (W 1), retro-
spective [ZLLTF OEH 2D W TEHE L 7-.

1) DZHOBMXETR  EREENEOFE -
FREBENEEOFELHN. FRERVEEIL,
radiolunate angle (BLF, RLf) OfEL &L T,
WH S Y DFH L - EE T 386 O RLADFHHE L E
HRFEE, —12105 (—115~95) 5T hid o
EEEEHM L2, 72, RLADKERBTOE
L&~z 2) FESTHROBENZ O, 3)
BHOEERBTOR, 4) BEZORAE, FHEH
HAE, XHAFR T S8t L7z Herbert 5 @ grading
score VT, JREEE R FH L 7.

& ES
SEE 1441, CEIZIBITH -7z, 2BEDEF DR

FramRT g (° ) p < 0.05 (Mann-Whitney’s U test)
I

120 —
100—
5 T
60 104.4
- 70.1
40—

IEK RIEE2E
SEf (14f51)

TR REZDE
CE (981
il T RERE

2 BV YFEENY -2 EFHEETE)R

RIBRICR L. Filfy, ZHE-LPZE COM,
BRI, mERICEELEITI 2P o7 (Mann
—Whitney’s U test).

MBHOBMXBATR T, TREBESERL, SE
TLU4BIH 25 (14 %) CHEEMIREEICEERSD, C
BETIOBIR AR (44%) ITEEAIREM B L UFR
FRICHD. FREEVREL, SETI4FH5H
(36%) 1=, CBETIHIBIFHSEH (89%) 180, &
BIBEEICCEIZHEY A (p<0.05, Chi-square
test). FREFEFIEEOWNFIL, SEIZ 551445 DISI
LT, CEELDISIZIE 551, VISIZER 3B TH - 7-.
BERTORL A DEHREFEESSHITBITH DL L
T, CHIZ193THo/z. CHTHLDENKED -
7o, FREEFNEEE, BEZBEIISETDISI
EH A, CEEDISIZER 260 A E L Tz,
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#5 Rk (%)
90— p < 0.05 (Mann-Whitney’s U test)

1
q1r

p< 005

60—
69.9
50—
] 47.1
40
NEE RS MR RREDE
SBE (146 CE (9F)
TifEtiEsme
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CREEOEBFOFHE N (FEEE+2EAE)

73, ﬁhiﬁfﬁﬁuﬁﬁéﬂfwt(p<0%,
Mann—-Whitney’s U test) (X2). BETEZEIZIEN
FEEICEZR o T T,

Cﬁ?@*ﬂ SR OB (BMEIL) 725, SEICh_TH

ZETLTWw (p<005) ([€3). &K T;C’aiﬁ-trb
BWﬁﬁF"ﬂ IEE R o T, CHEW, EER,
HHEE L (p<005).

Herbert @ grading scorel$ SET21 45, CET27
HThot: (M4)., CETEHEIE, BER
BTH o729, HEPEMICIImBERICEERE 2o
AR

& S

BEHE AR B BINGENOF > v F TFRERESH 2R
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BHESELTCBY, BEREORT & IIHEEN LD
7.
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v F %47 o 72 Shewring 5 O R Tk, focal
uptake #1361, diffuse uptake %6, LE&FA16%1T
& -7, Focal uptake D& EI 7RO, diffuse
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NBBIFEH MBI E Y ¥ Fr2ITo728 25, 341
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- it
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The Results of Surgical Treatment of Old Scaphoid Fractures

Hideaki Kubota, Akifusa Wada, Hiromasa Miura
Yukihide Iwamoto

Department of Orthopaedic Surgery, Graduate School of Medical Sciences, Kyushu University

Yoshio Uchida
Uchida Orthopaedic Clinic

We evaluated the clinical and radiographical results of 44 patients (38 males and 6 females)with old
scaphoid fractures which had been treated with an inlay bone graft (Russe method)or an interposition
graft (palmar wedge—shaped bone graft)in combination with Herbert screw fixation. The results were
evaluated clinically according to the functional criteria of the Japanese Society for Surgery of the Hand,
and radiographically by whether dorsal intercalated segment instability (DISI) deformities or osteoar-
thritic changes(OA)existed or not. The mean interval between injury and operation was 33 months.
The mean age at operation was 26.0 years. The mean follow—up period was 22 months. The fracture
sites were located within the proximal third in 7 patients, within the middle third in 30, and within the
distal third in 7. Postoperative bone union was obtained in all patients except for one who had been
treated with an inlay graft. According to the functional criteria, the 28 patients treated with an inlay
graft had 825 points while the 16 patients treated with an interposition graft had 844 points{(p>0.05).
The 29 patients with DISI deformities preoperatively had 82.7 points while the 15 patients without DISI
deformities had 84.0 points(p>0.05). However, the 73.3 points of the 9 patients with preoperative OA
changes were significantly lower than the 85.7 points of the 35 patients without such changes. The
clinical results were satisfactory with both operative methods, although the preoperative QA changes
affected the final results. In contrast, preoperative DISI deformities did not affect the short—term
results.

LUFDISIZR), ERMEMESE (DLTO0A) OfFEL
ZOMBEPERIIBWCHEE 2 A, SEIIBIT G
BEIEMEAGR GBI CIt, BEADERIZMZ TFR PR & LBl oW TR L7,
EBEHIE% (dorsal intercalated segment instability,

i L ®

Key words: scaphoid fracture (EREEH7), old fracture (BEIHE:E#7), nonunion ({BMAE), wedged bone graft (HEIR
B#HE), Herbert screw (/N—/N—FR 71 2-)

Address for reprints: Hideaki Kubota, Department of Orthopaedic Surgery, Graduate School of Medical Sciences, Kyushu
University, 3-1-1 Maidashi, Higashi—ku, Fukuoka—shi, Fukuocka 812-8582, Japan.
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Free Hand Screw Insertion for Delayed Union of the Scaphoid Fractures

Kenji Tsubo, Satoshi Toh, Masahiro Yasumura

Kikuo Nakashima, Seiko Harata

Department of Orthopaedic Surgery, Hirosaki University School of Medicine

We have performed free hand screw insertion from small skin incision for delayed union(Herbert
type C)of the carpal scaphoid fracture between 1988 and 1998. There were 16 patients (15 males and 1
female). The ages at operation ranged from 14 to 60 years with an average of 28.6 years. The periods
from injury to operation was from 3 to 16 weeks with an average of 8 weeks. Herbert screw were
used in 7 cases, Herbert—Whipple screw in 6 cases and AO 3 mm cannulated screw in 3 cases. Free
hand insertions using a palmar approach were 13 cases, and in the remaining 3 cases that of a proximal
pole fracture, the screws was inserted in a retrograde manner.

We assessed the clinical results according to the scoring system of Japanese Society for Surgery of
the Hand. Bony union of the scaphoid was obtained in 15 out of 16 cases. There were 2 cases of mal-
union and one of non—union. Twelve cases were evaluated as excellent, two good, one poor, one fair.

1999

There was no significant difference according to the types of screw.
We recommend free hand screw insertion from small skin incision for Herbert type C delayed union
without malalignment, shortening, and marked cyst—formation.

&

FHRE B OBEERE (Herbert 4 CHE) (23 L
T, —ICBILmERE - NEETh, BIFEE
BPMESNTVD, SRS TEHHLEEET,
/NEDBADY & O free hand T screw BE %17 - ER %
BEt LEmET 5.

i

MHEBLUHZE
M4BT Herbert screw 2 A L 72 1984 4 5 1998
F£F T, SRB X UBERRICTRERZT - /IR
BEIRBEERILIOBTH 72 (FBRETORABHR

e OB EH LEMIERRV) . oI
BT B HEEE, DIR?S O screw BEDT 164,
BT L OB screw B 1051, B BAEHH 95,
FIABELH R ETH oz, WMEOETTEELSE
FHAE L, 1988 H S I/ A S D free hand
screw BEEASE T b Tz,

ANEIBR A2 & D screw B EE S O RFRIL 1541,
LB, A146, £28]. FHEERIEII4~60
(CE¥2867%), FHiE COMEIE3~ 1608 (Fy8H)
THMERDOAHBERFINE BN 1612 EATY
3. ZEBICFTAREER T -0R4ADOALT, b
B TH 7.

Key words : scaphoid fracture (FHAEE37), delayed union (EREEH), Herbert screw (/N—/S— P27 2—)
Address for reprints:Kenji Tsubo, MD, Department of Orthopaedic Surgery, Hirosaki University School of Medicine,
5 Zaifu—cho, Hirosaki—shi, Aomori, 036—8562, Japan.






FRHREBIBIEER 3T /MDD 6 O screw BE 87

2 JEBI2, 1978, B
A L ATET X FRME. SR 6 .
B, C: AO 3 mm cannulated screw BEEMi%27 A.

ERIGFLBEEGRFETVREY, SEFHEEIIXHLE
THROONLEBINED gap R cyst 12X L TiE, @F
BERESAELEZ TW5, KELEIFOEAER
Wi, WHEBESAERFETET CRABORSE
HEEFFE L WEIREM O R VR E BT R W EID
LEbLNAHY, CEBINEEINETICERINSSH S 70,
FEBIC & o Tld screw B TIXEEHEIC R R METD
HEFTHEENA, Kirschner G # M L 72 0 4LE %
HEEZEDICT A2 L TRLL, BEEEREE
TELENRDLEEZ TNB,

CHEITIZDOWTIX, 4%, EHED humpback
deformity, cyst formation % BE W EIMEDOFEE 1 &,
CT, MRI, BEFSER LIC L A, S5 IZEM A RAER
BYEPLEEEZ TS, T, FHPIREESNER
BRSOV TOEGSH 2 &b 4H0REL LD
nas.

=4
ma =]

FHIRE B Herbert SO ELEIEMEI T, Erhiidi
Bl BBENTELEZ SN HEMIITL, MTH

5 O screw BEEAN A HETH 5.
X 2

1) Filan SL, Herbert TJ : Herbert screw fixation of
scaphoid fractures. ] Bone Joint Surg, 78-B:519-529,
1996.

2) Herbert TJ, Fisher WE : Management of the frac-
tured scaphoid using a new bone screw. ] Bone Joint
Surg, 66—B:114-123, 1984.

3) Herbert TJ : Classification of scaphoid fractures, In:
The fractured scaphoid. St Louis, Quality Medical
Publishing : 62-67, 1990.

4) M, N, REES M AREEITEE
IS - BREESIOBEICIOWT., HFELEE, 14:18-22
1997. )

5 WHEE, BHEET, 4HEEZ b HREOFE
HA. AFSEE, 13:238-240, 1996

6) Smith K, Helm R, Tonkin MA : The Herbert screw
for the treatment of scaphoid fractures. Ann Hand
Surg, 10:556-563, 1991.

7 OB B, B, PEFEE M AREEROB
FE—/NIREOBE L RRE—. % - #H, 40 1415-
1426, 1997.




HFE4EE (J Jpn Soc Surg Hand), #16% %15 88-92, 1999

FHIRE W BEET AT 12 B 1T BB E IR B D 7538

EI 5 BT
[l TR B X
BHERRREEERENI RS
Bl E—ER-A W R
Gl 2
B oA AT M

The Siginificance of Radial Styloidectomy in Surgery for Scaphoid Nonunion

Touru Ichikawa, Takashi Otsuki

Department of Orthopaedic Surgery, National Saitama Hospital

Shin-ichiro Takayama, Ken—-ichiro Uchinishi

Department of Orthopaedic Surgery, School of Medicine, Keio University

Yukio Horiuchi

Department of Orthopaedic Surgery, Kawasaki Municipal Kawasaki Hospital

Radial styloidectomy in addition to surgery for scaphoid nonunion was performed in 11 cases with
painful impingement of the distal scaphoid on the radial styloid. There were 10 males and 1 female.
As for the fracture site, the proximal one third was in 4 patients, the waists in 5 patients, and the distal
one third in 2 patients. The average age at the surgery was 374 years (range, 27 to 57 years). The
mean duration from initial injury to surgical treatment was 9.3 years (range, 2 to 19 vears). We inves-
tigated the relationship between the amount of radial styloidectomy and postoperative erosion of the
grafted bone for the significance of radial styloidectomy in surgery for scaphoid nonunion.

Our actual surgical method included iliac bone grafting and Herbert screw fixation were performed
in 6 cases, trapezoidal iliac bone and bone peg grafting with a Kirschner wire fixation after removing
the Herbert screw in one case, the Zaidemberg method in 2 cases, and a proximal scaphoid fragment
excision and a tendon ball replacement procedure in 2 cases. The mean of follow—up was 16.5 months
(range, 3 to 30 months).

The resection width of the radial styloid process ranged from 5 to 15mm. FErosion of the grafted
bone toward the edge of the resection site of the radial styloid ensued in 5 cases postoperatively in
which more than 8 mm of the styloid process had been removed. Excessive styloid resection may
result in scaphoid instability by transection the origin of the radioscaphocapitate ligament and loss of
the radial buttress of the articular surface toward the carpus. It is speculated that this procedure
should be performed for some limited cases, where impingement at the radial styloid was still found
after the scaphoid nonunion surgery.

Key words : scaphoid (+iKk®), nonunion ({AEEH5), radial styloidectomy (BB 3EIRZEFELTIRMT), bone graft (B HAEM),

Herbert screw (/N—/¥— bR 27 1] 2—)
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Distal Scaphoid Resection Arthroplasty for Scaphoid Nonunion with
Degenerative Arthritis

Osamu Soejima, Hiroyuki Iida, Kosuke Ogata

Department of Orthopaedic Surgery, Fukuoka University School of Medicine

Tatuo Hanamura

Division of Orthopaedic Surgery, Oita Orthopaedic Hospital

The treatment of scaphoid nonunion poses a clinical problem, which is particularly challenging in the
case of associated dorsal intercalated segmental instability collapse (DISI), radiocarpal degenerative
changes, and poor scaphoid bone quality. Since 1997, we have treated symptomatic scaphoid nonunion
with established degenerative changes and carpal malalignment by excision of the distal scaphoid frag-
ment. Three men and one woman were treated with this procedure for symptomatic chronic scaphoid
nonunion with 6—month minimum follow—up periods. Pain relief was good to excellent, and both range
of motion and grip strength demonstrated about 100 % improvement. Furthermore, carpal collapse and
DISI deformity progressed minimally or remained unchanged, at least in our short period of follow—up.
The operation is simple, requires a short period of immobilization and should be considered one of the
surgical options for scaphoid nonunion with degenerative arthritis.
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Vascularized Second Metacarpus—hase Graft

Masaharu Makino, Hirotoku Matsuzaki
Department of Orthopaedic Surgery, Saiseikai Niigata Daini Hospital

A new vascularized bone graft from the second metacarpus—base was conducted by the author.
The characteristics are as follows : The base is large enough to be the source of bone graft by the mea-
surement of cross—sectional areas derived from computerized tomography with the results that areas
of the base are about two times as large as those of the middle to proximal scaphoid. The vascular
pedicle of the second metacarpal base, the second dorsal metacarpal artery, is a constantly existing
large dorsal metacarpal artery to be easily dissected.

Three cases with two scaphoid non—unions and one Kienbock disease were operated, and followed
17, 15, and 9 months respectively. The non—unions united earlier than expected, and the Kienbdck case
satisfied with marked reduction of the wrist pain three months after surgery.

The vascularized second metacarpus—base graft could be one of the choice of vascularized bone

grafts in the hand surgery.
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Clinical Results of Surgical Treatment for Ulnar Styloid Fracture

Hitoshi Kihara, Moroe Beppu, Shoji Ishii
Takeshi Arai, Haruhito Aoki

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

This study was performed to evaluate the clinical results of the surgical treatment for ulnar styloid
fracture combined with radius fracture.

The subjects were 14 patients consisting of 9 males and 5 females whose mean age was 47 years old.
All patients suffered fracture of the base of the ulnar styloid combined with radius fracture. The
radius fracture was classified into Colles’ fracture (5 patients), comminuted Colles’ fracture (4 patients),
palmar Baton’s fracture(3 patients), palmar Baton’s and chauffeur fracture(1l patient)and Galeazzi
fracture (1 patient).

Ulnar styloid fixation was parformed using tension band wiring method. To surgically treat the
radius fracture, plate fixation was performed on 5 patients, external fixation on 4 patients, Kirschner
wire fixation on 4 patients, and external fixation combined with plate fixation on 1 patient. Follow—up
ranged from 6 to 31 months with average of 17 months.

Clinical results were evaluated according to Saito’s point system. According to this point system,
results were excellent in 12 patients and good in 2. There was no evidence of distal radioulnar joint
instability and ulnar wrist pain. Pain from irritation of the inserted pin at the ulnar styloid was seen in
two patients. After removal of the pins, the pain diminished.

Open reduction and internal fixation should be indicated in case of the displaced fracture of the base
of the ulnar styloid with distal radioulnar joint instability.
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Key words : ulnar styloid fracture (R-EZEIRZEREET), distal radius fracture (BEERMHEIF), triangular fibrocartilage
complex (=AM EESH)

Address for reprints: Hitoshi Kihara, MD, Department of Orthopaedic Surgery, St. Marianna University School of
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Fractures of the Carpal Bone in Professional Baseball Players

Hiroyasu Ikegami, Yukio Horiuchi, Shinichiro Takayama
Kazuhiko Okushi

Department of Orthopaedic Surgery, School of Medicine, Keio University

Yoshiyasu Ito

Keiyu Orthopaedic Hospital

Purpose

Little detailed information on carpal bone fractures is available, and there have been no previous reports on
such fractures in professional baseball players in particular. We examined 18 professional baseball players with

carpal bone fractures and report on our findings here with some discussion.
Cases and Methods

Subjects were 18 baseball players (2 pitchers, 5 catchers, and 11 fielders). Fracturs included the hook of the
hamate in 14 cases, the lunate in 1, the trapezium in 1, the trapezoid in 1, and the triquetral in 1.
The mechanisms of fracture injuries, treatment methods and results, and the time until return to professional

games were studied in these 18 cases.
Results

The mechanisms of fracture injuries were : fractures of the hook of the hamate due to batting in 14 cases, a
lunate fracture in 1 and a triquetral fracture in 1 due to head—first sliding, a trapezium fracture due to catching
a line drive with an empty hand in 1, and a trapezoid fracture due to being hit by a pitched ball in 1.

As treatment, surgical treatment was performed in 11 cases and conservative treatment such as immobiliza-
tion with a cast was performed in 7. The ebonation was performed in 11 cases of surgical treatments such as
10 cases of fracture of the hook of the hamate, and 1 case of the lunate fracture.

All patients returned to professional games after treatment. The pain disappeared in 15 patients. There
were temporary relief in 3 cases but the pain appeared again later. For example when a patient hit a foul tip.
The range of motion of the wrist joint was not limited in any of the cases.

In 11 patients undergoing ebonation, there were no differencese in grip strength between the treated hand
and the normal one. Nor were there any problems related to surgical wound scars. All of the three patients in
which pain reappeared (when a patient hit a foul tip, for example) have undergone conservative treatment for
fractures of the hook of the hamate.

The time until return to games ranged from 2.5 to 8 weeks, with an average of 6.8 weeks. On the basis of the
time of treatment, treatment period was 6—8 weeks (average, 7.7 weeks) out of season and 25-6 weeks (aver-
age 4.5 weeks) during the baseball season. The time until return to games in in—season—treated patients was

often shorter than with off-season—treated patients.

Key words: carpal bone (F#BE), fracture (‘H3f), professional baseball players (7 1 B EET)
Address for reprints: Department of Orthopaedic Surgery, School of Medicine, Keio University, 35 Shinano—machi,
Shinjuku—ku, Tokyo 160—8582, Japan.
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Fig. 2 Tomography and CT scan show atrapezoid fracture. Arrows show a trapezoid fracture.

Fig.3 A trapezium fracture (left : a plain X—ray, right : tomography).

ordinary carpal bone fractures. In our 18 subjects, however, no cases of scaphoid fractures were seen (though
they are generally common among carpal bone fractures) , while fractures of the hook of the hamate were
commonly encountered. These results were considered to be specific to carpal bone fracture in baseball?.

Our samples included fractures of the hook of the hamate due to batting, a trapezium fracture due to catch-
ing a ball, a trapezoid fracture due to being hit by a pitched ball, and triquetral and lunate fractures due to
head—first sliding as mechanisms of fracture injury”.

Professional baseball players, particularly long—distance hitters grasp the grip end of the bat in the palm.
This seemed to be the reason for the many cases of fractures of the hook of the hamate when hitting foul tips

etc? ¥, because the butt end of the handle can strike and fracture the hook.
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b

Fig. 5 An X-rays of the carpal tunnel view (a), CT scans of the wrist joint (b), and scintigraphy of the
carpal bones (c) proved efficacious in diagnostic imaging of fractures of the hook of the hamate.

plain X —ray does not reveal it clearly (Fig.5).

Among possible treatment methods, we must offer the treatment with the shortest period of postoperative
therapy to professional baseball players. In case that surgery is necessary, it is important to consider whether
the surgery can be postponed until the off-season. In performing surgery, we must incise the skin carefully so
that pitching or batting would not be hindered by operation scar. One interesting example is that a hook of the
hamate resulting in pseudoarthrosis was excised by ablating the palmaris brevis from the ulnar side, as report-
ed by Ito?. Another example is that bone fragments of the lunate were removed through a small incision per-

formed by fluoroscope.
Conclusion

1. We treated 18 professional baseball players with carpal bone fractures and reported on the results with
some discussion.

2. Among our subjects, although we saw no scaphoid fractures (which are said to be common among carpal
bone fractures in sports) , many fractures of the hook of the hamate were seen. These results were consid-
ered to be dependent on the specificities of baseball.

3. A trapezoid fracture (which occurs at a low incidence in ordinary trauma) was found. This is also specific
to professional baseball, in which a pitcher throws the ball at high speed.
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Open Reduction of Chronic Perilunate Dislocation with the Aid of External Fixator

Takaya Mizuseki, Kenya Tsuge, Norimasa Kajitani
Atsuo Nakamae

Hiroshima Prefectural Rehabilitation Center

Chronic perilunate dislocation (CPD) should be theoretically treated by open reduction. It is, how-
ever, very difficult to carry out because of the severe scar tissue formations and contracture of the soft
tissues. As a compromise, it is usually treated by proximal row carpectomy, or wrist fusion.

We have successfully reduced three cases of the CPD with the aid of external fixator and gradual
distraction followed by open reduction. Hoffman external fixator was employed for this purpose. Two
pins were inserted distally into the second metacarpal, and proximally into the radius. The radiocarpal
joint was gradually distracted for 5 to 7 mm within 7 to 10 days. After satisfactory distraction was
achieved, the carpal bones were reduced surgically by dorsal approach and their reduction was main-
tained by several Kirschner wires for 4 to 5 weeks. At an average follow—up of 5 years and 5 months,
the averaged grip power improved from 19 kg to 36 kg, averaged volar and dorsi—flexion improved
from 22/27 degrees to 50/52 degrees. Clinical score improved from 50 to 82 points. However, one case
was found to have developed mild intercarpal osteoarthritis radiologically, although no re—dislocation
was found in any of the cases.

We conclude this staged open reduction is very reliable in terms of carpal reduction and it is a
method of choice instead of proximal row carpectomy or carpal fusion for the treatment of chronic per-
ilunate dislocation.

¥ g A %
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REFMHPBETIEID 5%, BEMITIIBREE#EOM 5. 3BlE b FHME, FHIZ49~69% (FH57TER) T
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BIGHEORTASE TN TV, B4 RN EER T (FH198M) . MBI IL 1997 FRICIBE L2
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Key words: chronic perilunate dislocation (BEIRY B KB EIBEBLA), external fixation {(BIFFEE), distraction (HEEA),
open reduction (ERIMATEAGHT)
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Strategy for Dislocation of the Distal Radioulnar Joint in Galeazzi Fractures

Junya Imatani, Yoshiaki Morito

Department of Orthopaedic Surgery, Okayama Saiseikai General Hospital

Kiyoto Kinugasa
Department of Orthopaedic Surgery, Chikamori Hospital

Hiroyuki Hashizume, Hajime Inoue

Department of Orthopaedic Surgery, Okayama University Medical School

We evaluated the results of treatment of the distal radioulnar dislocation with fourteen Galeazzi frac-
tures. In the OR group (3 cases), open reduction and internal fixation were done for the ulnar styloid
process fracture. In the K group (2 cases), closed reduction and temporary Kirschner wire fixation
between radius and ulna were done. In the S group (6 cases), the distal radioulnar joint is reduced
closely and immobilized in a long arm cast in supination. In the N group (3 cases), closed reduction
and immobilization with a long arm cast at neutral position were done. Residual subluxation of the dis-
tal radioulnar joint was found in 3 cases, and the deformity of the ulnar styloid was found in 2 cases.
The clinical results of all patients in the OR group were excellent. In Galeazzi fracture, the key to sat-
isfactory results in the treatment is anatomical restoration of the radius fracture with rigid fixation,
and primary repair of displaced ulnar styloid fracture is advised to stabilize the distal radioulnar joint
and preventing the disability due to chronic joint instability.

OBEREEY, MR RBEZ EOEEMRT &

L C distal ligamentous stabilizing system (ELF

Galeazzi i (LT GEH) HALEREHEL T DLSS) v )fias LCRBLUAEIICER L TE

MENE, RAGEOFRREMEICHEG T 5 ZARHER 7-0P EAREBNOBEREE L TR REHEN
BHAKTRLD T AEMBERNEE (LT DRUD) CEELBENEEET) L CERIE RV,

i C ® i

Key words : wrist (EBA®S), dislocation (BiF), fracture (‘B¥7), distal radioulnar dislocation GEFIEEREIHI), Galeazzi
fracture ('L 7 v FEH)
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AR ST/, —7J7, DRUJOBESEIICA
ThbE, SEOERTABIZE R DR VERT,
3 5 1B DRUJEOEE 258 L7z, REEREREE
PERDMBIAE & % o TERIV D - AL EN, &E
Eblthdol, KE (26) TIELHICDRUIDE
BOERF L, 1601 DRUJ @ ERE S L H/E
PT0°/45° DHIR %, 1FIICEREREOETR L BE
DA/ B HIBE % 52072, NBE O 3FIF 26112 DRUJ
OERFADFBEL, RABOEFEHOL. —F, OR
HETEIERE b BIFREEIE LN (D).

fE Bl

RS 218, i, A, KB B8 LTEEL,
BELE7V—-PEZELH%, DRUJZREEHIZK-
wire . ZTHEZE L7z, REEREEETEIIMILE
ML-FFETHAH. THALTHE, DRUTEGER AN
HHYREEREROFRIIBN SN, REEVKIIE
L, EIEBIRAL TWh, RENIEREEE
HEEMBEENRETNEEATH o EREL T
5 (H1).

FEBI14 © 20%%, FE, £, ORBE. N1 7 Tl
LT2EL, BB 7L — VEE, REFRMEE .
BERICHE 2 ADRMOBELITI L LHICRBE

#1 HERE
ES Fi BUE BERE ) BF AREt B

1 17 — S — — —
2 24 — S — — —
3 13 — S — — —
4 59 avulsion S EiRkEE  — —
HE
5 62 avulsion S EREE — —
s BEER
6 21 — S — ~ +
7 26 avulsion K HEARR + +
8 21 avulsion K REEER — +
9 11 — N — — —
10 15 avulsion N HEARE + +
11 43 - N  ERAEE + +
12 27 avulsion OR — — —
13 22 avulsion OR — — —

14 20 avulsion OR — — —
SE . MIF T ABEDN A, K¥ | RNBERER % K-wire
W& B LRGEE, NB . PRAF 7 AEENHK, OREE 1 X
RERENrBHNEENEE.

IRZEREIEE % tension band HE L 7-. FALEHE,
e RELDICEENERITT, BHEIEEESRL,
B, TNEEW®R EOERD v (X2).

& =

WA, HHEENMECBIT2BEE2 LD E T4
HABOBEERIEH SN TWA, BIZGEIRTIIE
FEOER  ERERLEDICDLSSORBEIZL S
DRUJDBFZ &L, E512ZDODLSSDBE - bE
WA TH B & 1#%IZDRU] ORLEERVRE LA
R EEER L % 5. Schneiderman & b B8 R
DOEEZH, NEREH S, GEINICBI) 2 BHEE
HBREEREARIIHHTAEEEBE LY, £
7z, Shaw 53, EERERKERL D SEHODRU]
AREEC L TEFRBOICRBEREEERR,
TFCCHR #6 L TDRU] 2 ZEL X5 Z LK
JelLTws?,

A DFA i retrospective study D7z HBRFEDSH
55, DRUJDEBEIICATHRS E, FHEMIZIZS
B, ORBEORENEP o7/, SEHTEIEIMIOEE
W& )RR FIEDTEER L IR — SRR T &
722k, ¥7-OREETIIDISSDEEHFTHLRE
EREERLHEICEFEANRE CEL I EPRTFLE
REOGEDobDEEZ L. KEO 26 TIRITIZFH
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A B
®1 FEFIS8 : 21k, WM, 4, KB
A ZERE
B I MiE#R. #EETL— MEE, DRUJIGEENICK-wire |2 THEE L2 RFEREREIEITH
BB L7:EETH 5.
C : mMAER. DRUJTBERAMIZSH ) REZRELROFFISEN SN, RERLHIEIERL TV,

A B
X2 JEFI14 . 207, BH¥, £, ORE

A SERE

B WE%Z. BEIITL - FEE, REERERELEIT % tension band E5E.

C . AL, B  RELHICEEMNERFTH S,

B TK-wire 12 & 5 IREZE ST LI TWIZY, 1
$1¢ DRU] OEREFLFIH, #1461 TREGEREHE
WOERSFREEL TV, BENTZEEDCA TR
TFCC# 1 U & 95 DRUJ DERERZ D BULY 248
BEW 2 FECAT ) BEFHLOHE LIk,

GEIFIZBIT 5 DRUJ DR IZIE TFCC DEF T
BTHEH. L LEDOIPEORERG S D 2
R L 2 ChEHIHTHY, CBEFDOLNIZLE
BONEERDRUTDZEE % ) @A TOF 7 AH
ETTHLEF S HIUE, DLSSOBEEHEIFLIVEET
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BEONEZED & Tid DRUJ RMEARERET, hoF
B a AT DRUIOREZE S 2T h b v
Blddb., LioK-TESHE, Miard L3 s
POFETDLSS DIRETE - BE X BHMNICFMT
EnE, EFICE T D EY R IGEE Y EBIRTE 2
DD 5.

4 O Galeazzi B DWEE R ER~T (K3). *
TREEREREHPEROEF TCHEE T 2SS
IZiE, BESNADLSS*MEICBMEL, FHESE
EETRETAENTIN B ENICBRENE ST
NELEZDL. FBATEVHPRNECHT AT RERE
Bz oW TIFEELR ERIIE LN o 7228, DRUJ
DOAEEROBRE I L THIMLCOF 7 AREE, #
REMOIRMK-wire BIE, &5IIMERIIZE T
TFCC DEEMIEILE 25 ) .

= B

1. Galeazzi BT \2 B} 5 DRUJIZHT ¥ 5 iGHEEICE
B UREREE T MET L7,

2. REERERENIPEROEH CHEETEEL S
HiTiE, TREBEICHEHENCEENEE TN
ELERD.

X Bk

1) Imatani ], Hashizume H, Inoue H, et al : The Galeazzi—

1 BB OHEHFWEE - BELAEE
2 DRUJOEEE

REZRREFHT

I 1
BHX BENGLCREL
t

HIMEE + NEE DRUJOYF}S“EE'TEO)EEE?E\

+ _

! !

K-wireBIE / TFCCIEEMT EISMIF TR
ElE
3 kA D Galeazzi BHTIIX T A IRE &t

equivalent lesion in children revisited. ] Hand Surg,
21-B:455-457, 1996.

2)  AAaEi, BREET, L — B Galeazzi-equiv-
alent lesion DIREEICDWT. HELE, 15:703-706,
1999.

3) Schneiderman G, Meldrum RD, Bloebaum RD, et al :
The interosseous membrane of the forearm : Structure
and its role in Galeazzi fractures. ] Trauma, 35:879—
885, 1993.

4)  Shaw JA, Bruno A, Paul EM, et al : Ulnar styloid fixa-
tion in the treatment of posttraumatic instability of the
radioulnar joint : A biomechanical study with clinical
correlation. J Hand Surg, 15— A :712-720, 1990,
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Treatment of Galeazzi Fracture—Dislocation

Tsunenobu Ichikawa

Department of Orthopaedic Surgery, Kouseiren Atsumi Hospital

Goro Inoue

Department of Orthopaedic Surgery, Toyohashi Municipal Hospital

Eighteen Galeazzi fracture—dislocations were reviewed clinically and roentgenographically at an
average of 15 months after open reduction and internal fixation. Fracture of the ulnar styloid was seen
in 11 patients, eight patients of them were treated by open reduction and internal fixation of the frag-
ment. These & patients achieved solid union of the fragment and restored stability of the distal radioul-
nar joint. On the basis of this successful clinical experience, we believe open reduction and internal fix-
ation of displaced ulnar styloid fracture associated with Galeazzi fracture—dislocation is recommended
as a means of stabilizing the distal radioulnar joint and preventing the disability of the wrist.

&

Galeazzi BHTII LB T N ARIME T, FOEBEIIE
B DMEEERE L RE 2 NEEIC L YRR
BEOBEIE S TR RIF L IGERENB LA
ALahTnd, L2 LEMBRESGOTNTEEOE
¥, ARtEOREERERBIEC L > T Galeazzi
FIGEZ CFHEESEREE LR LERA DL 225
FTHEL, KENOEBEICHz o T TGRS
FRISTVEENLETHD, FITEELIERE
WOWERE L BERBIIOVWTRET L, REEKSE
R - 7ESN A LT EORBBI 2 BmMNESR
CHEEEMEL I EICE - T, BENERBHEARE
EAFHTELZ LN o7 OTHRET 5.

il

WHRELUHE

19794E 7 5 19994F F TOR I 4 PG EE 1T o 7=
it Galeazzi B O ) b6 » BB LBHFRAETRT
Hol18Fl ke Lz, Bi1sH, ik3f. &
Fo66l, £F126). SBRERIZL7~815, FH29
B, SHEEIEHKEBERSH, F— NS Hd s,
BEEEW A, EEIF, AR—v 246, HIEEC
THELIBTH 7. REEOBRAF ML 1% Ky
17 EREATH o . &0HEEE L TESM
BRELF, BEHERELS, AREHABEEA16
RO, REERFRBFINE1HICRD, 5 H3F
BREEBIFEEHEL TV, SELVFHETON
Mids2ELH L Y290, FH7R, FHALIEREE
iz LTideflicBmmEsE, AEEEZT-74. R

Key words : Galeazzi fracture—dislocation (# V7 v FEREET), distal radioulnar joint (EfIHERBIET), osteosynthesis
(B#4), triangular fibrocartilage (S f#HHERKE)

Address for reprints: Tsunenobu Ichikawa, Department of Orthopaedic Surgery, Kouseiren Atsumi Hospital, 27 Tsukidasi,
Tahara, Tahara—cho, Atsumi—gun, Aichi 441-3421, Japan.
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Clinical Results of Surgical Treatment for the Distal Radioulnar Disorders

Shigaku Saim, Katsuyuki Fujii, Junju Kin
Kouichi Hiranuma, Tsukasa Sato

Department of Orthopaedic Surgery, The Jikei University School of Medicine

Forty—two wrists treated surgically for distal radioulnar disorder were reviewed. Twenty—three
wrists were treated with hemiresection interposition arthroplasty and 19 wrists were treated with
Sauvé—Kapandji procedure. The subjects consisted of 20 males and 22 females aged 17 to 74 years,
with a mean of 46 years, at the time of operation. Primary osteoarthritis of the distal radioulnar joint
associated with extensor rupture was present in 16 wrists and derangements caused by malunion were
found in 9 distal radial fractures. Secondary osteoarthritis of the distal radioulnar joint in 8 wrists, tri-
angular fibrocartilage complex lesion in 6 wrists, and other disorders in three accounted for the
remainder. The disorders of the distal radioulnar joint caused by rheumatoid arthritis were excluded.
Clinical examination and radiographic evaluation were performed at an average of 4 years after opera-
tion. At the follow—up evaluation, satisfactory pain relief was achieved with both procedures.
Postoperative improvement was observed in the range of motion for the wrist joint and forearm as
well as in the grip strength of all wrists. There was no statistically significant difference in the results
between the hemiresection interposition arthroplasty and Sauvé—Kapandji procedure. Althouth prob-
lems, such as stylocarpal impingement in the hemiresection interposition arthroplasty, our primary
choice of treatment is the hemiresection interposition arthroplasty.

WEELUHE

il

*

FEAERESEE T L PHEEICIS L DFE
PERE SN TV 5%%, 40, hemiresection—interpo-
sition arthroplasty (HIA) & Sauvé—Kapandjii® (S

DVTHE LD THET 5.

g, 1BEERE) v F R R CRMBRENES
I8 LT HIA & A Wi S-K % T, M 140k
FIEE L EERS L 272426 THh. HIAZHITL
72b OB ME106, K138, F236T, FHRE
BIL19~ 745, P43, MHEOBEBBEHEILL
£67A~10FE24 A, PHL4FE25»ATH5B. S-K
EEMAT LD OBERI06, L9, FH19MT,

Key words : radioulnar disorders (EfI#ERPEIHIEE), surgical treatment (FH7HHE), hemiresection—interposition
arthroplasty (hemiresection—interposition B#imf), Sauvé-Kapandji procedure (Sauvé-KapandjiZF4r)

Address for reprints : Shigaku Sai, MD, Department of Orthopaedic Surgery, The Jikei University School of Medicine, 3
25-8 Nishi—Shinbashi, Minato—ku, Tokyo 105-8461, Japan.
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=1 RBEREHEE HIET % & TH Y, Cooney DEFIEET THU#E & 54
HIA  S-Ki#: L.
VK0 ST B E T usl 54 g =
R EZE) o
BRENRE0E 5 4 Cooney DFFMEIXIC & 2 Mifkmuiid, HIABTId65
BIFHBEDODD
~95, ¥HT74E, S-KEETIZ60~904, F
SMER O 2 KM B E 3 5 o ?‘:743 = . ? 6_0 . g? /\$ﬁ{71
TRCCHFE: - & 2 KB ST AE 3 3 BT, MEICEEZEIRO o7, BRItk
BRIEE D REEEMBE 1 0 2L, BEOEKFHFHIABETSH), S-KETIFIZE
481 » Madelung 2% 0 2 bz, 7o, BEEWEHELIENIE, WL L B
HAERMAEEONR L 2T 5 FHiE. ZRESHBOLNRTWA (M), HIABT, HEI0E
HIA . hemiresection—interposition arthroplasty, S-K MNEREHOARLEE*HETSL D DH1F, AL
# : Sauvé-Kapandji . AT A ML BREBEOBH~OREE M 3HIT,
stylo—carpal impingement 32611238 SN, S-K&
FEEERIL 17 ~725%, W4, MBoKAEHE T, ENOREEDYIRORLE®FFHFI L DN
BB 1FE24 H~84E77 A, FH3E82» ATH 5. 260, BUREICEHFEIE LD D26, RAF
REONRIE, LREOEHEEE CHERITE REFHEO A F v ¥ TP FIIERD Shizds, B
S DONI6H, BEERMBERERETRZOD PEEELZLDIE o7z,
DFIB, NEHRO2RETTEEEEESS, TFCC = i
Wi & B REEEWEE 6B, IME%O Madelung =
K26, 2o CICHEIBHOREEERHREA 1T JEFIL 218, L TEREBICAMEOBRE DY
H3 (F1). BRITHT 1201, BEOETY LER MW, BIAN—18, m4t42° LE L WREIWHIE %
TEAMT % OB, BBREM T 4G CRABRITLTB Y, 7z, HIARATHR2EORE, BIN70°, R85 &2
HIABTREHOANEEELHET S b0, 2y EL, VAOBRETHL (H2).
L-REIFRGESGRIC L ZBEEHREMA 2, Zh EBI2 | 275%, B 7 ARICEBONTEZE. W
{3 Darrach T 1% L TAT 753 121 L THIAT W, EA40°, REISL45°, BT BB 40% &
L. LTz, P, RUERBE & TFCCOME
FEWEE IIER, BETERREDOME, X% FEETELVWEBELOBOON/20, S-KiEE
ROM(~) ROM(°) xR AIEE (%)
200 200 150
1504 150+
100
100 Er//;////A] 100-
504
504 50
0 . . T . O e T . O T
#an HER i an HER #ran HER
E2ERE E A4t 7h
X1 el e AEEIC B 2 ESTTENES S B 0%l

EVXBEIFHEFOERE L FREOTHHOM, EAIMIATHO RN & @A OTEROF % RS,
F/o, BOE, MEEETRLTWA, HIABL S IZS-KETIR, #ike bICBRFRiE
PELNTWEY, MEMIZEEEEERO 2y, O HIAYE, [ S-K&.
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E2 fEFL 218, WHET, TERECAMEDOBEY D 5.
A R, EA— 18, Hft42° ¢ ELWEAGIREZEO
B . HIAREAT# 24, HMN70°, HH85 EL, VITDEETHS.

HiAT U7z, Wit 14E2 % AOBRE, BURSICEHE
PHELTWAS, BT, @492, BHidrtat
107 %2EkEL, 0EORBETHS (K3).

Z =
B, BEVAERBMSEEI YL, FHEHRAOXE
BT HOIZHIAY & S-KEY RN T
wa, LhL, InNETICEBINLTYwAE LI,
HIA TRRBEOLEEEIELNT VWA Z ENEE

Thh, 20702k, TFCCOBHEM? LREAE
W hEEMACEENEBETI2LESEFHA. L
L, EFLWALEWS general joint laxity 2SFET
L&, ThOOBELYMATHMBRIIREELE
LR THS. T/, L\ ulna plus variant D
L DT, MMif2iZ stylo—carpal impingement 24 U
2T, ZOHEIE, REEGH2EETMR50E
BhbH. —F, S-KETR, EMNORERHBOR
REWE LBUBRTOBREOMERZEFHITSH
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Treatment for Traumatic Dislocation of Distal Radioulnar Joint

Takeshi Yoshida, Tsuyoshi Murase, Koichi Tada

Department of Orthopaedic Surgery, Kansai Rosai Hospital

Hisao Moritomo
Department of Orthopaedic Surgery, Osaka University Medical School

Traumatic distal radioulnar dislocaion is uncommon. Seventeen patients suffering from this injury
were retrospectively reviewed. There were 9 acute injuries and 8 chronic ones. 13 cases were treated
by open reduction and internal fixation of avulsed TFCC or styloid process with TFCC. Another 4
chronic cases were treated with salvage procedures (Sauvé—Kapandji procedure in one case, Darrach
procedure in one case, and hemiresection interposition arthroplasty in the other two cases). These
injuries were associated with distal radius fracture in 11 cases, simple dislocation of distal ulna in 4
cases, Galeazzi fracture dislocation in one case, and Essex—Lopresti fracture dislocation in one case.
Eight cases had serious multiple trauma. The length of follow—up averaged 24 months. In acute cases,
postoperative motion of forearm averaged 71 degrees of supination and 67 degrees of pronation. In
chronic cases, in which styloid process had been anatomically reduced, the mean supination had
improved from — 21 degrees preoperatively to 83 degrees at the time of the latest follow—up. In the
four salvage cases, the mean supination had improved to 75 degrees and the mean pronation had
improved to 85 degrees at the time of follow—up. One case of Essex—Lopresti fracture dislocation and
all the cases treated by salvage operation had symptoms related to the instability of distal radioulnar
joint.

We believe that even in chronic cases, anatomical reduction of the malunited styloid process pro-
vides excellent result and the salvage procedure should be eliminated for case with destroyed distal
radioulnar joint.

TR WA NTA o %Ll, -, WEOBBROATH

BEIAWHBH, 4E, ENERBEREOBEL B

e RSB, BERCEHR, REHE L, &4 DEBERE LB L7z,
FiE, GalleazzifiFE#7, Essex—Lopresti i
BEREWREET S, IALORERICOWT, B

Key words : distal radioulnar joint GEFIEERBHBFA), triangular fibrocartilage complex : TFCC (= MR EHE )
Address for reprints: Takeshi Yoshida, MD, Department of Orthopaedic Surgery, Kansai Rosai Hospital, 3—-1-69 Inabasou,
Amagasaki—shi, Osaka 660—0064, Japan.
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EfH LOHE

HEFSIZEHTI2EEOER AL, TnEE
BLH, RBELBETS. 20K, BEILTY
5 TFCCH A\ VIFERER 2 BHFHUEICERER
ETHLDTHB. firtk, MARNEHL» AHIRT
%,

F7-EMBEREE (DRUD CHEHOAHES, BX
B EPFELET A, salvage FATE LT, Sauvé-
Kappandjiiz % 14tZ, hemiresection interposition
arthroplasty % 2%0i2, Darrach Ff % 160247 - 7.

EBIIB 126, LESHITH L. FHid17~80
B (PHEBEHENME24 2 B) THE, HEEET9
#l, BEIBBILS8HIT, EEONFIL, BEEMEEIT
WfED Do 116 (5 boFAHER), REEKRD
4B (9 B 1BIHHEER), Galeazzi FRFIEHTAT14,
Essex-Lopresti BB 4161 TH 5.

EHEEISFICRO LN (R, ZO%PILE
THRTORT LRICBITAEHESS (BOONE, ¥
7209 LFEBES LT OAEEF S, LHEEN
WOMmREY, HEEORH, Essex-Lopresti[iiH
B EFH o7, ERAOI S, ERISEB L UERT7
R L B IR DK EALBETH L.

WEEEB I, REAOFEEMARE, HA0TE)E,
ENMBRESFONEERETH 5. DRU]DAEEMEE,
AT AL TREEICEMTEU~NOX ML AR ML
T, BE L BB UEFMICEME L. $7-, BN
®DRUJ LNV TO dynamic CT % W THRE %Nz
7o, B, HRIZEES, KRBT TREL, 4
BEIRBIIZ B Tid, BEFMICBE L -8 E, sal-
vageBE L IZ T CERE L 72

& ®

FHiEF O TFCC DEHREIE, 1281IcB v TiE,
ERERICIEFED TFCC 2 FIF 2 RETERERED
BB o/, BEAHBEBDO2H L SORDEF A
WEMOEFNZDOWTIE, TFCC D% TERZER
CRBETALICHBELTEY, EEEMHEEITICE
- 72 VEEBNICEIRZER X D dorasal marginal ligament
DFBERZ & & B 12, volar marginal ligament % {117
RERERSEIT L CRLEFINSH o 7. F 72 Essex
~Lopresti WHBWHER Tid, EREEILSTCOER
CBREMNEMICEMU» LR COMBIEELL.
5 1HIIEEIESI T TFCCORBIIER TE TV

1 AHEE
i E N R R E I
. ERERIRE R, EEERE, KBEER
. FREEMSESRET, FREET, REHERE
. LEEEEHIE, MEHREA, SENERE, FREW,
THE
. MHBERE, BEEHRIER, REMERE
6. Essex—Lopresti fracture—dislocation, A K& &
B, BEEH
7. FREEHE, MPREIRAS
8 KEREBH

TR RIS BT B4

oW N

[l

LVa,

FEEPITIE, ThoDBEORFE, BRFE 74
EWERIA6H, BEOEBIELT S 024,
E PR L2 3 IEBIAT L B35 5 b O O ki BT
TH5. ROMiZEA67° (10~90°), EA71° (40~
90°) T&H A. DRU] DAREEM I Essex—Lopresti[ii
HEHRDOIFIZREHEHOEUMARNOALERE L BD
LEDRT, WOEFIAEERTEL 2d o7,

BRIEG]CHEE EMBRES TIX, 451F 38 CEE
BE o7 2l, HMOIFILEECEEIRET LD
AT, BT 2RI ERIREHEL ) M 21Tk
L7z, o7 V— 7o, miEfRsEHe LT
KEELZETHB, HIZEAFA~DOHIRRIH L,
MEr—21° (=50~07) LFEBATH o7z, L LR
IZEP 88" (80~90°), [EI4+83° (70~90°) & REFIZ
EHELTYwS, F:4i#%0DRUIJOAREEIT 2V,
Dynamic CT Tid, REZERZEELD malunion 2 FDH
bhie., $hbb, THEED TFCCH L UERER
BEHEHMNBIZEELTWA L 2hb oY, RE
BEAEMICHEA LM EICB Y CERER A mal-
union LTwW5A (H1). L4 T, EHEMHEICEW
T, BEVEREEICA VY I LTANTE R WE
EZz Hhiz. FHEEO TFCCOIREER, 481435 T
BREERERIZOVW T FIZIZERICELELTS
D, o128 Tt dorsal marginal ligament 2¢
REDEIRZEFIZ, volar marginal ligament 2R B8
B LIRETHAL TW. ERERORERS
& T malunion % f#HE L THRHENMBICEESTS
Z &, fitédynamic CT T BIFICEELTWA T
EXbh s (X2).

BRIABI Csalvage R % Lz 4EFITiX, #aiomE
RMEEAEHICEESNTWEDS, HikiEAT75
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pronation supination

Styloid process

® 1 Dynamic CT (4f#i)
FE BT ORI 2 VA%, [, KRWEHTRYT TFCCHAERER 2 F T -L I TRE
BE|Zmalunion L CTW5., #HRIZRE. BEOESIISERHNFHIIERS LA TFCCIZL D RIR S B H
B AT O sigmoid notch TSR EEICA V¥V VT 5,

neutral

pronation supination

2 Dynamic CT (#ff%)
AL — X BN EIESRD 6N S,

(60~90°), m4t61° (30~80°) & BIFHTTBIE %1

BLTBY, BEOMEEIEY. L2LRFOLRE = &

OFENI CIAREEH D, BRERE LTHAS HROWEICHA DL L2, TFCCIERBO [|/A4E)
BoMmEe, AN CEVYIRTEY, ERZTY eDEEMEE LTHEECRYTHE?. S$HDE
EHS ISR EDERIEREL Thiz., Bl 72 5> C salvage P LAt D ERI T, TFCCOEE
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FRELTBEELTALE, WTNOER T b ERERMA
(RN ToErdo7z. F0H b RELRERE
Hatek) b X 108T, BRI RENEFWRCE
EISNTHWBERNFIFITH -7 (NZ TEssex—
Lopresti LEEH O 1B TIHBEEMNEH TOHEELTD
272).

FEEEFIC BT, NS E b ICRIFEEEB
THED, DRUOTEED EL ZORBITR» - 72,

Nakamura & * i3 BEIB R4 K B ET 0 B EAER] T,
REZEIREEO malunion 123 LT, ZIREENEIT
BDICL YV YFE L ERMIIOWTRELTNS. L
WLRWBE, IO DEFIZOWTTEFCC DR
DWTOREIE 2V, SEER LBIBERNICBIT2
[E4EIRRIE, EHE %D B WVITEHSWIZIER Ri%iet &
35 TFCCH, EREREZEOTHALALREHEIC
malunion L, ZOEE, HEREENFRELLEEZ
bz, L7zhoT, EREEL BN LMEIE
BEETHZETRIFLHERVRONAbDEELS
ni-,

T4 EBE LERAICIZAERE RS (R,
L7zHoT, ZOEAICIEhigh energy injury #7% <
EihsLBEEINDG. SOOEFND L, T, FHE
REMB L UERVERBEORE % A4 % Essex—
LoprestifiFHE# %, MEHOBEDEN 2 SicBw
T2REZBEBTEYER S TER #5517 LEFA»E F
iz, AIOBREEOREREE, AR L
BHREFEESNTWBEE, 09 2, EVERE
D salvage FAII TE LR Y BT 2iTh il bk
v, FLT, BEVERBHEAORENS  DBEE

EhWEE R TECCHRMBTHET 2, 25
WIZEREEETOH BHE, TFCC L ERER) 1
DDAV R=—FZ L PELTEIC LW ZEHERLT
WL, 7ok ABIHEOHREESTH - CTh, 4R
L7 ) IR BRSO EREYE L) & %L
BETLZEDNTEREERD.

Salvage 47 O AL HTFT O SRV TERHIR, #KH
PHEREN, BEOMEELEREFTHE, Ly
Lahs, FMCEREMZT4E, RE, BEH®
FEEWICERNT 2 L EZLSNDERFED SN
Lo T, TNHDOFMITECEEL LT, &
BRESHEOT MDD ZESICR ) BT+ & e
FESY (WA

& B

1. $reEsl, BEEFE HIZTECCH 5 W Z TFCC &%
REEDEETRFLERI R ON,

2. BiDMEOEMERBHEETL 20REr BHET
Nid'salvage T & &7 9 5.

3. Salvage FM XM REF 72, ALEEHEICEEKT
B EEZONBEIRNA LN,

X )

1) Bowers WH : Instability of the distal radioulnar artic-
ulation. Hand Clin, 7: 311-327, 1991.

2) Aulicino PL, Siegel JL : Acute injuries of the distal
radioulnar joint. Hand Clin, 7: 283-293, 1991.

3) Nakamura R, Horii E, Imaeda T, et al : Ulnar styloid
malunion with dislocation of the distal radioulnar joint.
J Hand Surg, 23-B: 173-175, 1998,

—131—



HF 42 (J Jpn Soc Surg Hand), £16% #1%5 132-134, 1999

3D-MRIIZ & % F#E TFCC O R [E A o 28 4b
— R R BRI OV T —

B )7y ERRFRETEE AL R

o E k-# o
B 7S ERAEERIERE

NI =5 B % R
F KB A

Three Dimensional Magnetic Resonance Imaging of Triangular Fibrocartilage
Complex during Pronation and Supination of Forearm
—Distal Radioulnar Ligament Deep Fiber—

Shoji Ishii, Masuo Sasa

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

Hitoshi Kihara, Moroe Beppu, Haruhito Aoki

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

Both the dorsal and palmar distal radioulnar ligaments (DRUL) of the triangular fibrocartilage com-
plex contain superficial and deep fibers. The purpose of this study is to investigate the morphological
changes of DRUL deep fibers by 3D-MRI during pronation and supination of the forearm.

Seven right wrists of volunteers with no past history of trauma were studied. The MRI apparatus
was 1.0T-MRI, GYROSCAN T10-NT made by PHILIPS. 3D-MRI films were taken in neutral, maxi-
mum supination and maximum pronation of the forearm. An oblique slice of the 3D-MRI was
obtained after plan scan. We determined the direction in which the distal end of the sigmoid notch is
linked with the fovea of the ulnar head and the base of the ulnar styloid on the coronal plane. The
conditions were ; Technique : 3D-GRASS method, Slice interval : 1.0 mm, TR : 41 msec, TE : 18 msec,
flip angle : 20 degree, FOV : 13.0 cm, matrix : 256 X 256, and SC time : 6 minutes.

The dorsal and palmar DRUL deep fibers showed iso intensity and converged to the fovea of the
ulnar head and the base of the ulnar styloid. In the neutral, maximum supination and maximum prona-
tion of the forearm, the deep fibers showed no remarkable change. The dorsal DRUL deep fibers were
formed into slight convexity dorsally. The palmar DRUL deep fibers were formed into slight convexi-
ty palmarly.

The 3D—MRI of the dorsal and palmar DRUL deep fibers showed no remarkable change during
pronation and supination of the forearm. The 3D—MRI proved useful for identifying the dorsal and
palmar DRUL deep fibers of the triangular fibrocartilage complex.

Key words : magnetic resonance imaging (%4508 %), triangular fibrocartilage complex (ZAMRMEKEHEAK), distal

radioulnar joint (BEZB2RPBSET), morphological analysis (JEREEHT), forearm rotation (RTHEEIAE)

Address for reprints ; Shoji Ishil, MD, Department of Orthopaedic Surgery, St. Marianna University School of Medicine, 2—

16-1 Sugao, Miyvamae—ku, Kawasaki-shi, Kanagawa 216-8511, Japan.
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FHEI = ARMEREESE (LT TFCC) i, arti-

cular disc & Z4 - FHORMERLHF (UL T DRUL)

25 7% A triangular fibrocartilage, meniscus homo-

logue, REIFEMFFHERE REAREHFERE
ZAEEETrOBRENS. EA - FRODRULI
BLIEBERBO2BOMMEICTPNE, TFCCIE,
EA AR BEE O stabilizer TH ), BIROEAS I L
STCEETHLEEZLNTVE, #LTTFCCIE,
BEIZHY, HERFEHNY S O ICEKRTEN " I8
HALIRENTWED, RIERHEL EI LW, &e
¥, BEIZBWTTFCC ® articular disc, DRUL %
JE %5 4# &~ meniscus homologue O i @ A4 iR O T 5E
DAL % 3D-MRLIC & ) 47 Lk L7-Y. A#fED
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Mg E L, MRIBESE L, PHILIPSHE10 T
MRI, GYROSCAN TI10-NT % 7=, H|ERKMIE
[EEAGT TR BIESIE M 180°, RYBAMIMHEN, TS HH
N TORBIRARAA, BRSPS, SRRSO
3REALE L7z, B, Bihd Xk 5 ek > RS
=7 VRICERS L7z, WERIE, EIRETC T
BOREBYERMES? S TFCC *®BEL, REHEE
BIUREBEREZEOETIET A ARE L. EE
i3, 3D-GRASSHIZT, slice FIfE 1.0 mm, TR
41 msec, TE 18 msec, flip&20°, FOV 13.0 cm,
matrix 256 X 256 T, FBMOEWMEEILZ, #6545 T
Hoiz.
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TFCC D&M & F# o DRUL EE BT SIEREIC
Wl sh, REEES L UCREEREEDHEIIZ T
THER LT, silgmAmPAAL, BASPEM, &
KESMEDNT ORI BT D BEOE L bR
<, BHIoDRULERBHMET LB OBIRE R
L, #EODRULERBKEMHE DXL PLEMLNOBRE E
LTw/z (Fig. 1, 2, 3).

Fig. 1 ®ilsKuEMAL
W OB BV T b EA O DRUL BE#
# (single arrow) B3RP EFANOZREE
L, EM o DRULER# M (double arrow)
BRRERMNOBREELTWA,

Fig.2 RiRg e pagtrh iz
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W5, F72, Ekenstam® &, @4&4ERIZEE O DRUL
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Fig.3 ATBE&KESL
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% DRUL D& Mt &L REHEDO R DOE N EBE
35 b DA, prestyloid recess # '@ 4 meniscus
homologue TH % & & % 72,

& B
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Analysis of the Distortion on the Triangular Fibrocartilage during Pronation
and Supination

Akio Makita, Toshiyasu Nakamura, Shinichiro Takayama
Yukio Horiuchi, Yoshiaki Toyama

Department of Orthopaedic Surgery, School of Medicine, Keio University

Shape changes of the triangular fibrocartilage during pronation and supination were studied in four
fresh cadavers using the axial radiographic analysis. A very small dental X—ray film was set horizon-
tal at 1 cm proximal of the DRUJ. The wrists were maintained its 3 dimensional structure with the
ulnar carpus. The disc proper was almost stable and did not show no dynamic changes during prona-
tion and supination even in the specimen with positive ulnar variance.

These findings suggest that the disc proper is stable during pronation and supination, in order to

function as a hammock to suspend the ulnar carpus.

o

FHH=ABRERETESEK (TFCC) 0RERMD
hammock #5& D —EC& 5 disc proper (DP) #%[H
P HIC AR T B B EPIZDV TV L D2 ORE
W DHHUY, RIEZEmVPE T2, 22 THRAE
G AR AT CRIETEERT L R FRE 2D R 7odr
BERAER FIE % v, DP ORIAS OB %
TVWEAIEARZSTHRELLY. 20HE Tldnull
variance DEARTIIHREIZIZE A LA LN d o
72%%, plus variance DERTIIRIAKFICR FHEDZE
E BTz L ) DP oBAIRSIC IR L AL N7, L
7 LA IR CRERT S /ARG A B 7% TFCC
DINFEEENR N TV Vo, SEESE LTE
MNEBREEHBXKE7 1 Vo FAVTRETFRE

I

HHET TODP ORIREL % axial view TEIZE, BT
L7,
WERE LUHE

PR CHERT U - AR AE AR R4k (50 ~ 75 %,
FHI681E) & A7,

FRAEEA X b /NDEEIC TFCC @ DP R AL E 12
ALEGELTTHEOB/INEBEKETZEL. £7
disc DEETEEICEMEIC3ME, discHRBOTES
148, BEERAOEROSHSIZENEFRLIATD
BAEBMLA (Mla). FEH*»ETE, BRE+
B CEER, HHar#Esl, ERr NEEEHR
0 TLEEZKFICRE*EEICHERICHELL.
RIERBOEMABRBEEEN 1 cm OEAI/EHRL
Ay MICHBEAXE T 4 VAEKFIZREL,

Key words: TFCC (=AM B A1), biomechanical study (&ASZHIHIZE)
Address for reprints : Akio Makita, MD, Department of Orthopaedic Surgery, Keiyu Hospital, 3—7 Minatomirai, Nishi—ku,

Yokohama-shi, Kanagawa 220-0012, Japan.
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Treatment for TFCC Injury with Colles” Fracture

Shinji Nishikawa, Shinji Naganuma, Kazunari Takeuchi
Akira Fukuda

Department of Orthopaedic Surgery, Mutsu Genaral Hospital

Koichi Arai

Department of Orthopaedic Surgery, Aomori Rosai Hospital

Sixty—two patients with Colles’ fractures (16 men and 46 women, age ranging from 22 to 88 years,
mean :58.3) underwent wrist arthroscopy of 62 joints (29 right and 33 left) to observe the triangular
fibrocartilage complex (TFCC). When TFCC injuries were recognized, reconstruction was attempted
where possible.

The TFCC injuries recognized under arthroscopy were grouped according to the Paimer classifica-
tion as follows : 1 case of 1A, 3 cases of 2B, 4 cases of 1D, 1 case of IIB, 2 cases of IIC, and 4 cases of IID.
No fractures of the ulnar styloid process were recognized in any of the 3 patients with IB injury. The
radius was surgically repaired in 60 of the 62 patients, while the tears of TFCC were left untreated
because they appeared flattened in 4 patients with TA or ID injuries. Two patients who were classified
as IB or ID and treated conservatively exhibited irregularity on the TFCC surface, which required
partial excision of the TFCC. Two patients classified as IB indicated a loss in the tension of the TFCC,
which required suturing under arthroscopy.

Thirty—eight patients experienced fractures of the ulnar styloid process ; the TFCC was flattened
by the reduction of the radius and normal tension was restored in 23, while the TFCC tension
remained reduced even after reduction of the radius in 15. When the TFCC tension was reduced,
instability of the wrist joint on the radial side was recognized on fluoroscopy. Initially, the TFCC ten-
sion was left compromised in one patient, which resulted in malunion of the radial bone fragment with
radial deviation. Therefore osteosynthesis of the ulnar styloid process was added to the therapeutic
regimen for the subsequent 14 cases. Restoration of the TFCC tension by fixation of the ulnar styloid
process can be confirmed under arthroscopy : fluoroscopy also substantiated correction of the radial
instability. Findings were similar for those where the TFCC was sutured. Satisfactory results were
obtained in all patients whose TFCC was treated appropriately.

Injuries to the TFCC occur frequently in association with Colles’ fractures. Treatment of the former
is required when the TFCC is no longer capable of maintaining stability on the ulnar side of the wirst
joint. At the moment, arthroscopy is effective in diagnosing this instability.

Key words : Colles’ fracture (2 L XE#f), triangular fibrocartilage complex : TFCC (ZABMHMEEESE), wrist
arthroscopy (GEBIEi$E), ulnar styloid process (R/BZEIRZERE)
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The Clinical Experience of Using Holmium : YAG Laser for TFCC Injury

Masao Fujiwara, Takeshi Yamamoto, Kazuo Iwasaki

Sumiya Orthopaedic Hospital

The holmium YAG laser vaporizes water—laden tissues efficiently, avoiding thermal damages of the

surrounding tissues.

The application of the holmium YAG laser in wrist arthroscopic surgery has
been rarely reported, although it is commonly used in other arthroscopic operations.

We reported

here 15 cases of triangular fibrocartilage complex (TFCC) injury treated using a holmium YAG laser
system. We used a system with a laser probe of 1.7 mm in diameter.

We performed arthroscopic partial resection of injured TFCC with traumatic tears (12 cases) or
with degenerative tears (3 cases). The average settings of the holmium YAG laser we used were

approximately 1.0 J X 8 ~ 10 Hz.

The average of postoperative follow—up period was 8.3 months

(ranges, 2—18 months). Final outcome evaluated by Kido’s classification was “excellent” in 9 cases and

“good” in 6 cases.

The holmium YAG laser was proved to be useful in vaporizing fibrocartilages without damaging the
surrounding cartilages in Palmer’s type 1-D tears. It was as effective as the mechanical resections in
Palmer’s type 1-A tears, and was not useful in synovectomy.

i U & I
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Key words : laser (L —%'—), arthroscopy (BIfi$), triangular fibrocartilage complex: TFCC (=it EH 41)
Address for reprints : Masao Fujiwara, MD, Sumiya Orthopaedic Hospital, 337 Yoshida, Wakayama—-shi, Wakayama 640—

8343, Japan.

—145—






TFCCHBBIIBITAARN I T A - ¥ 5V —F—DOFEHER 147

E2 L:AWRE R:BEAKESE, P:7u—7, H:kVIvAaYsrL—¥—=3k
LP : L—%¥—7u—7, T : TFC&R, C: BEORIL.

(=04 mm), NEFOY VR EDBBIIRILI N
v, @OF - BRARICA LN AR E LT, T A4
—HODKEEREMNICERICEAREEHEE L Z 0%
vt (=E—¥HE), O NWARER, wLOHE
BHb., OIFEZELET LVREEREOUERIZEF]
THb. QEKIIBVRNZRTICO b T, K
PTOFFRELTEE LTnE, QRERBIE:L
NERI L D EOEBOBIBEF LT 5.

KiZ, Ho: YAG L — ¥ — D~ 0EE* B4K
WWEETL, L—F—E— A0~ OERTRET
587 A= 5 IZi3ER, MBHNOKRLEEDOERE,
8T —EE, BEERSSL. KL —F—I2EEN

2.1 pm ESEARAMRIRICAIE L, A& ToORIUEA 04
mm v, L L, E—¥FRIZL->T3~5mm
OFMEREL, TORERD., L2 T, KFT
7o — 7R R A 5 34~ 54 mm PL FEEEITH
ﬁ IREEREZT, H2mmEEXEE, Llgr,

LIEESE L LR, BEGErRET A, BEN
@ﬁﬁﬁﬂ%%@ﬁﬁ&@%%ﬂiumﬁﬁﬁén
TWwWh, LoT, A—#ErEANT—, /LR
TEEEBES L) L, Tu—7%ms it
XETHWTY, 05 mmil EERICEEGEEIER
W ORL =L, 77 AN HOTIEEL 254" T
EDB, ST —FEE ‘L= =T =/ LD

— 147 —



148 R M

BERE” Thbh, L—F—s7 2B, Y48
D2FITFIBIT B, LidtoT, FTu—-TEmeH
BOBEMIE 2B LT —BEIT1/412% 5. B
oW Ti, SLVARIETHY, 24TV 04Tk
EEEEIRLY — P I AREBRASD REEOS
WANE (1/7SVAZET HEE) 120.25 usec & 4B\,
FNTL4Hz B2 TR—MBZICEF E L, B
BHEB~OBBRESKEL LB E0ERLODDY. L
Ao, BEBLYARATTIC, BEBOA TR
HEL 0 EEN T - FETOERERBH &4
LB, FaDERBTIE, TFCEHSWBRTIZLO)]X
8§~10HzAHIEE Bbh/", SWRETOEETIX
ERPICEHTEY, TFCAHMBA ST ERHFA
Lhizh, 210 WU EORATIE, MBIROE
D Aa—= T E LBRFEIGFONE Z B o7,
FEBE DA % B B BB O BT 2 vt
WHEOBERIL —F—FHBEOEI) FRETH ),
FOIEMATS R ERTW/Z EIlETbDEEZ
Twb, F72, 05, 30°DERZE L7 mm DMV L —4—
o7, BEEICERTW. LT, Ew
HEFHRESEATOEENES T, B, HFIEE
MERORBOLEEHRELEET L LW edhoi:
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Ulnar Shortening for Triangular Fibrocartilage Complex Tears Associated with
Ulnar Positive Variance

Akio Minami, Hiroyuki Kato, Naoki Suenaga
Norimasa Iwasaki, Chika Yoshioka

Department of Orthopaedic Surgery, Hokkaido University School of Medicine

Twenty—five patients with triangular fibrocartilage complex (TFCC) tears associated with ulnar
positive variance who did not respond to conservative management were treated by ulnar shortening.
The follow—up period averaged 35 months. All patients complained of pain, restricted forearm rota-
tion, and weakness of grip. Arthroscopy was performed in 23 of 25 wrists to assess the status of the
TFCC and the degree of the degenerative change of the proximal aspect of the lunate and triquetrum.
Arthroscopic findings consisted of 15class 1 and 8class 2 tears according to Palmer’s classification.
When the TFCC showed a traumatic flap tear, only the torn flap was removed arthroscopically. Ulnar
shortening averaged 3 mm. Transverse osteotomies healed in all patients at a mean postoperative
time of 7 weeks. Twenty—three patients had either complete relief or occasional mild pain of the wrist.
Two patients with persistent pain had additional procedures performed. Postoperative X—ray films
revealed slight degenerative changes at the distal radioulnar joint in 7 patients. Complications included
1 reflex sympathetic dystrophy and 2 fractures through the osteotomy site after early plate removal.
Ulnar shortening is a useful procedure for TFCC tears associated with ulnar positive variance.
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SZARMREEEE (TFCC) WEIIHT 5 1E#EIC
BLTd, RE—20RBE/OLATVRZ V. BEIC
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Bensy 4 TORBEODE, REEMHEN L) 548
BENTnptedn-mwsw ) 5l TFCCOHE
DX REFEIIH L CED L) L FRHRE BIRT N

ZFE G TFCCHTR I L TSR T WERIC
TEE L ZBRREE T |G L T 5™, Ko Ef
TRIFLMBERBEVRONID, REFTIANYT
¥ AR LIZBIR A IREARHREES T RERR
BRTHorz. F72, #ETL /2 TFCCEMEMAEBIIIH
LT, HEFRRTURMOM L HIEERTIIRTFL
BAREER SN0z,

INLORBREERIIEEL IR, REOT TR

Key words : triangular fibrocartilage complex : TFCC (= f### 54 41%), ulna plus variance (RE 7 &%) 7 R),

ulnar shortening (R & 4EHEM7)
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RENIT AR TIATHY, FHTIA35
mm (1~8mm) TH-o7.

MEHSIE TFCCORBEYMBETHIEHWT, WL A
REBMBEEEL LN 20 BV TEBII T L
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Management of Scaphoid Nonunion :
Does a Persistent DISI Deformity Influence the Final Outcome of the Wrist Function ?

Goro Inoue, Masaki Shin

Department of Orthopaedic Surgery, Toyohashi Municipal Hospital

One hundred—eighteen cases of scaphoid nonunion in which definite union was achieved by internal
fixation using a Herbert screw together with bone grafting were reviewed to prove a view whether a
persistent dorsal intercalated segment instability (DISI) deformity influences the final outcomes of the
wrist function or not. As an overall clinical evaluations, the scoring system proposed by Cooney was
used, There were 26 wrists that had a persistent DISI deformity with the radiolunate{RL)angle of
greater than 5 degrees, ranging from 5 degrees to 25 degrees. Their average wrist score was 86,
whereas it was 89 in the 92 wrists that had no DISI deformity (p=0.07). It was proved that a residual
flexion deformity of the scaphoid is not associated with a poor functional result if the RL angle is less

than 25 degrees.

i U & I

FHREBME OBETIE, 8%, dorsal intercalat-
ed segment instability deformity (DISIZE) #5%4F
L7z FBEHATHLFHHOBEREELZRLL TV
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A &
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B X ABEAH LT 7. 67 BELLEHAET
EEMIZIIFIEY, FOH)LERAVELNL
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24 » ABETH-7-. TEEZR2HT, 20
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#¥ 7 AEELE, QR S (EE BN O R L),
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SEMHEEY O7THEB IOV T BRI 21T - 72, st
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HhHEL7

i 2 &

QFWEEER ; TBIF 23198, TBIE24+ 10T
MEMICHEFNEEEE 2P o7 (p=20.48,
Student’s t—test).

Key words: scaphoid nonunion (#IRE A%, radiolunate angle (8% FIKE#), DISI deformity (DISIZEH), wrist

function (F-RAHIHEEE)
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Force Transmission in Wrist Joint after Sectioning SL Ligament

Emiko Horii, Ryogo Nakamura

Department of Orthopaedic Surgery, Nagoya University School of Medicine

Eiichi Genda

Rosai Rihabilitation Engineering Center

1999

Analysis of force transmission through the wrist joint was performed on 6 normal subjects by using
three dimensional rigid body spring model (3SDRBSM). After calculation of normal stress distribution,
sectioning of the scapho—lunate ligament(SL)was simulated (stage I). In addition, the other ligaments
supporting scaphoid were sectioned in order to determine the secondary constraint after sectioning of
the SL(stage II). Force transmission through the radio—ulno—carpal joint was 48 % through the
scaphoid fossa, 40 % through the lunate fossa and 12% through the TFCC. In stage I, 44 % of force
was evenly distributed on the scaphoid and lunate fossa. In stage II, load transmission further shifted
from the scaphoid to lunte fossa. In scapho—lunate dissociation, the scaphoid becomes unstable to sup-
port normal stress, then load transmission through the lunate fossa significantly increased. The STT
ligament was important as secondary constraint after sectioning the SL.
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Diagnosis of the Scapholunate Dissociation Using Scapholunate Profile Fluoroscopy
and Arthrography

Hiroshi Ono, Yoji Nakagawa, Toshifumi Nakamura

Division of Orthopaedic Surgery, National Insurance Medical Center of Nara

Hiroshi Yajima, Susumu Tamai

Department of Orthopedic Sugery, Nara Medical University

The purpose of this study was to evaluate scapholunate (SL) profile fluoroscopy and arthrography
for diagnosis of the scapholunate (SL) dissociation. The SL profile view was the posteroanterior view
of the wrist at 20 degrees pronation position, because the SL joint was inclined 20 degrees from pos-
teroanterior axis. SL profile fluoroscopy was consisted of eighteen position views. Arthrography was
consisted of three compartments (radiocarpal, midcarpal and distal radioulnar joint) arthrography
with SL profile. We have used SL profile fluoroscopy and arthrography in order to find the SL dissoci-
ation when the patient have radial-sided wrist pain. One hundred and thirty wrists of 90 patients
were examined in this study. Thirteen wrists had SL joint pain, 26 had widening of SL joint space, and
31 had communicated defect through SL joint. Only four wrists which had SL joint pain, widening and
communicated defect were diagnosed as SL dissociation and underwent surgical treatment. Other 13
wrists which had both SL joint space widening and communicated defect without SL joint pain were
diagnosed SL dissociative state and were observed without surgical treatment. Out of 26 wrists of SL
joint space widening, four wrists had static SL dissociation, which were obviously diagnosed by plain
wrist radiograms. Other 22 wrists were diagnosed initially as normal by plain wrist radiograms, but
was diagnosed finally as having dynamic SL dissociation by SL profile fluoroscopy. The SL profile fluo-
roscopy and arthrography were useful for diagnosis of both static and dymamic SL dissociation.

B OVARE HIREHEE (UTSLEE) <abs®.
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Key words : scapholunate dissociation (FHiR& A IKE 88, fluoroscopy (X#REHEE), arthrography (FRIEES)
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A Clinical Analysis of Pathomechanics of Extrinsic Midcarpal Instability

Takenori Sakada

School of Health, Medical Care and Welfare, Saitama Prefectural University

Masahiko Sakali, Seiichiro Yakushiji, Taizo Ikebukuro
Setsuo Ninomiya
Department of Orthopaedic Surgery, Saitama Medical School

There has recently been increasing interest and recognition regarding the midcarpal instability
(MCI). MCI is classified into three types, that is palmar MCI, dorsal MCI, and extrinsic MCI(EMCI)
with a Z deformity of the carpus after Colles’ fracture. The purpose of this study is to clarify the
pathomechanics of EMCI clinically. In 3 cases with clinical findings of EMCI we observed movement
of the carpus by cineradiography, comparing with normal wrist joints and those with malunited distal
radius fracture.

The range of motion of the wrist is almost normal after Colles’ fracture with EMCIL. The average
age of patients with EMCI was younger than that of malunited fractures without wrist instability.
There was no relationship between the occurrence of EMCI and severity of malalignment of the distal
radius.

In EMCI the cineradiography of the lateral view in maximum ulnar deviation showed that the lunata
rapidly dorsiflexes and shifts in the palmar direction considerably, and the capitate simultaneously
shifts in the dorsal direction. On the other hand, the motion of the lunate was small in malunited cases
without wrist instability. These clinical findings suggest the rupture and laxity of the palmar carpal
ligaments in EMCL

We concluded that the pathomechanics of EMCI are the major change of the distal radius with
severe dorsal tilt and the dorsiflexed position of the lunate with palmar translation in ulnar deviation.
In this position, the capitate translates dorsally for the ruptured and lengthened palmar ligament. The
axis of the capitate is not colinear with the lunate, and sudden clicks or painful subluxation occurs
(Sakai proved the pathomechanics of EMCI by an experimental study. ] Jpn Surg Hand, 13:206).

Key words : midcarpal instability (FARHF RS AL ELE), wrist joint (FRIET), distal radius fracture (EFEMIFEDT),
biomechanics (/N1 F AH =7 &)
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Partial Wrist Arthrodesis for the Treatment of
Osteoarthritis due to the Wrist Injury

Hiroshi Yajima, Susumu Tamai, Hiroshi Ono

Department of Orthopedic Surgery, Nara Medical University

Introduction

Total wrist arthrodesis has been performed for many conditions that cause painful, unstable, or arthritic
intercarpal or radiocarpal joints. Although pain relief obtained by this procedure is excellent, it considerably
restricts hand function. On the other hand, partial (limited) wrist arthrodesis provides a stable and pain—free
wrist, while preserving some wrist motion. In our department, partial wrist arthrodesis has been performed on
13 patients with osteoarthritis due to wrist injuries. This article reports postoperative results of the 13 patients

and reviews the indications and problems associated with this procedure.

Materials and Methods

Ten of the patients were male and 3 were females. Their ages at the time of surgery ranged from 23 to 70
years old (average, 42 y.0.). The right hand was involved in 9 patients and the left hand in 4. The preopera-
tive data was unknown in one patient with 33 years follow—up. The periods from onset to surgery varied from
4 months to 30 years (average, 4 years 7 months). Pathogenesis of the osteoarthritis involved a distal radius
fracture in 8 cases, a scaphoid nonunion in 4, and a perilunate dislocation in 1. According to Frykman’s classifi-
cation, 2 of our patients with radius fracture were categorized as type VII, 4 as type VIII, and 2 as unknown. In
3 patients with scaphoid nonunions, magnetic resonance imaging demonstrated decreased signal in the proximal
part of the scaphoid, which suggested an osteonecrosis. In the patient with a perilunate dislocation, trauma was
open and associated with an infection.

Arthrodesis involved the radius and lunate in 5cases (RL group), the radius, scaphoid, and the lunate in 4
cases (RSL group), and the lunate, triquetrum, hamate, and capitate in 4 cases (four corner arthrodesis ; FC
group). In RL group, all 5 patients had an osteoarthritis secondary to a distal radius fracture. In FC group, all
4 patients had an osteoarthritis due to a scaphoid nonunion. Limited wrist arthrodeses were combined with a
Darrach procedure in 3 cases (RSL, 1case;RL, 2cases). In FC group, tendon roll replacement after a partial
scaphoid resection was performed in all 4 cases. For internal fixation, Kirschner wires were used in 10 cases,
Herbert screws in 2 cases and unknown materials in 1 case. Periods of cast immobilization ranged from 5 to 6
weeks. Kirschner wires were removed 7 to 15 weeks with an average of 11 weeks. The follow—up periods
ranged from 10 months to 33 years (average, 5 years 9 months).

Results

In all cases, bone union was obtained within 3 months of surgery. No cases required additional bone grafts.

Postoperative wrist pain disappeared completely in 8 patients and decreased in the remaining 5 patients. In

Key words: wrist (ZEBI#i), SLAC (ZHAEFHHAE), arthrodesis (BEIEE), scaphoid nonunion (FHKREBBES),
osteoarthritis (ZHBIEE)

Address for reprints: Hiroshi Yajima, MD, Deprtment of Orthopedic Surgery, Nara Medical University, 840 Shijo—cho,
Kashihara—shi, Nara 634-8522, Japan.
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RSL group, the total arc of wrist extension and flexion was reduced from 47° preoperatively to 35° postopera-
tively. In RL group, the total arc of wrist extension and flexion was increased from 66° preoperatively to 76°
postoperatively. In FC group, the total arc of wrist extension and flexion was slightly reduced from 78° preop-
eratively to 71° postoperatively. Grip strength improved in most patients, from an average of 6kg to 17 kg in
RSL group, from an average of 14 kg to 22 kg in RL group, and from an average of 20 kg to 27 kg in FC group.
On roentogenogram, one patient with RSL arthrodesis showed advancement of the osteoarthritic changes in
the non—fused joint (scaphotrapezium joint). Additionally in this patient, the midcarpal arthrodesis was per-

formed 6 years 7 months postoperatively.

Case Report

A 38—year old man fell from a high place and suffered a comminuted fracture in the right distal radius
(Frykman type VIII). He received manual reduction and fixation using an external skeletal fixator at an emer-
gency hospital. At 1year after the trauma, Sauvé—Kapandji procedure was performed for the impairment of
the forearm (supination and pronation). Because the impairment was improved but the wrist pain was persis-
tent (Fig. la), the radiolunate arthrodesis was performed 1 year 10 months after the trauma. It was performed
with slight distraction of the lunate, decompressing the scaphoid. A 14 X 6 mm corticocancellous bone which
was donated from the iliac crest, was grafted across the radiolunate joint as an inlay graft. Two Herbert
screws were used for internal fixation (Fig. 1b). Non—weight—bearing wrist isometric exercises were com-
menced after 1 month of cast immobilization. At 3 years 6 months postoperatively, the range of flexion (30°)
and of extension (50°) were relatively good, and also both the pronation and supination of the forearm were

restored to 90° (Fig. 1c, d). He had returned to his original job as a carpenter.
Discussion

Partial wrist arthrodesis was first reported by Thornton? in 1924. Until the 1960s, however, this technique
had not been widely used, and there were only a few reports of it being used in the treatment of scaphoid
nonunion, and Kienbock’s disease. Since Watson® reported a study of his experience with partial wrist
arthrodesis in 1980, the use of various combinations of intercarpal/radiocarpal arthrodesis has become more fre-

tV 9%  And now partial wrist arthrodesis has became one of the popular procedures in the field of wrist

quen
surgery. There are two types of partial wrist arthrodesis, radiocarpal and intercarpal arthrodesis. The former
is most often indicated in post—traumatic conditions with residual defects in the distal radial articular surface,
and rheumatoid arthritis with localized degenerative changes of the radiocarpal articulation or ulnar transloca-
tion of the carpus. In traumatic cases, RSL or RL arthrodesis is indicated according to the area of osteoarthritis.
In the current study, all patients who underwent RSL arthrodesis were satisfied with the pain relief postopera-
tively, however, they were dissatisfied with the postoperative wrist motion. On the other hand, in patients with
RL arthrodesis, the average postoperative total arc of wrist extension and flexion were wider than in patients
with RSL arthrodesis, and caused little discomfort in daily living®. This difference in the results between the
two types of arthrodesis may be a reflection of the more severe pathology in those undergoing RSL arthrodesis.
However, Meyerdierks® reported a greater decrease in the arc of extension and flexion after RSL arthrodesis
(64%) than after RL arthrodesis (47 %) in his experimental study using cadavers. Even in cases where mild
osteoarthritic changes are present in the radioscaphoid region, RL arthrodesis can be performed with slight dis-
traction of the lunate, decompressing the scaphoid. In our recent cases we have selected RL arhrodesis for the
surgical treatment as often as possible.

On the other hand, there have been many procedures in intercarpal arthrodesis. Among them, FC arthrode-

sis is the most reliable procedure. It has been indicated in patients with scapholunate advanced collapse
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think that for the manual worker FC arthrodesis is indicated, and proximal row carpectomy is indicated for

female patients. As a matter of course, FC arthrodesis should be indicated for stage III (capitolunate arthritis).
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Clinical Study of Scaophotrapezial Trapezoidal Arthrosis

Norimasa Kajitani, Takaya Mizuseki, Atsuo Nakamae
Kenya Tuge

Hiroshima Prefectural Rehabilitation Center

Scaphotrapezial trapezoidal arthrosis (STT arthorosis) including 16 hands of 13 cases are present-
ed. The series involved 11 women and 2 men with a mean age of 73 years. Twelve of 13 patients were
involved in manual labor. Radiographically, 9 hands were evaluated as grade 3, and 7 hands were as
grade 2, according to the Crosby’s classification. The osteoarthritis of the CM joint was accompanied in
8 hands. Radioscaphoid angle averaged 39.1 degrees (20~ 70), and radiolunate angle averaged — 16.1
(7 ~—55). Scaphoid tended to rotate dorsally, and 15 of 16 hands were in dorsal intercalated segment
instability. All patients were offered an initial trial of conservative treatment, and surgical treatment
was necessary only in 2 patients. Thirteen of 16 hands had good results. We concude that most of the

STT arthrosis can be treated conservatively.
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