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THUMB RECONSTRUCTION AFTER
TRAUMATIC AMPUTATION

Alain Gilbert, Paris, France

Many procedures have been described for thumb reconstruction :

- osteoplastic

» pollicization

+ lengthening

* microvascular

All these techniques have good results in experienced hand. The hand surgeon should be aware
of all these possibilities and choose the right indication according to each patient: male or female,
age, dominant or non dominant hand, etiology, multiple or single amputations.

The more distal the amputation, the best chances are that the basal joint is intact with good
functioning muscle. Reconstruction can be more rigid (bone graft) and more cosmetic (wrap around).
For proximal amputations, the problem is the lack of mobility and muscle function. Pollicization will
then be usually the best indication.

In special cases the indication may be different: pollicization of an index stump in multiple
amputations ; toe transfer in complete fingers and thumb amputations.

In children, only pollicization and complete toe transfer can bring growth plates and maintain the
results.
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EMERGENCY TREATMENT OF EXTENSIVE SKIN LOSS

M. Merle, Nancy, France.

There are many therapeutic options in cases of skin loss of the hand.

Primary treatment of such cases must provide good skin cover and therefore calls for reliable
techniques. Without doubt, the best method to achieve good skin cover is to use a posterior interos-
seous flap or a forearm flap (also called Chinese flap) whenever possible.

The posterior interosseous flap is used in cases of extensive skin loss on the dorsal aspect of the
hand in the area of the metacarpal bones. This flap is ideal for reconstruction of the first webspace
and of the column of the thumb.

The advantage of the Chinese flap is that it provides sufficient coverage in all types of skin losses
of the fingers, both palmar and dorsal. The Chinese creates syndactyly of long fingers. Two months
later, when the fingers are separated, fat is removed from the flap and the resulting excess skin then
can be used to reconstruct the webspace. Syndactyly is not incompatible with early mobility of digits.

The forearm flap is used only in exceptional cases, most often in secondary reconstructive
surgery since it can be a composite flap, made .up of tendons, nerves and bones.

The cubital-dorsal flap of C. Becker is appropriate in cases of moderate loss of skin of the dorsal
aspect of the hand and especially at the dorsal and palmar aspects of the wrist.

When local conditions preclude use of these forearm flaps, the next choice is free flaps. To be
safe, it is best to wait 24 to 48 hours in order to eliminate all necrotic tissues from the wound and to
verify the patency of receptor vessels.

The donor site for free flaps can be either a para-scapular flap if loss of skin is extensive, or a
Chinese flap. The lateral brachial flap is kept for minor losses. The serratus flap is used to cover
the palmar aspect of the hand. Lastly, the flap from the top of the foot is sensitive but sequelae at
the donor site are often made worse by shoes. The inguinal flap is no longer used for the hand.

Remote pedicled flaps are used only when local pedicled flaps or free flaps are impossible to do.
The inguinal flap with a long pedicle as described by Mac Gregor is the most frequently used and
most reliable flap. Its disadvantage is that it is thick and requires several secondary fat removals.
It also places the upper limb in a downward position, which increases posttraumatic edema.
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Functional Anatomy of the Wrist Joint

Takaya Mizuseki
Division of Orthopedic Surgery, Hiroshima Prefectural Rehabilitation Center

The movement of the wrist joint is three dimentional . It includes flexion/extension, radial/
ulnar deviation, and pronosupination. These movements are possible only when intricate structures
of the carpal ligaments and articulation are intact.

The distal carpal row consists of the trapezium, the trapezoid, the capiate, and the hamate, each
of which is firmly linked by the interosseous ligaments . Its movement is controlled by extrinsic
carpal flexors and extensors. The center of the movement is in the capitata head. The proximal
carpal row consists of the scaphoid, the lunate, and the triquetrum. They intermediate the wrist
movement without any direct insertion of the extrinsic tendons. Between the two rows, the
midcarpal joint is formed. The scaphoid and the lunate envelop the capitate head in a nearly
bali-and-socket fasion. The hamate triquetral joint is a saddle joint. The groove of the hamate facet
runs from volo-ulnar to dorso-radial and it leads the triguetrum from flexion to extension as the wrist
ulnarly deviates. The sagital section of the lunate and the scaphoid reveals discrepancy of the radius
between the two bones. The radius of the scaphoid is smaller than that of the lunate. This is because
the scaphoid rotates more quickly than the lunate as the wrist flexes. The shape of the lunate in
sagital section is wedge shaped and it has a tendency to rotate dorsally and displace volarly with the
axial compression load.

The volar carpal ligaments are principally arranged in two layer of V. The distal V supports
the capitate and the proximal V supports the lunate. Between the two, there is a space called ”Space
of Poirier”, and this is known as a place of frequent carpal dislocation. The dorsal carpal ligaments
are thinner and converge into the triquetrum. The space between the triquetrum and the ulna is
separated by the triangular fibrocartilage complex. Basically, the TFC proper and the floor of the
ECU sheath (ulnar collateral ligament) are the major ulnar stabilizer.

The movement of the lunate is influenced by the neighboring bones, so that one may well focus
his attention to the position or inclination of the lunate in order to know the pathology of the wrist
kinematics.

B BFREHEOELRNIE & WH B & UFRGRIC
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FHfOERHEMEDOA % 53, BRE, BN ZNIFEL B FIRE EFREBOR TIREIZHAT
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Key words: anatomy, movement, wrist
Address for reprints: Takaya Mizuseki, M.D., Hiroshima Prefectural Rehabilitation Center, Taguchi,Saijyo,
Higashi-Hiroshima, 724-05, Japan.
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Midcarpal Joint Opened from Dorsum

Fig. 1
The head of the capitate is enveloped by
the scaphoid and the lunate, forming

The

hamate triquetral joint is a saddle joint.

almost a ball-and-socket joint.

Its groove on the hamate runs from
volo-ulnar to dorso-radial. The capitate
is stabilized by the radioscaphocapitate
ligament () radially and triquetral-

capitate ligament (A) ulnarly.

(Fig. 3),
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Fig. 2
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Radiocarpal Joint Opened Dorsally

Two fascicles of the radial ligaments are
visible. The radioscaphocapitate liga-
ment (O} and the scapholunate ligament

(@)

ligament

On the ulnar side, the ulnolunate
(A) the

homologue (A} are visible.

and meniscus
The radios-
capholunate ligament ([ ]) is rich in ves-

sels and the synovium.

Fig.3

Sagital Section of the Lunate (left) and
the Scaphoid (right).

Note the difference of the curvature of
the lunate and the scaphoid. The lunate
is wedge shaped which opens in the
palm.
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volar dorsal

Fig.4 Schematic Presentation of the lunate
and the scaphoid. (From Kauer?®)
The difference of the curvature is ac-
comodated by the longer interosseous
ligament volarly. The scaphoid (smaller
hemicircle) rotates more quickly than

the lunate (bigger hemicircle).

Lateral X-ray of the Wrist at Flexion (right) and at Exten-
sion (left).

The rotation of the scaphoid is much greater that that of the
lunate.
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Fig.6 Lateral X-ray of the Wrist at Radial Deviation (right) and
at Ulnar Deviation (left).
As the wrist ulnarly deviates, the scaphoid extends and the

lunate dorsiflexes.

BR=Z#EHoB M BT TRRL B D mE
O 2 FFMEHREFEErCED 5N B b OO
CADEEREODDEELTLL,
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Fig.7 Link Joint Mechanism of the Wrist.
(after Kauer?)
The center of rotation of the capitate is
slightly displaced dorsally {(a). When the
wrist is volarly flexed the link becomes FIR B WO BRLY

stable (b), however, when it is dorsiflex- i s o - .
B ORBEEY? LN sz ThHEY

BAEN PSS DREEE % 4 5 1 3R D S ORELER
ThHa(Fig. 1, 2), 25 LTHEL TH B & SEAHE
HEMY - R SHEE - ARBETES 2RO 2810
VERABEL THE D &2 ARY, BkE £ %0
HOHETIL T b, Thbb, miidlo V Fide

ed or axially loaded, it is more unstable
and the lunate is likely to rotate dorsally

and displace volarly (¢).
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The volar Carpal Ligaments.

Fig. 8
Two layers of the ligaments form V
shape and stabilize the capitate and

The radial limb of the

distal V is the radioscaphocapitate

the lunate.

ligament (RSC), and the ulnar limb,
the triquetrocapitate ligament (TC).
The radial limb of the proximal V is
the radiolunate ligament (RL), and
the ulnar limb, the ulnolunate liga-
ment (UL).
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Palmer!®

Fig. 9

The Dorsal Carpal Ligaments

The radiocarpal ligament (RC) and

the dorsal intercarpal ligament
(DIC), the triquetrohamate ligament
(TH),

tilage complex

and the triangular fibrocar-
(TFCC)

into the triquetrum.

converge
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VOLAR

Fig. 10 Schematic Presentation of the
Ulnar Wrist.
The ulnar styloid process (SP)
is stabilized mainly by the
TFC proper (TFCP) and the
floor of the ECU sheath
(ECUF).

OB LVE 70 v LT OBEIRT R OWRES SR
E, WOBMELFTLIERLZ->TBY, INBE
BRI L Ebhh b, —RHIC IZBEEIMR: TFC &,
RAIFER AT RER R AR L idh s 2
Do bR AXFEETH 5 (Fig. 10), TFC
BEE L REEREEFRE, REFIRMEHRERK IS
ZABERBERELRERE, sioBRfEd %%
ANERSFREEEELL T 5,

FIRBEOE &

FIRB OB & 2HH 3 2 O kR OBRIFIREM
REFRER, SEloRGHRMNFREE, REFRME
BarThs, IS BEMFREINEHET S,
R FARFI DB & IRIEA IS & h B A3k L 7o F1R
BOWAK, WHOETHINERET L. FREOH
ERZRTWTHEPEEENAT AEE L, BRHE
FEE & G0 SR S TEIEAT 5,

1. A EES

TR MBI EEFIRMET 2T T {, FRPR
BTy aEa NG, FOBEHOEE &5 o OBE
BHETELEDWTHERSS PN LI ATDHS

— 8

2 Youm &'9 3FHMSA 4 — FEBOLFREOH
XOBEr 5TEAOH S I T TOMTEEL Tw
ZEfERLT A,

BEFER OB 2 QR LIEEETHY InET L
LDEARETHL20EMTIE 250V ZREES,
AT EEEETFIREFESEEEE/FL WD, &
KRERE W IZH &0 0% 058 F FIRBIE T 60% 0 F
RhR B coEE N B,

2. BERJEEE

BREESH B ZOPLRBEHBICH B, Voltz
YW I FMERISRIE T % LR FRFNSEE (RED
BN 2 OV AIFARTII RO (B BT
3 EHRBL T, M ICFREHHONE T 5B FER
TR A E DG & £ 3 528, ZHEOME B O
T 5 ARE R EOEMFRIISRNFEOH & #EY
CT50pEMPET S, 220, AREBORMEL
HWEEDOHEL2 70y b LTAD EEABREEAY
BuTtwuanl ebhnd, —R, REEIANZEL T
WBEIIIAZBEFHREISREOBEES L, =
AEORIEM L, AREORIASES L » &L
haZedby»sd (Fig 1),

&I, FIHBEOHESEATHEE, AREIE

Fig. 11 P-A X-ray of the Wrist at Radial Devia-
tion (right) and Ulnar Deviation (left).

The arrow indicates volar lip of the
lunate and the dotted line indicates dor-
sal lip. Although the proximal row
looks Jike moving in the opposite direc-
tion, the volar lip of the lunate hardly
moves. Therfore, contra-directional
movement is actually represented by
extension of the scaphoid, pronation of
the lunate, and the proximal migration

of the triguetrum.
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CREA»S DEHEZ TR T AMEDERALRDL I L
PHEETES, IITARBOMEONHEEE DS
& OFWA ITRREE CHEBC AR E L T 3,
L7 THEIE QPR AEANMS S £ ARE %
HHs eREAANEGET 20 LTH? (Fig. 7). @R
W BT 2 AHRE, ZAE EBREE TE®R-C
V3 ASIEE S REE T A RE O 5 i AR D ST
BlcEfanhs, $2bb, RETCEAREEITEL
ARELERT 5., B CRIRAREIEEL ARED
#ET 5 (Fig. 6). @—F, =ZA5 & AREDOBMGI,
HEEOHRKIMHHE CHE s nQ@oB 2 IcRRT 5.
oo v A0S £ ARE AR, BHET 2E
E2H 50T, FHRELOER D MDD FHR
H#ﬁﬁ'ﬁﬁ%"ﬁ) TR BT TR E IR S TR E &
T 5 LA (DISI dorsal intercalated segment
instabillty) EEL Y, —F, ZAFLAREROH
BoaEah s L AREOREET RS nBRE
{if (VISI, volar intercalated segment instability)
DIER%E £ 54,

5 b U (12

FEMETOTEMESIZ D TRz, &2 THEAL
2 EEBRCE L TR OME) & AR5 o EE L P
TUVEIIETHRERT LI 2B L. 86CH
M, BRI o0 T ISRE QST % 565 & Lz,

b DR R R 1 73 T2 ) IR R A2 ) 2
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Examination of Wrist Pain

Emiko Horii, et al.
Department of Orthopaedic Surgery, Branch Hospital of Nagoya University

Key points for examination of wrist disorders were discussed. Careful questioning, observation,
palpation, and assessment for wrist function are very important prior to planning for radiographic
evaluation. Plain radiography is the easiest and most useful technique to get many kinds of
information. Attention should be paid not only to bony abnormality but also to alignment of carpus.
In order to estimate carpal alignment properly, the radiograph should be obtained with the reproduc-
ible technigue, and the data should be understood in comparison to the unaffected wrist. Motion
study, and applying traction or compression force to the wrist sometimes give us useful data.

The advantages and disadvantages of special examinations, such as arthrography, tomography,
scintigraphy, computer tomography, magnetic resonance imaging, arthroscopy were discussed. The
development of each technique has given better resolution than before. However, we should realize
that all of the examinations have possibilities of false positive/negative, then we have to carefully

evaluate the results.

FHEMEBHET 2HmMAELARITON TS
2, FREEZEHRE T2 EHEVEEBRCEMNL b
T, BRI X 2 FEE ORBERRE| D
fREA X 2 B E Tl O A i L D OPIORRTRISS g sk
black box TH - /- FRMIHOREHBHS » 2 D i
BONRELH>TCELIEBTREBRTDH S, jHiE
DI & b R WIEREDEIRVIBL (BT & TY
BHEE, BT ALV L ERFADHERER>TW
BRI ERET LI T TR, BREFRET
21 DRLBELTRTOEREEL I EHLETHS
EEZTWS, LblL, —FTR, ROZH DR
HNEELE b2 LT 6@%6 5, FITHEBIG
WD, WYISEmEELL-OIREDL S ICHRE
7T TCHFE L W B E L TR MRS
BEIL T ATz,

I. — #8028

(1. Msl—sMEc L 2 FHEEChONE, 1. ZHE
OFME O, HAhOHAAE S, 2. ZBEEKZDE
i, MEAR ORI k%ﬁ?é ik, s
LA FHEEOEGOBE 2R TR 5, mxﬁwwa
EOWFEETIRUNOZE ThE, BRI
%, Mayfield QDR FRALE Sy — v 2E 261>
5 L9 e BIOSNE T H N carpal arch % If#
T35 &R FIRE, FREMYATOBEOEE £k
THLENSH B, WHEERTHINE, 1. FHLEE,
Zﬁ—/ﬁ B ATERL L, 2. “Show Me” k4
BRTHBUARRT 2T, BEROBE L FH
ﬁ@t@%m«@xbvx@&¢mﬁ6ném%&
BEOFETIVAEETH B,
[2. 1832, M2, MEESHE]- TI9812Z OGS

Key words: wrist pain, wrist examination, carpal instability, carpal angles

Address for reprints:

Emiko Horii, M. D., Department of Orthopaedic Surgery, Branch Hospital of Nagoya

University, 1-1-20, Daikohminami, Higashiku, Nagoya. 461, Japan.
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a.DORSAL b.VOLAR

o

7 6 5
123 q

Radial Radial
1st CM Arthritis Scaphoid Fr.
Carpomctacarpal boss Ganglion
STT joint OA FCR tendinitis
Styloid impingcment
de Quervain
Scaphoid Fr.
Ganglion
SL dissociation
Kienbock's disease

Ulnar Ulnar
DRU joint disorder Hook of Hamate Fr.
TFCC tear Pisotriquetral disorder
Ulnocarpal abutmcnt Ilypothcnar hammer synd.
LTq dissocliation FCU tendinitis

ECU tendinitis

Fig.la, b. Landmarks for wrist joint and the differential diagnoses considered in each zone are
noticed.
a. The dorsal side. 1-4:Extensor tendons.; R:Radial styloid.; U: Ulnar styloid.;L: Lister's
tubercle.
b. The volar side. 5-7: Flexor tendons. ; S: Scaphoid tuberosity. ; H : Hook of hamate.
; P Pisiform.

— 1] —
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MThay, BEHWCHHML THE, EEEVWEZH
B Lo TR EEETE 5, RE L D AT
IR LT, WHETEEMIEIRERE, Lister £,
REERzee, ol MAReEE, et 3
KERHFONLE., I s LD FOEBEHRAOEY
MEEED, — W HRERAEDOEEFDINTEL, K
Moo MRImE %R, BB LR, & 9, ME
EEZEEDT WL, FHHIBEE, B2 FE
BERID S HEW D, BERITFEACEBEHKZ S
ZENEL, BUOREEIREL anP T, ¥1T
DOREERZEE S ZVEI ST 50 RTHEETE v
COPOXENFT, —EDOFIRTL2ET 5L B
NTHELLLwTH 23 (Fig. la, b). FEiN0FEE
B2 EOBNIRBTHEIPTHER L LL5. B
FrsRAI A LERRBOMBEOERE RS L i3EH
RERZM OFRE 2 DG L. HlziF, pisotriquetral
joint OFIE 2 & 2 FHIH RAES OERE I FER w2k
LIz K, INDREZEHORDFLERLI LD
%49,

FER FREESEREONM e LT, AT, &8

71, EVFA, MBEHREEIRLEZL, LrlIins
WOWT LY EEEOFWVESE S 120121, BIERK
fiI, BIEHEORBL T s2ERP TR TEZS
2P,
[3. HEFERE]EIHOUWICIE L TEL OEFRE
HEEAY, &2 OWBICEH QBB REER £ R
T5IERMERHTHS, de Quervain K O Fin-
kelstein’s test, 345 CM BYHIAE D Grinding test, [1
fTlEE 2 & % Allen's test, FAREREME %71 Phalen's
test x KA TN T WS, AERBaE LI
2ol FREMOLREL 250 D20DT A M ELL
Tk~ sy, FREOFMCHEL I EsFCL
TIEE v, IS ORBERFRCEMNT 5 2 L2540
BT, INNEREFHET D SEEIRBE O
L1550, T HE AR CHEAZ L H 120,
HACGRE P L CRIMT A C E S ETH B, X
CagnalEfiomEEOZ N BFICBLTRE
O¥WHFEEIC 2 s kT hid e 57005,

a, Scaphoid shift test™ —#FRE BRI E A
DAV ARSI ZFREORE.REZLT AT,
scapholunate dissociation © & % B 12 IZE % 7
Dy JEBHTES, JOFTA ML, AREOER:
il RS L AN ARY (= Sn el T ESS 7 A (Fig.

4) 8)24)31).

$

«

BT - il

b, Lunotriquentral ballottement test®® — H:fg
EEAFEZERDF TR LBEREZ LT A M TH
%. Lunotriquentral dissociation 0 & 5 B 452 4 T &4
=REU 5,

c. Capitolunate instability test® — B k& HH
BROEEEAEANOEENEE2Z 5T A b Th LD,
IO RERE IS S ORI T, WIERORE
aEESs LI LIER o3 (Fig. 2),

Fig. 2 Capitolunate instability test. The wrist

joint is examined under the fluoroscope.
A dorsal thrust on the capitate is made.
Apprehension and discomfort with dor-
sal subluxation of the capitate from the
lunate cup are considered a positive

response.

d. Ulnotriquentral compression test FRIHI R
MAic, #FE%MAZ 2 & TFCC tear ® ulnar chon-
dromalacia TERA£E L %,

e. Piano-key test—qijfiig [l AL ¢ B {8 R B T
DRB Ok & 2279,

. X &% 2 W&

1. ZBHEEPER] ERXTH 2 EAMREHLIO 4 HAlk
Eho L OERNPBEONED, —EORFEDL ET
gl a i XEoh i, FREMAE S unar
variance OFIE OIFERIZ 137 D B 101919 FEHER{T
1B L T i3 Epner'® O$EIS L 7z zero rotation iz & %
PRCEESE AV ONE LI TET LD,

FIHFERG T AR OEREC & - T ulnar variance
BZEL, EWA TR 0.7mm O positive ulnar
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Table 1-a, b. The differences of ulnar variance in variance ¥ 7% % (Table 1), G447 TD AP
normal subjects. BHERTH S, EAMITH, RS AREEOES
a. Both stud{es 1nd1cat§ that the measurémetn of 55 ¢ R B ST R, AR E OREE D
ulnar variance variance changes with fore- S
arm rotation. B LHE R I QR THRE OEAIEESEE S R,
e | by Palmer [ by Tanaka BRC BRIl s 2 3,

o (1982) (1989) I % TR HR CHIG S 5 2 & s bk o
Pronation +0.69 82 L<, BEREOBOREZ D ICRIHFRBELERT
Neutral +0.14 +0.1 . CEMEE L LIS AL EEERTRES
Supination 010 | T04 | R IPFEE L SIKETTT, HORFELD

. ] . UBER > TAZ 5 (Fig. 3¢)®®, RETEORE, Hik

b. The different techniques of measuremen . . S g 050

resulted in the different ulnar variance (by ADHEWIZIE L IR FEPBETD 2797,
Tanaka, 1989). B X AR, BB, EE, BMER®L, £X
. . Palmer’s BY, KEREORELR YL L bz, FIREORSIE

Forearm Axis on radius
template EOEE SO THET 2 2 L BRETH 519990,

| Pronation T M mREExskEEkORE RAKE25RETH
Neutral Lz L RO a2l CREEESRT 5 T 3B
Supination 10 04| zhoBECARDLBESD S, PR, HREEF

Fig. 3, a-c. The standard radiographs of wrist joint.

a. The posteroanterior radiograph of wrist joint obtained in zero position. The lines show the determina-
tion of carpal ulnar distance defined by Youm in 1978.

b. The anteroposterior radiograph of the same wrist joint. The central position of the ulnar styloid on
the head of the ulna is noticed, and scapholunate articulation can be visualized better because there
is no overlap between the two bones. The scaphoid looks foreshortened appearance.

c. The lateral view of the wrist joint obtained with the wrist supporting device. The third metacarpal
is aligned with the radius and the ulna superimposed upon the radius. The lateral projections are

consistent and comparable with this device. 6 :Radioscaphoid angle.; ¢ : Radiolunate angle.

— 13 —
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B AREORESH
mental instability) OFEIFH 2N L L H kY,
ERSTRERENCZOBEL SO T ERTH
5, %n@im,%ﬁmt%&5?@ﬁ%%®mﬂﬁ
EERBLARVWEIWET DI EDNLET, LKL
Ak, —EOFBEREF > EEFEORESTLLIMH
Nd3ELVWTHHS, EAB L THHKBEBT S
check piont % Table 2a 1z, #DIEH{E#% Table 2b
W L 7205988 (B2 DT A —F —DRIESTE, BR
HRERR DL TRE RS L TIHE 2V,
FREEAEOHTE L Tix “Hand Surgeon” 737
—XBEFHELTL5 OFMERFEI A LN L D
by, wiwdkt, EEE, RAEAERICL 2EES
Eic AN & [BE] CHET S 70 3@ e
LTI U EDENBRETH D EFE LT B9,

(dorsal intercalated seg-

Table 2-a, b. Carpal alignment to be examined,
and its normal value.
2a: The check points in order to examine car-
pal alignment are:

PA view: 1. Ulnar variance

. Three carpal arcs

. Joint space

. Radial inclination

. Radial length

. Carpal height ratio (C. H.R)
. Carpal ulnar distance ratio

N G Lo

Lateral view :

. Position of ulnar head
. Radioscaphoid angle

. Radiolunate angle

. Capitolunate angle

. Palmar tilting angle

Q1 oA W D

2b: The normal value of radio carpal angles.

Taleisnik*' Nakamura*?

[PA View]
Carpal height ratio 0.54** -
Carpal ulnar distance 0.30*° -
Radial inclination 22 233
Radial length 9 mm —
[Lateral View]
Radioscaphoid angle 58 666
Radiolunate angle 12 10+8
Scapholunate angle 46(30—60)*" 56+7
Capitolunate angle - 108
Palmar tilt 11 1534

*1 - In The wrist, 1985
«2-In JHS, 1989

** by Youm, 1978

*1: by Linscheid, 1972

EET -

Ulnar variance QEIZEICEL T Y, BIE AEC L BE
HEOEFsD&nAsEoN 5D T(Table 1b), —EDH
SEAEE A WER E U CEERICHES 2 2 L5
BEThHHEHE LTI,
(2. $SHBRE]-BM X B Th, REewEs
MEPEZHIECED, RS OEHRSEONG,
HEg: 7 28MNAEETESZ 2D, H#EAATE S
ZI0FTBHI LY, ARERT, BirgiEn,
FIREH, BIEFEFTFE (CM) MEEL & R2ing
Bz 20, FIEEIERSTO CM B 3SR 038 L
wizgd, CM iR RE L EAPTLOTEE R
=7,

FIRARETEE OB IBBE N TLE, FREOH
B BHE T TR, BRRBLERICANGZ L
DIHBE L e o T & 10 FHIEIER T OB R E &
PRETORGEGEEMT 2L, BEFR
BEAT, FIRPRBAFOTEME R HIE LD, EMNFR
%@iﬁﬂﬁ%%ﬁ?%’tﬁ?%é@@4wm’l
DR X SREEHET 3701 i, EXTFREOS
TR ETETEEL Culidnid s 672;‘
VBN SR AT EARE S BEE R 3B & RIRRIC A
BL, REFCEERESE L LS, FIREEIHE
DEEOH S L &3 OEERTHEA, 7V vy R
EREEEDLRD, MEE»TD, EFILEDLTF
REETNEEE2FR T 2HZA»+b D% (Fig.h), £%
BolRETAPHRERE T 52 LIt XD, sca
pholunate dissociation £, ulnar abutment %38 ¢
E3ZtbbH3B,

ot FEESOREORRA, 1. BN,
2, WRERARARECED, 3. TEAL, WIEOWMTBHARZ T X
25, WoT, LELXBEFEREOHEN TSNS,

I, S %R E

BRBEZC—R—FEVPHVE—HL 7T —F v — |

EEL I L RNEETH DT, I I TR ORE
FEOBIAELIZI DV TERBZIZE EDIZWL, »T
NOBEELZOFHHET AL EEoNS
THEREIERT 5. B2 OEFIC D & BREHEDRT
SRR % e L7z custom made OEFFHEIF LTS 2 £ A
AYITH 5,
[a. Arthrography]l——#r9iC (LB B FARMIBAHT %
ZH L, BRTICEEAEEA LS, MEETHNOE
H, BB A OZEOFMABE 59290, w0

SRR OET 25, S ARYERE (TFCO) ©

— 14 —
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Radial deviation

Neutral

b

Fig. 4, a-c. Motion analysis of wrist joint in posteroanterior radio-

graphs.

a. Radial deviation of wrist.

noticed.

b. Ulnar deviation of wrist.

A ring sign of the scaphoid is

This position sometimes useful for

detection of the scaphoid fracture. A profile of the lunate horn

indicates the rotation of the lunate (see arrow).

¢. The drawings show the proximal carpal bone motion during

radioulnar deviation. The proximal carpal row rotates volary

during radial deviation, and dorsally during ulnar deviation.

SSIE &, WL, BEAECE, occult ganglion
DRI L T3 (Fig. 6)'92% Digital subtrac-
tion®, Multiple injection®®”, Tomography® 7 &
RIT5Z LD, L OBEMLTHEOTRE L & D gl
MERBELET S, G0 S > TR 2 SaEHL
BT S, 1 FHREOMMZAIcE -7
4§ 3 asymptomatic positive p3fF fE 4 B 191D
2. TFCCOBICBIL TR E A3 55 v a3 AR 1157

BB U T i LAY 3z false positive/negative
BH st & OWRENRDH B,

[b. Tomography] —BEHEDRE ¥ HT T 21k
Rinpgie WIRTET, FIRE ORABR PR EEME
o B IR O, Kienbock 2 BT 5 A
KEOSELOYECHATH 23199, Bl
B OBBLEOBIRBO A k5 Lizody, BEIR
GIFOEE, EHOFEL LT L 2EFEORED
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WET

Fig. 5, a-c. The posteroanterior radiographs of cadaveric wrist joint under traction stress.

a. The PA radiograph of normal joint without traction.

b. The same wrist under 4 kg of traction. Both the midcarpal and radiocarpal joint are widely opened.

c¢. The volar radioscaphoid and radiolunate ligament was sectioned, and 4 kg of traction was applied.

The radiocarpal joint is wider than the midcarpal joint.

Fig.6 An arthrotomography of wrist joint

revealed 1) wide tear of the triangular
fibrocartilage, 2) the intact scapholunate
interosseous ligament, 3) tear of the
lunotriquetral ligament 4) the thickness

of the joint cartilage.

BEREANTETHDE™, HEVEMREEHROLRIE
FOSEEEe £ BT A REM A H B 2 L H 6, intrasca-
phoid axis %3k ¢ hampback deformity MFE %
B3 EbRASNT Y, &, ME X S TH
B REIFERE T O %KD 2 2 &b T SEME
FRIZIE®,

[c. Bone Scintigraphy]—[lfiff;, &3, IS‘-IEM\{ B
o crRAlE L Thy b 2ERREEE
ZREsa - Un L, ZO8RNGIIIERAENT, ﬂb&‘ﬂéhs
DEETDLIEETLIET LY, F0LInREPIT
file & 7o ERD TR CRFORD FHE L L X,
TR BE D B oEan 2T 2 0wEA
ThHb.
[d. Cineradiography]- FiREDEE L HET 2
WRENIFETH L, BiROBGREISD, FH5
BEE L LB TCHKSHOFERE L T3 RUTEE
L BEEETE B 2B LT ERVLFEIRBEORE
B 7Yy 7 RAEIL 23S, BELALRELT,
FETIEBEZERL, AKXy MEEET> T3,
[e. Computer Tomography CT]—CT D%shiz{#
iy, BUBERESOMAEOBRE L, FHREOK
ROBZETCHS (Fig. D", UL, S0 S,
5, MRI 0% K & SR T O RIS - TE
honsZenFlEans, thoMAEE LT, soft
ware OES I FELTAEE L 22 o T E -G (3DCT)
OIERTH 2", Ih X DR FREOMMAEN
DERALRIVE R OBIEDSEY L is - 120, FIRE BN
DEFRFEHME E 2 D, TALO =R ITHI % AT LY
Brip->T<L %&, 3DCT DR LES LIEINT 2
ZERTFARE N B, elimination OEATEHV S &
—FHRELTEMOELTHSQIFANSH B L

— 16 —



a Right a’ Left

Fig. 7, a-¢ Computer tomography of the both distal radioulnar joints. The right side is unaffected, and
the left side shows the volar subluxation of the ulna in the neutral position.
a, a’. Supinated position.

b, b’. Neutral position. A line (/1) was drawn in order to estimate the relative orientation of the ulna
(Pirela-Cruz, 1991). L: Lister’s tubercle.

¢, ¢’. Pronated position. — 17 —
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MHAHE T, Kienbock 5z 81 % A8 0o Hik %5
MCEETE5, HERESREL 2D 5 245, FH
HiER T 7,000mR THERAY 5 3R D, EETHE 2
mR Th > 7z, FEGIEBELERKEYIC b F AR R
HBohdEITWVS,

[f. Magnetic Resonance Imaging (MRI)] i
BFic B 5 MRIEG ORI OB LIz iR % RIR

-*‘ ! B e

HET

BL00H0, TR L RVLERBRLIAL T &
T3, 1, BERSRZA (WES, B L UE), 2. BHO
FIFE R IEEETE, AdEa) ey, T, T2
HEROBEET I L D FOWROMEH A ATFETH 2
(Fig. 8), %7, @O B#IRGBEL oo
Tl 2 HEL B E o N 5, TFCC, §i#, Ba X o
LHREACRA SN TIEVv %58 false  positive/nega-

Fig. 8, a-d Magnetic resonance imaging (MRI) of wrist joint.

a, b. A plain radiograph and MRI (T1 weighted) of Kienbdck’s disease patient.

¢, d. MRI(T1 weighted) of the scaphoid fracture. The MRI is capable to obtain multidirectional image.

T : Trapezium, ; S : Scaphoid, ; R: Radius.
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tive 2% <, WMIFL TR, INSEENLTIHER
HMORED T BEESE B EEZ T 5,

[g. Arthroscopy]—%e/ N7z BAEIN 2 /N & R EWT
EHRNEKZ 0D, HERBEOBRZEIC I NICEZ LD
g nivese e CIERERIERE®L 120, 1. fif
BB 5 2 &, 2, YT BB RT3 2 Lo
BTH WP, KA X, 1. TECC 0iRg,
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o, REAEA 81 5 BIMSIRORE R L T
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0% & <, EMFREOMESE B L CFIRERWE
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EXBEETTHL,

b 4 I

B EREROMES L Y, FREEICEL TR
RIERBNEONL L koT, Tho2HElTEE
LWz, EXFMBOREMcEEL, 2
BOBXTHIMLELMBZ LB XBro b 518
BEDZOREESRiBD - LT, BRERESTEE 72T
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Fractures and Dislocations of the Wrist; Anatomical Characteristics
and Treatment

Hidehiko Saito
Department of Orthopaedic Surgery, Niigata University, School of Medicine

Fractures of the distal radius are the most common skeletal injury of the wrist. The author’s
own classification of those fractures and anatomical characteristics of each type were described and
the treatment of choise for each type was also referred to.

Of the carpal injuries, a fracture of the scaphoid is the most common. Herbert’s screw is the most
reliable material for its treatment. We tend to use internal fixation with this screw in more and more
cases in order to cut the period of morbidity shorter. Other less common but important carpal
injuries such as dislocation of the lunate, perilunar dislocation, fracture of the hamate and axial
dislocaton of the carpus and others were described. Recent accumulation of the anatomical and
biomechanical knowledge of the wrist, and development of diagnostic tools and therapeutic instru-
ments such as CT, MRI, arthroscopy and external fixator elevated the standard of treatment such
higher. The way of treatment aiming at anatomical reduction or reconstruction is becoming the
main current. Severe sequelae are rarely seen unless a lesion is overlooked and displacement is
neglected. The most practical way to avoid overlooking a lesion is to establish a routine of
examining a patient before looking at X-ray films. To find out a tiny fracture of the carpal bones
without any clinical information is as difficult as discovering a boat in the ocean.
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FOBRMIEHDFORMEMTL ELSBVLICT3
7o, ELOTHETH 5.

I #BEMRER

A, D&
BERMEITOSHECIHL TR INE TE L DR
E0b D, FD%FBENTEROBR A S risk
factor ¥ L TFNFNE-> L ER D L T o4
LT3, Gartland 5 3885 FARBIMN B 3B #7

O & HIE QM ORE w L D, Hif Colles &
1, BHENTE OUENL % b vl Colles B, BAEH
DEENT % 5 #5 8 Colles BH O 3 BIC L Tw 5,
Frykman'” (3 B8R TARBAES & 7z ik fr e R 1M 1w B
PFRB AT WS H, REENIES TN T w20k 8
W&o T TR SVIBLICSHL Twd, oIl
LB AEN Y, BROERMOFEPZOBRED
TG/, BRECERBLEVWEOL I RADSDH 5.

i & < B & b Melone® D438 13853 v g

A Simple intra-articular group

B Comminuted intra-articular group

2. Medial cuneiform

4. Palmar Barton

(-

>

1. Chauffeur

il

3. Dorsal Barton

=

5. Comminuted Colles 6. Comminuted Smith

5

8. Palmar Barton and
chauffeur

7. Dorsal Barton and
chauffeur

Fig. 1

Rl

Undisplaced

2=
ng///”"

V. Dorsal split-depression

Fig. 2

I, Ulnar split

Classification of intra-articular fractures of the distal end of the radius

. Ulnodorsal split
(die-punch fragment)

o=

V. Central depression

Subtyping of comminuted Colles
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ME TR EEE OB B E RO EIE 08 3
HAMIC I D/ end L, IASEHDIEGOD
FEPEE LD [Bhrs 4 B3 250TH5,
ZOSHIBBIEINEIROE L2 A D =X L5 BT 5
DRELHTERTH LY, B2OEFHzo L
&, BFL B clear-cut L NS 4 DOMD i
SECELDLITRSEBHTRVWEIADH D, F
#2029 13 Colles”, Barton?, Smith?" & O HAYH
EHE, INETELRT & ALBITOTEE LS
oL, 25 BEPIOMET» S REEDEITTEE
HIU CREE SR ST 058k L, e 0BT 2
WREETENL L 72, 2 0% FER s AC 581,
BEIAEHT % partial (B E) & complete (C ) 1243
TTHH, FESOBMEBRRO 2SI 2 FkC
FUL T3P, ZOSETRIZEAETRTOEN
BEFFEL TN, TA7 7Ry MRFTERELEN
BTCHALOBEETH S,

A) BV E T
1) Colles Bt
2)  Smith B

B) [M#AEY (Fig. 1)
a, HMEIETRETRE | WEEEEET S 1 o0 b O

1) Chauffeur &7

2)  PIRIERRS4T (medial cuneiform)

3) i) Barton ‘B

4) 4| Barton Bif
b, REFEEHIPIT TR HEREIE RS 2 O ED Y

D

5)  $#3e Colles B (Fig. 2)

1) (undisplaced) : BT T OB OELLHIT &
AR, ISR A—Xe b o, BAHEETRT
DRI H > ThH L,

1% (ulnar split) @ & i & R M EiE (sigmoid
notch) % & te R OBAHEI & o3BT B4 » 5 5
HEL, ANLAMICHEST T % b ., Melone [T & AHY ¢
%, 1R OENOELE L I 5G4 DUIEL OFLEE 38
MEEOMIGE 52 mm U EEEZ T 5,

118 (ulnodorsal split) [ Bl KA D %R
OEHr (Scheck®® D> 5 die-punch fragment) #3537
R EIEENLT % b O T, BIRAS AR M &
B,

A Combined fracture of dorsal Barton and chauffeur

=

v

Dorsal Barton

\/

)
ML

Palmar Barton
Fig. 3

Ulnodorsal type

Radiodorsal type

B Combined fracture of palmar Barton and chauffeur

Radiopalmar tvpe

Combined fracture of Barton and chauffeur
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a . b
Fig.4 Combined fracture of dorsal Barton and
chauffeur
It loooks like a chauffeur fracture in P-A
view (a) but like a dorsal Barton fracture
in lateral view (b).

Fig.5 The distal end of the radius and ulna
The articular surface of the distal radius

consists of the scaphoid facet (S) and
lunate facet (L) with an intervening ridge
(arrow heads).

[VE! (dorsal split-depression) : BI&IHE 5375 AL T

TREPNC BB L, WHERENECEHEND XD
WA TH 5B LD, Melone IVEIICfHY 3 2,

R BT £ B 933

VI (central depression) @ 5L OEAHITE O A H3FE
EBLTEY, B LUCEABTE RN THE Y
D,

6) & Smith &Fif

7) #fHl Barton - chauffeur 6B | #EER
ZREERGEOETVH YD, FIRESINSDERL
EHWHEAWHET 5 b0 (Fig. 3). X BEERR T
chauffeur ‘B, filE & T 13% {8 Barton B B2 5

(Fig. 4). AO 588 B 2-2 124584 3 220, B R QLo
AEC & D, R - ERERMGE &8 - FRERAEN 5
shb, HIETHRREZREEIBHS, TFCC @
intact CEEMENE LSNP T VLY, BER I OH
ERWELTBYD, REETH 5.

Q) 4l Barton « chauffeur S4FB#7 : 825 Z Ik
Zet L HABO BN HD, FIREB NS OERL
ELWEAEET S0 (Fig. 3), XBIERRTI
chauffeur &4, IR T 3 EMA] Barton Bific R 2 5

(Fig. 10a, b), AO S B3-3 WwHY T2, BRD
EAOAMICE Y, R - ZOERMGE &8 - S0ERAE
KA HNE, HiBREENT, BERITRETH 5.
B, &HITROEE

Table 1 BAMHLE, HEBHEEEFLHE > T
LETBHAEITE, BAOERBESFERZEEEL KT
U B AR ERRRG TR U 7 B EALSR (I e B 400
B 255 OAFETHEL, SENEOSE LT
L7zbDTH5, K¥HE»Emsgiie, EERER
BRYTHY, ZOMEIRETO %M F: Colles BT
TH %, Barton B#r8 & ¢f Barton + chauffeur &4f
BT OHE IRV 28, EM T A %Al Barton &
o3, T chauffeeur ‘BT & OAHI RS W HEE

Table 1 Incidence of each type of fracture at the
distal end of radius

400 cases treated at Niigata Chuo Hospital (1976-1984)

Tominaga-Kusano Hospital (1981-1984)

A. Extra-articular

Colles 50.0%
Smith 2.8%
B. Intra-articular
Comminuted Colles 23.8%
Chauffeur 6.3%
Comminuted Smith 2.5%
Palmar Barton 1.3%
Combined form of dorsal Barton and chauffeur 1.3%
Dorsal Barton 0.5%
Combined form of palmar Barton and chauffeur 0.3%
C. Undisplaced 11.5%
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DRSO N T, Zd s (] T kB R L B G T o
lunate facet MEIRICHBNCLEHL T L8, 0
MOABFBIFLRLTOWRRL, AT i lunate
facet, scaphoid facet ARG —HH 5 728, FiF
KB & BHETERZGE D, ARE 0 k358 THY
g rNER BT LT b t#E L 53 (Fig
5).
TR % ik
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=
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5, XEHTFTREREZF v 7L, T HH%E
Bl P & 0T TIEEOFRIER 2R L, W
BHE TR &30 - A LY. +onRE
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T52DC, HFEMATHETNEEWIE LA
%18,
FEF L ETEITOMRBRD W b b T, ¥
B ORISR S, 74—+ T v 7T

a

Fig.6 Ligaments of the wrist joint
a. Palmar aspect:

radiolunate lig., LT :

Palmar radiocarpal lig.
lunotriquetral lig,, RSL:

(RSC:
radioscapholunate lig.), Distal V lig.

radioscaphocapitate lig,, RL:

(CT : capitotriquetral lig. +SC: scaphocapitate lig., RSC), Proximal V lig.(UL : ul-
nolunate lig. +RL), Triangular fibrocartilage complex (AD: articular disc. M : menis-

cus homologue, UCL:
b. Dorsal aspect:
RT
Modified from Fig.2
<Churchill Livingstone, 1985,

ulnar collateral lig.)
Dorsal radiocarpal lig. (RS:

radioscaphoid lig.,, RL : radiolunate lig.,

- radiotriquetral lig., DIC: dorsal intercarpal lig.

2 (p 14) and Fig. 2-18 (p 23) in Taleisnil, J.: The wrist.>
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Dorsally dislocated carpus with a dorsal fragment of the radius

Torn attachment of the palmar carpal lig.

a. Before reduction

The carpus can be reduced into and maintained in
a hollow made of the taut palmar carpal lig. and
the remaining part of the articular surface of the
radius.

b. After reduction

Fig.7 A method of closed reduction of dorsal Barton

AL F E XBREET CHREZRFTER L VREMC
Fimm 1~2 XHBIA T %, Criss cross i3 5 72 {7
B OB S bEA - REET TRIAST 23 40
Kl EABEREECAD, JOMBHirERETS L
WHDOTHRG AN L L,

B OB HEORRLH 5 E R0 L WERE
FENDHBBECR, RCBVLWEBESEOATLF TR
WTHTBINMTOEHB B VFEMLTL 20
T, REEIER &S 2 AFFEIC 2.0~2.4 mm D ¥ )L
VaF—BERALT, ¥R EE AL pins &
plaster B %475 N & TH 5. BOOFR T F IR
EHEXAFRVEIWE2PFEOERMBD > EEH
KRG CEICHIA LT 5408, 5 2~5 PFEEFELTIE
Ty TE B, Pins & plaster i3HH 6~8 BRIE
BT A, BYroNEEET 5 LES L, RKK
s FRAE O AIENE b FRIE R, B LS stretch S T
WA Tzdhh, HEEFEL,

2)  Smith B

A — bAoA PEEEIE S TOTEMAL L S g
BRHET L0, BEIILEBEREZELBALS {, BF
HizLomh LTwa, Colles BT L iE s BRI LE
EN B, BIESEIEG CEAREML D & BRI
5 B OBE I, BEUOESESETH S,
I OEFE pins & plaster ZhTH kv, B LD
gap BEL L BHHDT, BB A7) 2 — T
B — b CEBPONEETAIEbH B,

B) BAEAET
a, BMRBMIAEHEE
KIEBHRIERIERMTEE IS HS, PUBIELR B 7 & 3

Barton BT iZBRIMMEE - NBEEX*ET 5 2 &%
W,

1) Chauffeur B4f | e F8IEIL, BET2BEL
BEBEHECET 2 ARE*E AL L TFRH T RE
LT, BERIAEISE (Fig. 6) A BRI ¥ 2 I LWL,
WAL AN ERAL U o B R ek w 8 1E U, B L,
FRIEREAI T LB © @ thumb spica cast %253
4 5. Z O'EHTIZ 1 scapholunate dissociation 23 &3#
THIERDHEDT, BERARE LMRBEOHER
B EILF 2y 7 THELENDDL, FTANT
BEEREENEM T 25810, Frya - —HR
EREEREE> SERMNCHABET 3.

2) WEHRRE  BERIRRE L ET 2 A%
B LEEHEEEERERE T 2O AESE L 2w |
», BRER REMARAANOES|TER s <,
BEmMEE - NEESLE LS,

3) ¥l Barton 47 : King'® O8IET % & 5 iZ,
WA FICES R FHEMABEYEL ¢, FREEE
#9 2HE RIS & 2ABREERETE» 5% 5K
Ty McEEL, By 7ABET S (Fig. D),

4) | Barton i : King!® OEET 5 &£ 512,
B AEANOES|SHFEMEPERT S 2 Lz & HRIF
WHRETH 05, HEEAIHBEEE S EENCAER L T
W57, FIREPEANCERAL ST v, BigE-.
AEE (TR v —1, 2270 2—) %175 OWEE
BEEZ 5.

b, ¥REIEINEITHE

¥ #e Colles I % & 5 {8 Barton - chauffeur & f#
BITOR - WRERGR LS O AER4S 12 pins & plaster
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ERHNEERCESITREEY 2 FEFET L 2
5.

5)  #3 Colles BT

18 FEROERMERTBEEHICHEN 2T
W, EFBEEZ LR 740 — by 7RG I-BE
EFTABMESHEIGE 25, BR0DH B
& plaster FEASHER & %2 5,

I8 DR AENCERN U 72 REBIE B 2S&E G5 Ao
EZ|IFTTREEIRZWI E% <, Hoffmann 8l
S BIESRD LI & % osteotaxis 7, pins & plaster %
W, AIEIRERE, BERY 7 AHEREL» S ORAIEH
DM - ABE R ENT 2 FEDHEIG L &5,
Axelrod 5V FBEsh A WRAEIGH %, /YIBHER»
SIALIINZVAN MY 7 AT XBERTCEEY
HEERIBLTYS

[I[#Y : die-punch fragment |Z4EFEE I3 HEE &
Ty, 18 L ECRRESHEILE 5

VA © Hoffmann 4 EESR % 80 &
is TEfAD alignment % ¥ 2 7-4%, HHIBA THiE L
TWAHRHEORR #BEL, CELERCERMES
LT, BEEERhET 2 s #EEE 25 (Fig. 8),

VI BT O Ma OFREEH R W T I BIE R E %

/J (=) B [ pms

% osteotax-

a b
Fig. 8 A case (K. K., 38 y. 0. male) of comminuted Colles, subtype W treated with osteotaxis

=
=3

TEI L LGEBRE A=A T 1 E»5 10 AR
EMET 2o D5, MMEOREMREL WEE

W&, IVE & [EHE, osteotaxis iZfREE K DkE, %%}
HE BT 5 AL E 72 2

6) ¥k Smith B 5 Fe Colles B4 im ¥ U T 4L
manb,

7) {E) Barton - chauffeur &6H8 37 © REEIIE
PN TR - ¥ 7 AEESEIT & 402, BiEE
ELTRBBUNMICES %, BEFOoRBMER &
TFCC 57 22 MICFARE B HE L, FHMH LR

EEREELUCF 7ARE TS (Fig.9), # - SRl
Qt;tf;z EC, HIMEE - NEED, osteotaxis F 7z
i3 pins & plaster EANEIG & 7 5.

8) %A Barton -« chauffeur Sf&47 @ # - )
WM L A EEN CRE MM EERESLET,
osteotaxis WHEIIMMME (& & BBMESL) £Em3
BITEELSHEIG £ B (Fig. 10), R« QSR gy
HE S| L CFRE #5815%, FUSrBEREL
’C«*F7°Z EE %175,

D. JUEZERSHAEEE L T 5 a0

. RABIOETZEIEFY) 0 #

a‘m:%ﬁér‘aﬁﬁwm%ﬁl 1T, ZEREOBHTE %A

d

and supplementary open reduction « bone graft
a, b: X-ray films taken on admission revealed marked comminution of the articular

surface of the distal radius with a palmar fragment (large arrow heads) being turned

back and a dorsal fragment (small arrow heads) heing depressed into the bone marrow.

c, d: Fragments were roughly aligned with a Hoffmann's external fixater and

unreduced fragments were reduced through a short dorsal incision and an empty space

created by elevation of the depressed fragments was filled with an iliac bone graft.
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4 b

c d

Fig.9 A case (M. K, 30y. 0. male) of combined fracture of dorsal Barton and chauffer, ulno-
dorsal displacement type, treated with closed reduction and casting.

a, b: Before reduction

¢, d: After successful reduction and casting

a b

Fig. 10 A case (M. M., 36 y. 0. male) of combined fracture of palmar Barton and chauffeur,

radio-palmar displacement type, treated with osteotaxis and supplementary open

reduction - bone graft

a, b: X-ray films taken just after injury showed a fracture of ulnar styloid as well as
comminuted fracture dislocation of the distal radius.

¢, d: Fragments were roughly aligned with a Hoffmann's external fixator and

unreduced fragments were reduced through a short palmar incision. A space created
by elevating the depressed fragment was filled with an iliac bone graft.

BT 22 @30T LLEG TRV, L LERIER
BT L CGEV S BYIDITET ) ooy, BHE
HBOXBEATWMOFYEIRELT, KA E»EER
BB EM2LELH L,

BN BINOEBIER TR — BN LOIEAD
Colles BTt O BT T OEREIC L 5 RE plus vari-
ant &, #NEHOFBEAELE L 5EHEOSE B
L U~ OESICH B, T H L THERR &5
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firligIhe & RGO IR TR - RIEE L T2 2R
@ closing wedge osteotomy =47\, HfAl» S AO @
TRy —- N TREEET 2HEET>T &R (Fi
11). Bl Tl REEARZ VIR 371, Bk O open-
ing wedge osteotomy %17\, BHOEEEFIET 5

EHEBT 2 HEEToTw5, JOYAERL G
TR, BEEA BRI R OS] D oL
s o BHE F T 2 Watson® ¥kid, WEIE S
Wy ot —ERRET AT, JOHETHS.

BUETAB 3T CRIETE D207 % IR 3 & i, [RIETE
AL RS TR &, TIREF OMIGH H
5.

faE R BEEanE < T, REFAEEL©
FHRE & & b congruity 2RI T W T step 3%
DAUSIEECETE A R T L8 ia <, REOS 7R
NUY FOFERTERRIE L (Fig 12).

& 2> B wedge osteotomy % %0 & g i AL
Boiew LD RHITH, WIRRMETEEECE 4 U ST
RetE YR (Fig. 13),

2 . denervation (Wilhelm, Buck-Gramcko®)
BIETA BT T3 Tl BEE R B 2GS,
I3 05[] 7 9 & 1T 5 @i et A o B R 2 ST B
denervation *RATHBLRETH 5. MATICH 5> »
U RIBEFIOEA T E QMR & E O£ YIEET g

b

Corrective osteotomy of a malunited Colles fracture

a
Fig. 11

[

B

PR B o202 HERL TE E, LEXLOF
IJ % denervate 3 5,

FHESD ORBLBoONILOTH 508, Witk E
NFLOHEEEZ TV S,
3. EAFPIEIE AT (imited wrist fusion) BB
T4 OEBHEIETE AL 2 & U, Eosi
BT 2B 103, BB L 72 denervation o4z B
EMBMIE %5, LpL, AKE, ARESL=ZAT
OB EEHLCHRwnED, FRPRBHOER
FE WO T, BEFRMEZYOBE T+ Th
5. ZOWAE S, BEEERANRO lunate facet 7712 B
ERREMZEALASIRE T % 2y, %41k b scaphoid facet 12
SEMUDBRATO 2% REBD 5 LE8H 5, BIfiE
224648 lunate facet 7247 W BRfE T 234171 i3 radio
-lunate fusion 4%, scaphoid facet .z 4 (a3 H 235

A

&1 14 radio-scapho-lunate fusion 2385t & 7 %, &
D BREEFHRE UM OB AR S
B8, BEOBEIIBOUHRE 25,

A
e

II. FREOEH « A

A, 2%
FREOBH - RADCBHRLT L LBFETEA
v, HIUR EEBIROR TR, EROBEEI X

BEEPoTLEIIELE L, RAERAEI X8O
FeBEBMT->TLEY, TRESEHCERZYIHIF

a, b: Preoperative films showed marked plus variant of the ulna and the radially

inclined and dorsally tilt fragment of the distal end of radius.

¢, d: After corrective osteotomy of the radius associated with Darrach’s procedure.
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‘ 9’7‘% 2

V//
A

1

~

a b
Fig. 12 Shorting osteotomy of the ulna for malunion of a medial cuneiform fracture of
the distal radius.
a: An X-ray film taken just after the injury revealed a minimally displaced
fracture of the medial portion of the distal radius, which was treated with a
short arm plaster splint.
b: A depression of the lunate facet and marked ulna plus variant were noted 7
months after the injury.
c: Only shorting of the ulna was performed because of good congruity in the

radoicarpal joint.

FIG12-13

b c d

Fig.13 Anintra-articular osteotomy for malunion of a combined fracture of the dorsal Barton

and chauffeur, ulno-dorsal displacement type.

a, b: X-ray films of a case K. S., 18 y. 0. boy referred to us with painful stiff wrist 8

months after the injury

¢, d: Films taken after intra-articular osteotomy. Osteoarthritic changes gradually

increased after the operation. This fracture could have been managed by simple closed

reduction if this special type of fracture had been recognized just after the injury.



940 OB

BRI R E AN TIC@l» ERERELTL
DS,

SHEBTHINEHBIFE, BESPBRELEZERD
Wi & D, EHCEGRECERIETE, MFEOFIR
BEEHT 2IREERIETRCELDT, RABELH
BT 2BERBIIDTBERETHS,

FESWNLF -2 UTFHEEOPRRMS L URE
fiEs (P—A) e, REEE Tl AAEGRO 3
FEEEE2T->Cw»5, S EREOETPHEK -
SATHBESEESELNAGEE IR, FORAGE:
T4 NABEy PO, HiBEd LES L RIES
eE, BfERVELNIFE W, FREELIE
=T 5, F1~5CMBIFORERRL, VF—vD X
B o cRE ST E L I exSE s, BEfRT
2 HFHEMEAEREOBEMRAEC X AT
E5 L0 ERRA, @5l THEET 3.

FHMERG (P— A) OFRICHEL, ZEFrHER
T BRI Gillula'® arc THh D, EETIRIFE
T, BRE, ZABEOEMEERE LENEEKE, BE
BLBEIGOEMERER, FRAPNRL— R
THRENRS (K 14). I s 3EADMBRCENRD 3 &
EWRFRFOMBERCBZAOPORENH D L
5. &5 EL OFIRE A OBISMABIC b HEE R
D BN H B, FRMIREN O EEBRTEARE K

Fig. 14 Gilula’s three smooth arcs
Arc 1 and 1I outline proximal and distal

cortical surfaces of the proximal carpal row
respectively.

Arc IIl outlines proximal cortical surfaces of
the capitate and hamate.

i Z

A EE 7D, RUDLWEIRTY & {HHasn 3,
FRMAERTEE IPFE, FHE, BKE, BE
ORLEBRICER 280, & 512 BRE G E
HEVEEELTHWEL L F 2y 255, $MRE
D&, S@BEDEEZ LR 2, PILENREL
B3 AREEAMANE PR BRERAR, < ofEEE
OGHRESHEET AL TCERIRERTE S,

B, FRELH - HEOHEE

Mayo clinic @ 10 FE OFEH L g, FHRE 23T
BNBEHmELE L, MOFRELITIEF - Ny 7 F
WE AREBIFEMAZ TCH13%E &b Th
W F e s BB, B EER
EhETHIREELDTINTH S,

C. Bz OFRE 2 OLE & HFE

1. fHRE 2T

FIETERATCIREEAL TRE T2 2 e %0, diR
IR (LR CTOBRBEREICS <R TEAM BT,
ERLAOFEFTER LD,

HAER DB SR L 2T v, R LA
LI L, BB EEREEERC 2 D 2T,
1) &R

ERPRAIZ 13 snuff box ERDIERR, BV EETH S,
X B RE EFERTCRKEBSIBHAIEETH 50
DEIDNETEE >R I ELE ALy bc DL
{6 15~20"E144 38 & U 15~20°EAAL P - AR %
e (Russe™ i) ¥ 3.

2) o

EROB S 6 13 Herbert "3 @8BERITH 5.
AR Fri¢ERERER

Al FEETERET

A2 T IERL DR WIEERE T
B& $FEERLENEHT

B 1 s E

B2 EfLdH 5 BERE T

B 3 REAERE

B4 FARMETCHE S B

B5 . BRET
CHl BIEEETH
D& GFE&ETE

D1 B#EMERE T2

D2 : B> FiREaTe (hHHE)

3)  EE

Herbert screw OPIAFLIK, #EROF 7 ABEE %2 H

L& T HRERERD S, FMMeRERLL T4

— 30—



FHETER DB & e 941

WETSFACE>TETWH3, bbb 3AEFEEE
FARAEERTOERESEHEE T2 TRETES
29, ETTIERMDO, Ty —FEHEMIEA LS
TOXFABENLHER D 2, BEBRRI 20T,
BB EBN 2 2 e %W, s, Herbert
screw 17 & B WEE £1T - B &, Mgk
BTOFHDBLRT L, BIEESHERCH IR
2BEMCEBEERTE 55 TH S,

5 DIRE 131 » Herbert OB HEHic D -
EoTw3, BR ORI WA BT PEMEOE
AR BEBEANA G TORBES 7 ARBE

(thumb spica cast) % 6 BT > 2%, FERLER
BT (B RY) PELBFET (C R w3t L T Herbert
screw | & ZBRIMBERANEE 217> T b, BBET
Bl (Bo5H) L TIRBEREFREVELCZ LT
HhiX, BBWEET > w5, &2 (non-union)
B (DR LT3, BB O alignment %
#1F L 707% Herbert screw 12 & 2 BT & BR4E (B
E-RRo gap »3H i interposition, 7z TR R W
8% in-lay) 2&HT 2 AEEHAVTCw 3 (Fig
15-a),

Russe 52 & 2 BB ETo Tl L &I W,
radial styloidectomy ¥ &# L Twaiz23, Z DI
RSC lig. RL lig, DiSiaE»sd %720, FIRTLE
EDEESBERL T 5, ToTwiw (Fig. 6).

BRI R ME T 5 EER U IR E R & R

a

Fig. 15 Secondary changes following non-united frac-
ture of the scaphoid
a: Pseudoarthrosis
b: Marked osteoarthritic changes at the
articulation between the radial styloid and
the distal fragment

Hid ORI BIEEZIL R REL T B2 L3 H 5%
(Fig. 15-b), 2D & 2 WEFNIZREE - BRME L

IR B EE » 5 scaphoid facet & lunate facet

R ridge iz &5 wedge osteotomy T, # « AHKE

HOMMZEEEHACEALZ LT3,

2. BiIE#EIN

IMEBRER DA TR OV T 757, T4 v b, /Ny b
HEDBRDERLDERD, BAFEEDODLTERELR
R RET 5. B OB L RIFTOHEBEITI D 5.

IMEERESC BRI Z, BREMICERSD .
HEET O34 1 pisohamate hiatus %38 % KB
BB #EEL, HREES D TR B R
BEREET 2 2 e03h 5, BHIBFITI/INEOEIER
mRETHREEEHL TT, NEEHEEZE T2
ZEbH 5. X BRE R A ESMIRINI R, FREE
ECBEIBHE I NS, EEGHTHEFORKER
BREIBVEEWE, ZOBEEINNETHSL. ~
AR BE ik CT | 2175

SRUER D F AT RN D 7 BB IR EREE D
WG & B0, AL H 5 ERBIT TN R
RETHS. ZLOHEERRVBRMTbN AL, BN
PSR &V X &2 i Herbert screw % £ g #E 7 NEE
BERAVLEBEEEERATL LV,

3. BB EEER

ENBOBEHE 2T EFRESEES L CRERK
OEHPARBUREEHET 2L L DELS, &
WEBEOBRBIES CMENORAKESHT 5,
Cain® i3 Z OEOMEEIT% 1A, 1B, 11, & D 45
WHELT»A (Fig 16),

4, BEERI
BEREHR, RREATEEH T I2HEE
(naviculocapitate fracture syndrome)®, FIRZRE
ERBEITCEHT 2850355, KREDOBITIISE
HMTHRETHOT, FlroB\mBOBTE2FTEL, &
HEWRZOHEIT A I EBRYITH L, MiERE R
BINORR, BUOHECERATHS. —RIM»N%
W DA 2 BFEEIHITC, BEER 43 90°~180°E
BLTwRIenbhb,

BRI, EUORVEAER O, d~6BMD
SEEETD, HEEAHIXERET T L BMEEA
BIEOHEGE %5, BIBFITIR, BEEFSLIELIE
MEEEEIC R S5, EER T NITRELEREY
7505, E@EPHNEER2YIRL, BREL TEHR
B e AR EM R HSEE T 5.
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TYPE I

TYPE IB

TYPE 11

Fig.16 Classification of fracture-dislocation of the hamatometacarpal joint.
Type I A and ] B consist of a fracture of the 4th metacarpal base accompanied by
dorsal subluxation or dialocation of the 5th carpometacarpal joint with disruption of
the ligament and avulsion fracture of the hamate respectively. Type II and Il are
accompanied by comminuted fracture of the dorsal edge and coronal splitting of the

body of the hamate respectively.

<Cain, J.E., et al.: Hamatometacarpal fracture-dislocation : Classification and)
treatment. J. Hand Surg., 12-A: 762-767, 1987.

5. ZABAH

% 3T O chip fracture 7 X 35 Z A &
F BRI TRt AN D, OB -BICEEL
—HCHE T A BRI S E L SN TV B, Levy
% Garcia-Elias'® & 3 FMEHiEMERE L2 L 22
REBEREEHSODEESE 5T, DEDIIEALT
HELBEFELTVE, HEHOEITIEARE RS
WAL TRET B, BEREE L T 4 BRI OS
FEE, BFCHL TREAOREER, B NEE
2172,

6. TRBLI
WEEZNDTRET 55, RUFHEHOHIW
L BABEILES. X BRETH, BERIMITO
BIER, FREREPERTH S, BRI G
JEEOABEEITY. BHEELLY, ER=AF
FHBAERTE % 75 L 72T, YIRRAT OIS & 2 3.

6. KERBELI
FIREEMBECHED FIERR < KEREBIREITIC
12, REEER OB & FEHOMAROBITICKI s NS,
HIBRFEEL DV L 12, HEOANE T

WO 7 —F 2 RFEILT 2L 20058, BHX
WOEBINIZEIDVELRLEZLNBEY, BFIINIE
fiiwd s RHEREAEON IS Mb oo b &, 81
h R RIS AERE R C VAl d Sk
DEET S,

BEEN O WS DR 4 BT ORES S o X
TAEERTD., BEHOGEINTE 1 hFF AN
EEAEITIR, BEEOERLREEZES HEMmE
8 - WEIESEIGE 25,

D. fEx OFARERIE DB & BF

1. BREBIASB L UBREBRLE?™
1) RERF

FEHTEMATCOEENZERREEZ 51 b, F
RS A 2 A AL & PRI b £ 28, FREH
FRAFLE 2 R5E, BREREABEL, BRE
BREIE Y, EBA L & ->hEE, tOoFRG
FRIAREAL CAREAHERESEL S, OB
BERREZATOMENEFIBERE, Bao/N)Y)
r—vavdhns (Fig 17).

FEIHIER O T E R WE I, IR0 & > wEERA
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Dislocation of the lunate Perilunar dislocation

Dislocation of the lunate
and half-scaphoid

Trans-scapho-perilunar
dislocation

@QM

[

Peri-scapho-lunar
dislocation

Dislocation of the lunate
and scaphoid

Fig. 17 Dislocation of the lunate and perilunar dis-

location and their variations
Wilson, J. N.: Watson-Jones Fractures
and joint injuries. 5th ed., Churchill
Livingstone, Edinburgh, London and
New York, p. 749, 1976.

a

Fig. 18 Dislocation of the lunate

U S L, ARBEISKRZAEANENET 22
# (radiolunate lig.) &, #DFEAILTHE D & FHlk
B, HEES~DU %50 7% % (radioscaphocapitate
lig), &S HEFE & ZAHE 3285 (triquetral-
capitate lig.) »3H v, INSPWHTCHENIHHELE
7 )z (space of Poirier) &Efi % weak point
Th5 (Fig.6). ZORBREFHEHERTLI 2D,
BRBE I IOORANBLERT L LWL TFR
BHARFAL T 3,
2)

XBAiBETHEELAVWE—REFDLIO>KCR
Z, RkTZe2p5, FREZERL CFErD0n
EVSRGHIEN DY, FINEEOERLERYH 5
EEE, ZOMNMEOTRENEE X, X BEEEEL
METRETHZ, EHETCEHAHAKROELZD P
Gilula @ arc @¥Lh, BIEHRTIIEE - FRE - BE
BOMAERREET AL, BEE2RD2 7 (Fig.
18).
3) EHR

EFHE RN FAANET Uk o2/ & b BRE
%, Bl X DO THVE B EEY %, Finger trap %4
ALTA A—=YEHTTRBERELITO OURLES
T, FRREEBBETHNIE 3~ BEEL b OTY
BIGHTIRETH B, BMBE IEFRIE TR, &F
BIRHOBELA, MKE R B=AFOEITEHH,
R - BREBIEEH O A 5 1 58|, FIREERELYS

a: The lunate overlaps the scaphoid obliterating the joint space between them in an

A-P view.
b: Gilula’s arc 11 is broken.

c: Dislocation at the luno-capitate articulation is apparent in a lateral view.
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B B BICHMS & e 5. BIRET R ORISR 7R
N INEMIEL, AWK - BREE, R Zf108

BENY 2 —HRT—RERE T 5, BIFL T A H
F 2= 'F 1t Herbert screw 74 ¥ TR 7 FIEE
o )

e | B9 D TR R 1 L PRIE 7208, T & SR 0 &
D7 Fo—FEAVWEI LWL, BEIMHETHS.
BEL 72 BB B EROSE L S OMITHRIn 5 72
S B T ki,

'ﬂE FifififiF1 Axial dislocation of the carpus
FA R
EELEREY C RSO T —F 2 RELT A &
SRAMER LI E &1z, 7—FOUMCH D 5RE %

R T &0z wEQ2), 3 CMMEiEHEET 2 hF

B, FHEEXOMBOE & DOH HIEFIOFFE B &

UERE &L OMTHE L, AR ohFE, F

REDLEY %5 (Fig. 19a, b).

2)  HEPY

A) B AR
a. K- /NEREMHE
b, K#E AL
c. BREWER

B) R{EIR

d. ﬁé%—f%‘@%ﬁﬁm JEpRAY
e, H e SARE PR

f, R=AEHH
i
EESRE L > TR —F ¥ HEL L LI RE
FHTOM7Y —F biHE L, EOEELRETALFD
BREME 2 22,
DHABI D 72 W B EH T EE T RBESTIETH 5 &
SHMENH B, L LBHREIEED 2 0858 <, &
T ERZEM DD, BFEATHEEO fasciotomy R F
IREBRIT 2 EBRBEE 22 2 L BH DT, —RE
W REIMBEENEESTHhN S (Fig. 19¢).
3. CM B ot B 7
1) %81 CM By
% 1 PR OREN YR ThFEE AR
fii7 % Bennett ‘B &, FFHFIEBBI T T, K
g ORCHSEZ S ER»EL, PFEL LB
IF5 % & DH5dH 5., Bennett BT ILERA A A ~HF|
LUCEEL, REMIRTE | PFEBHEB L KEREIC
—MEE T B2, KREWE R EHD b O IZEImE
B -AEERT TN,

% P
3)

2) #4 - 5CM NENAS X OB
Fd - 5CM MEIOERPE B HEFHOBEIR %

BT DB LWL H é.éwbtwtgwm%
4 - 5SthFEBORBMENIE, XBLEEOE?2 -

hEFE XFERET 5 (Fig. 20), & Off EHtL,’C/Y;-
ANED MP B 3B E L D, MBI NS L HEH

Fig. 19

Axial dislocation of the carpus

a: The hand flattened with a press injury, showing thenar muscles breaking through

the skin

b: Peri-trapezio-trapezoidal dislocation and peri-hamato-pisiformial dislocation

associated with a fracture of the thrird metacarpal base

¢: After open reducton and pinning



Fig. 20

Fig. 21

a

FIRTEL OB = e 945

Dislocation of the fourth and fifth CM joints

a: Note a prominence at the ulno-dorsal aspect of the wrist and loss of longitudinal -

arch of the ulnar finger rays.

b: The bases of the 4th and 5th metacarpals overlap the hamate obliterating the

joint space in an A-P view

c: The displaced 4th and 5th metacarpals cross the 2nd and 3rd ones in an “X”

fashion in a lateral view

Fracture-dislocation of the 5th
CM joint

Note an intra-articular fracture
of the radial part of the 5th
metacarpal base.

ey, BOBEFELEHESALZOT, ELV
BESLETHD, HEPTHNEEFREREST
H B, PFRHEEOMMANEI AL Tv» 355,
BEAMRES LY, OBESBEHIERIAC L5
WEELBLEE 25, :

I AEBOBIT &L T 258 2%
BENEL , »ORELELOT, BMmERE - AEE
WLEER B,

3) B S5 ohFHFEMEEH T LS CM B

i (Fig.21)®

5 1 FFF O Bennett BITICHIET 2 EABINT
%, %5 CM BAENGH 30D 8iE A H D, T OME
WCEHETEME (L2 E U A LRI B TER RS,
Y Bennett 147 & EEHEM AAIANDZES| &, BE
FIRRIAN & 5 FFFIL L HHE O—REEE LWL
ki B, '

X & &

FREMOFHELSE  HEF, BEEGE L U8
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Carpal Malalignment

Ryogo Nakamura
Department of Orthopaedic Surgery, Branch Hospital of Nagoya University School of Medicine

Carpal malalignment was classified by Linscheid et al. in 5 basic patterns in 1972. Carpal
malalignment induced symptoms of the wrist in some patients and yielded carpal instability although
many with carpal malalignment were asymptomatic. Symptomatic carpal malalignment is consid-
ered to develop when malalignment is severe or the wrist is used in strenous activity.

Most common type of the carpal malalignment is dorsiflexed intercalated segment instability
pattern (DISI). DISI shows various features in lateral roentgenographs including abnormal dorsiflex-
ion of the lunate, dorsal convex deformity of midcarpal joint, dorsal subluxation of the capitate,
dorsiflexion contracture of the lunate and dorsally displaced line of axial load from the metacarpal
to the radius. And vice the vasa in volar flexed intercalated segment instability pattern (VISI).
When these abnormalites overcome the adaptability of the wrist, mechanical synovitis will develop.
However, in wrist injuries, symptomatic carpal malalignment (carpal instability) differs in the
incidence and the severity by each kind of the wrist injury. Scapholunate dissociation is relatively
highly symptomatic and malunited Colles’ fracture with carpal malalignment is less symptomatic.

Therefore, we should treat carpal instability considering not only patients complaints but also
the cause of carpal malalignment. In general, carpal instability with ligamentous origin should be
treated by ligamentous repair or reconstruction and carpal instability with bony origin by bony
procedure.

oL ek EEERLUIERORELREL L, £ THMERIR

1972 4£ Linscheid &' #3MEMETARR L ESE (pos- 5N AFRFMINRE ORI DL Tilkix, #FRFhD
ttraumatic carpal instability) i DWW, ##¥1, 548, SRR BT 5 FIREETIEY Ok EFRL
MBI OWTIIRRES Lo, JOWME LY, * REEOTFH 2 ERL BRI ERTAIEEL
NF CHRACEE: L OB EZ SN THTF 7z,
REEES ‘ﬁibit&)’(ﬁ*ﬂ‘ﬂ\ﬁ)ﬁa‘fa b‘\K 55 K FAREEFIRE DS
Sie o T, FARGEFIREMERCE U D CH, F
BRGEREPRIET 203, FRGEIIREDS T XTE X\, 1. FRERLE (dorsiflexed
BwED D L EIES kv, AMEOFRITIC L DB SR intercalated segment instability ; DISI), 2, R4

HOME L ZOREOHENER S, £1LFHRAKE

Key words: carpal instability. subluxation of the wrist, scaphoid fracture, carpal dislocation, ligamentous injury

of the wrist.
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BZEF (volar flexed intercalated segment instabil-
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the carpus), 4. FRERIEESL (dorsal carpal subluxa-
tion), 5. FEMREEWEAT (volar carpal subluxation)
IS N B\, HRES RN B &S MER 07 BB
JE Bl 90° T o FBAH R AT 5 2B THEAl
KLU THET 5, BAREOBB T 2LERH%
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stability nondissociative ; CIND) &% ABIL & 51
IFFERTO A D B,

RE AR E RS

(scapholunate dissociation)

W TR EEAEORKORETHY, ARRE
B BiF & R—#EE0/METRE L, BT AR
BAWREMIC L - -BETH S, 1949 5 Vaughan-
Jackson A% recurrent subluxation of the scaphoid &
e LT LIRS S OREDS D 5. AHRE DEEE
WRET & iR B AMG b A ICE . Blatt w X duid
A5 T 589, 1. dorsal scapholunate liga-
ment, 2. scapholunate interosseus ligament, 3. volar
radioscapholunate ligament T#% 2%, Bij 2 FOHE
T3 DISI & fRikE BARE OB, N TOMET
W AHRE O [EEEETERET (rotatory subluxation of
the scaphoid) »F4 T 5,

SSWT | FRA R AIME R W AR AR B TR
H, BRELIEO oS bh, EFMRE T sca
phoid shift*® »SgME L 22 Z £ 3%\, L LHER T
52 1k X B FLIE &R TRk A KBAET 2B O I K %
AR A C ESRETH B, L LEERNES TR
RIS %, BRI LD PA HAITIREAR
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e Ti/NEFLT b Bt & 0 M, JEAMEIE O
BIA3 2 D3 s DHIR G T H 520293540 B 131815

EHEADRBINTE, X DIEERFIRSESNEY. K
I T E K ARG 3T O massive tear 23
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HoE ORRE, ARG OREEE OSSR (anteropos-
terior ridge of the radius) B L RL D LIFLIE
SHT A, JERBFREMNPINITEEI NETH
5.

FRBEFIEBFR [ AR REAMABIZIEE AT
B 2mmEiETH ) 3mm BIEHREDERTH 5.
EAOIBETHET 2 OMBEETSH 37, DISI 8 &4
T2 BLFE TR, DISI OFEERBAKREENLTE
WA SN T w5 FAREOERDBSIWFIERIC L D&
phalkwrEzons, ARERERL, EEPHE
VAT TG 5) AU AL: N

Bl R HEEEERT . AREEAIOR
HMERSHNEERE~YA 70X 2 ) 2 —CAHBEET
5. BRIBFTREEER CEROAHESH 5180 3
T KNS E R B HEE S, AR S HEE M
FERARBEEEM b ThbAa T w50, BEOFMHK
EREDOEHEL MR,

ARBEBHROFRBEINES

FREEFHCFRLUETIREOEH T 22 L i
Gilford O¥E LSk L <5 TH Y, Fisk i3fEF
BB EAEBE TR L 220, EEAKE BT
B ER EREER LS h, FREELEOF
GRAZEHO1I DOFREELEEND I DKo
75, — R TR IR EER s RO S I L iz E
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OEWRERAL D FREEREEEHLPTL, &
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TS

RAEOHE | AREEITOFRTHER R OIR
W, 1 FPRE BT ER OB KR, 2. AERERE
FEED 02 OOERPSRESN TS, BB THE
WETFEEES BT ER SR s, FET
5, BENCFREEAVOEESE k2 ERTH
D, ZLOBEC ORI X DREET S, HBE TR
FEICARE AR EREHES S HF L I RE CRPRE
ARBHOZEBEHUTH LY, shiolELEz ohn
3, FREBEF OS2 AHRE B TREROIEM D
BFETHDL, Lich > TRHREBEIT E FIREO™A O
T AEET DL BT NETHD, FLEDR
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& L T scapholunate angle?®?®® % carpal height
ratio*® OFEI L RILD, HE CHFIREHER KA
T AET»AMEFOERIC L 2{ET»EHET 540
BE2b 5,
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Cooney %, 3. Kirschner wire #8183 @ 3 2255 %,
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& 5 I ERBAERAPRE B ER AL TEBM T
%, Cooney &I FHAET% A 2 € AKE OEH
%187k, Kirschner #ifg T HWE ¥ 5
YT B AETEMEREET D, FE O Kirschner
wire B8 I3 IR B w &El L v Kirschner #iif = %] A
LARBEER SRR HEBT, BHTTTI. »wih
DFHES FHREOWE 8- HE S h T RIEFR
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Fig. 1

Symptomatic scaphoid malunion with
DISI deformity.

Left : injured side, right : uninjured side.

Left picture shows characteristic carpal
malalignment of DISI deformity includ-
ing dorsiflexed lunate, dorsal convex
deformity of midcarpal joint, dorsal sub-
luxation of the capitate and dorsally
displaced line of axial load of the hand.
These findings are comprehensive when

compared to the uninjured side.

it

Carpal malalignment in reduced per-
fJunate dislocation. PA view shows sca-
pholunate dissociation and lunotri-
quetral dissociation which is confirmed
by the offset of Gilula's line. Lateral
view shows VISI deformity with volarly

subluxated capitate.
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gD, BEETAREM, ARE=ZABEIZETLE

£9 5. BREREFICREEFRERIC HIHESS
& 3% (progressive perilunar instability), $+~XT0OH

W (R RESZOREE &5 EERS RS,
RbLHLEERR L EZ Wb, 2 X S5 ITRE
f%?@?ﬂﬁﬁﬁ&ﬁWMﬁﬂ%5wamEV%ﬁ%%tu

79, GHHEE I 3B E RGERN, RE%ERE
ﬁ’%ﬁ'ﬁi‘%w. IS OB EFHHIR L D RLEELH
<, MREOBEESEECKI > TLhEERD, B

BRICR SN2 FIREFIIEE SBEEST 5% -

CERALICIS CFARTE AR P FIREE L BT D 5 h

. AR AR RS BT RIETL U 2R
'{j('ﬁ' HikEEOBRBEE TRk flcRons

mOBOEWTH S, % TREARE B s
X#EAEEDons, FIREFLZVEIARE=AF

42 —



FARAEFIRN 951

BOWHEEBESTL2ORED 6N 5,

B BRBEEOAZEL M & IRRIER T
3 ENEROERE R D FIRERYIRE ST S
DEHLE, RENBETRTSRERVEZCEZ L
OTEMBESEID 505, BEERELEN, RE
ERERBTH O EE T IO RENEET 2. &
HHEABATFRICEL, FEARBHOKME 2%
BT 5, DLUTHRERICOEHE, =ABEOBI
M HAUTEEREE T 5. Poirier D[R DK RER % £
Bl, RENE2e/RE, AREMBLUAREZ
ABHEOWHHRENHL L X 20THET 35, B
Bk, BHRTFREEIEEEL, 2BAREA
REHMEC=A5AREMER OMESHNIE
WAENIA 2B, ¥l dorsal scapholunate liga-
ment % dorsal lunotriquetral ligament D18 %38
e %, WEERE Kirschner iR TWHERE &
Yo LRET S, 0L CEWEIRERERE
BICBRIMACIBE T % 2 & BSHRERBIAL~OFE 5
DEFLTWA, RIBAITIIBEIH L D ORER S %5
WAL, BREELCHE LS5, FERTRENE
BEETD 2 L REREOFIRBEIIRE L FHT 52
Tk SRR R RANRIZL & .

BEEMHEFTC FREFEINERE

BEEMIHET CIREHEG s L THRERRER
HERRO SRR ERMARE BN L 2 FIRBEFIES
BEHLeNS, L DEHAECIEREEEODDTH
KB OHEH, BRE, #i9, B~0wFhiro
EMNLEBGUTED SN S, HOIRGOFHER
GBI B ANFER E U BRI L D EROE L v
TH 3. Colles BITOEFBRII DOV TE L IXHERD
#54 L 4 palmar tilting angle A% 30° ~40° LA ki 4>
LT, FREBELR & FRTAEL SRR S
N5, Smith BIEBRERIERFICRFREREE LR
Donb, BAB L UEE D Barton BB IRER GRE
BITHERENFREBMIERA L EFRELSRD 61
%, IS FIREBEHIEE I palmar tilting angle @
B CHETNE B OEMICER L, BiERFHO®E
BT CETIET AL, EERERIITIREES
Uit nuETE S,

& a3

FRBENEESRHF T 2813, L EROREE,
2. ZUBROFOEMRE, 3. BHTEA I &L 2 \E

AOBHOERE, BELEPEST2EEL N5,
ERIIRDORLETEL, MIORBEIC L VES5DE
GnOFEBEL D, ARERABRAD L {EBE
& U CHIER & N 2 5M80 S RHIRE B R B Rk
fED L {EHEE—IRZEESR L 59M8
BB, Lkt > THMEOBIEIE U CBRER R E
WA ETRNEBELE LS.

FREEFIEEDOL 2o T D5 FREELEF 20
wEzzhE, 1. BRBOREYE, 2. EEAREH
OYEROER, 3. BREFOEREBAN, 4. AKE
O EAIIT4E, 5. FORTHOEERE P EFENEL
FLTXBEBEEETLREDSNE, INoDREMNE
RERUD I RAERFH I H 2 BICH AR K
bR BEBHY, Lo TEBOEE LERD
BU2aEnEzhseEzohs, RiFkTs2L0
VOB ERMIRENERERAIORT BV T, R
4 Colles B OFIRBEFI* BHFOEF L ELRT
RRFEETRRLEORRBD 55, 5 LIcikEH
BFOARMOELE2MEL TV ER L M5, B
BEAMEN CEFREETIEE XL HET 5 5%HE
THEY, BEOBROHEL VW E LA BERETH
320,

—HEFIEE T b b FARTEEIE & » ) SRR
L2 LUNETHD, PRELEELD- T,
F, FHESOBFES, FEERCKESH->TIHL
DUHRBHNRETRETH D, FRE BRERTEAER
TEZ, BHEHFHXEOLZLEEOAINERENT
W3,

X Iy

1) Almquist, E. E., et al.: Four-bone ligament recon-
struction of treatment of chronic complete sca-
pholunate separation. J. Hand Surg., 16A: 322-327,
1991,

2) Amadio, P.C,, et al.: Scaphoid malunion. J. Hand
Surg., 14A: 679-687, 1989.

3) Black, D. M., et al.: Scapholunate gap with sca-
phoid nonunion. Clin. Orthop., 244 : 205-209, 1987.
4) Blatt, G.: Scapholunate instability. In the Wrist
and lts Disorders, Lichtman D. M.ed. W.B. Saun-

ders, Philadelphia, 251-273, 1988.

5) Cooney, W. P, et al.: Fractures of the scaphoid:
a rational approach to management. Clin. Orthop.,
49 : 90-97, 1980.

6) Cooney, W.P, et al.: Scaphoid fractures, prob-
lems associated with nonunion and avascular ne-
crosis. Orthop. Clin. N. Am., 15: 381-391, 1985.

— 43 —



952 K

7) Epner, R. A, et al.: Ulnar variance, the effect of
wrist positioning and roentgen film technique. J.
Hand Surg., 7: 298-304, 1982.

8) Fisk, G. R.: Carpal instability and the fractured
scaphoid. Ann. Rogal Coll. Eng., 46 63-76, 1970.

9) Fisk, G. R.: Operative Surgery, Part I1. Bently, G.
ed. Butterworth. Kent, 540, 1979.

10)  Gilford, W. W, et al.:
wrist joint: with special reference to fractures of
the scaphoid. Guy's Hosp. Rep., 92: 52-59, 1943.

11) Herbert, T.J.:

with the Herbert bone screw system. J. Hand Surg.,

14A 1 397-400, 1989.

PRI A AR T T O B AR L T

BRIz DWW T, BFELE, 20 800-804, 1985,

13) Hom, S., et al.: Attempted scapholunate arth-
rodesis for chronic scapholunate dissociation. J.
Hand Surg 16A : 334-339, 1991.

The mechanism of the

Internal fixation of the carpus

14) # DARRER T E TR AT, BT S,
3! 1003~1016, 1987.
15) EFFREF fb o T DI REER, BB AR,

40 1 1323-1328, 1989.

16) Linscheid, R. L., et al.: Traumatic instability of
the wrist. J. Bone Joint Surg., 54A : 1612-1632, 1972.

17)  Mack, G. R, et al.: The natural history of sca-
phoid nonunion. J. Bone Joint Surg., 66A : 504-509,
1984.

18) Mayfield, J.K., et al.:
omechanics and progressive perilunar instability. J.
Hand Surg., 5: 226-241, 1980.

19) Monsivais, J. J., et al.: The role of carpal instabil-
ity in scaphoid nonunion, casual or causal ? J. Hand
Surg., 11B: 201-206, 1986.

20) AT fh FEEER. BIRAH, 2001351

Carpal dislocation, path-

21) T ORHRIE & EER, g1

; ﬁL B
WEE, 291 147-149, 1986.

22) Nakamura, R., et al.: Reduction of the scaphoid
fracture with DISI alignment. J]. Hand Surg., 12A:
1000-1005, 1987,

23)  WREE b ERIOERAHA T THT OB,
0:1023-1031, 1988,

24) FREE b HREBERCA SN D FIREEYIR
. B Y — &, 8:17-26, 1988,

BILHEL

25)  HRFENE fh 0 AR
Orthop., 13 1 1-9, 1989,
26) Nakamura, R., et al.

UNPE) BLEIOR2HT & ik, MB

: Methods for measurement
and evaluation of carpal bone angles. J. Hand Surg.,
14A: 412-416, 1989.

27) el fh FRIMOBWEERIEGC BT 2 FRE
[ A, DIESAN, rhifige 983, 30 1119-1130,
1987,

28) Palmer, A K., et al.: Management of post-trau-
matic instability of the wrist secondary to ligament
rupture. J. Hand Surg,, 3. 507-532, 1978.

29) Palmer, A. K, et al.: Arthrography of the wrist.
J. Hand Surg., 8: 15-23, 1983.

30) Palmer, A.K, et al.: Ulnar variance determina-
tion. J. Hand Surg., 7: 376-479, 1982.

31) Reagan, D. S, et al.: Lunotriquetral sprains. J.
Hand Surg., 9A : 501-525, 1984.

32) Ruby, L.K. etal.:
scaphoid. A review of fifty-five cases. ]. Bone Joint
Surg., 67A : 428-432, 1985.

33) Sarafian, S. K., et al.: Study of wrist motion in
flexion and extension. Clin. Orthop.. 126 : 153-159,
1977,

34) ERKFE ML LT RARE T & FREHIL oS 6
Bhzo>nwT, BFSEE, 2:796-799, 1985,

35) Shigematsu, S, et al.: Arthrography of the nor-
mal and posttraumatic wrist. J. Hand Surg., 14A:
410-412, 1989.

36) Taleisnik, J. :
New York, 1985.

37)  Vaughham-Jackson, O.].:
subluxation of the carpal scaphoid.
Surg., 38A: 532-533, 1949,

38) Watson, H. K., et al.: Examination of the sca-
phoid. J. Hand Surg., 13A : 657-660, 1988.

39) Weber, E.: Biomechanical implications of sca-
phoid waist fractures. Clin. Orthop.. 149: 83-89,
1980.

40)  Youm, Y., et al.: Kinematics of the wrist [: An
experimental study of radioulnar deviation and
flexion-extension. J. Bone Joint Surg., 60A: 423-
431, 1978.

41) Zinberg, E. M., et al.: The triple-injection wrist
arthrogram. J. Hand Surg., 13A: 803-809, 1988.

The history of nonunion of the

The wrist. Churchill Livingstone

A case of recurrent
J. Bone Joint



HF<&EE (J. Jpn. Soc. Surg. Hand), 558% 265 953-958, 1992

Proteus syndrome @ 1 EH

SHE R E S HE S RIS
B % E-& & X Al

H g
Br o\ R
PR BE
%=

N G N S
HANRREHE
27—

A Case of Proteus Syndrome

Noriaki Tazaki, et al.

Department of Orthopaedic Surgery, School of Medicine,
University of the Ryukyus

Wiedemann et. al. (1983) reported a new syndrome named “Proteus”, which characterized by

progressive overgrowth of soft and skeletal tissue.

The symptoms of this syndrome are partial

gigantism of hands and/or feet, pigmented nevi, hemihypertrophy, subcutaneous hamartomatous

tumors, macrocephaly, and several other anomalies.

The case is a 6 year old Japanese boy who had bilateral hand deformities and other generalized

lesions associated with Proteus syndrome. He received surgery to correct the macrodactyly in the

right hand and clinodactyly in the left hand. However, 5 months later, he started to show some

recurrences of the hand deformities.

Findings of this boy are left hemihypertrophy, macrodactyly of the right fingers, clinodactyly of

the left fingers, left frontal exostosis, scoliosis, ocular anomaly with epibulbar tumor, left olecranon

deformity, funnel chest, left testicular cyst, poly cystic kidneys, and left tonsil hypertrophy.

We think meticulous attention should be paid for the treatment of the skeletal deformities of the

Proteus syndrome because of its progressive deformity and resistance to respond to the surgical

treatments.

T L & I

Proteus syndrome & Wiedmann &' 43 1983 4Eic
W LIRS EBREMRE R TH ) TR 3RO
partial gigantism, R4, ETREEIEREL,
FTHES, BEEfE, € OMIRE - e & 0L
BHETIFREHEBETAERBTH 2. WECHEN
&z Elephant Man” 3, von Recklinghausen dis-
ease Tl < T L A Z D Proteus syndrorrie Wl
BOTERREGHY EEDRTY S, KEE KD/

BEEETORENETTH D, KHETRANSY
1990 FWELL 10BH20ATH S, FEREE
1245 7% Proteus syndrome O 1 Bl % & L 7: DT, &
BEMAHET 5.

fiE i
EF 64, BF
I AT - PREORE
RFEHE | ETR & D AGAE - PIEOMER & A PiE -
BHEOME, ERIAROHUERIE, S 9 gk Lo

Key words: Proteus syndrome, macrodactyly, hemihypertrophy, epibulbar tumor, skull exostosis

Address for reprints: Noriaki Tazaki, M. D., Department of Orthopaedic Surgery, School of Medicine, Univer-
sity of the Ryukyus., 207 Uehara, Nishihara-chou, Okinawa 903, Japan.
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o1z PIP BL O DIP i B LL X &b
TS L EROBE N H o fo, £, EFEEARE
DEFEEBL U X BLEOHRERR S g7

RORA T L

A

Fig. 1

f

Cc

73
[I 1

-

PIP i ARSI E L 22 BOBAIRN & 3

JE BR T, 2R BHE i 20 B O RERAL & B2 o di )
ERD, BB2IBHLHMEEER%» -7 (Fig.
1
QHHE O K RITHEEXR

EHEEORFAMEIEADES o, EF@AH Ik~
}1.5cm O@EESRE s (Fig. 2).
(OFEEIEPA

A BHTEERC 4 X4 cm OBLFRRIH OB MM % R0
XﬁFﬁET R IR L C"vl’ﬂni’ﬁr%*ﬁﬁ’&‘f’

IS L exostosis B FRBE 2 b D E iR 2

LTw/ (Fig. 3).
(DHRFRZE

RSSO A 2 500, 7 OMmIIEa, £
RAEATFY, EEMEERA S, ARG S+
iz,
®F EBF AR X

EEEIBREOBIEA S %ﬂiEMKﬁ&
EHESH 1Iam B k-TEY, H’Hﬂxﬁ/ém
©FBRE

Appearance and X-ray view of bilateral hands in the case with Proteus syndrome at the

age of 1 year and 7 months, and 6 years and 5 months.

Moderate macrodactyly of the right index and long fingers and clinodactyly of the left

long and ring fingers were seen at 1 year and 7 months (A, B). These deformities were

progressed at 6 years and 5 months.

In macrodactyly, X-ray revealed cauliflower like hypertrophy of phalangeal bones at

metaphyses (C, D).
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W TR H D, X ARRE THE /17 % BRI A TS - BHERHE N LBIEBYI0 i %
(C,—T,,T16) %D (Fig. 4), To7e.
@EAEHE HEBEMATR | BEISEORK L 722/ o BB 24
ERAZMESPRCIERL T re, & BHE OFMR HHOBBROMTHE BHN, FOIFTFIILihio
RTRBAFEHEARD L AEE L £ 0B M THHEEE S, RRRML R EBAE»SH D, Akt
R L T iz, bRoN, WEZHEIEREAEKTCH- 2 (Fig

Zoff, BEEREC CHEERLED .

T 0 64 5 » ARRICETIE - HEEREICT LE
bR 2 & & AR 21T - 7o, fetiE IR IE
BB ERo Toies, IBRL 2B R & DIP,
PIP, MP BYEIER T3 BIENE & BEMR S —H & e o 72
WEROEM TR LI ohTwni, a6, fE&E
WA ) 77 7 —ROBMEBROIEARBR &4, &M
B I EFROBESR s (Fig. 5).

Fig.2 Facial hemihypertrophy of the case with
Proteus syndrome at the age of 1 year and
7 months (A) and 6 years and 5 months (B).

Fig.3 Theskull X-ray revealed an exostosis like
shadow (arrows) corresponding with the
bony hard prominence.

i
H
B
d

¥

Fig.4 The trunk deformities: Funnel chest and scoliosis were observed.
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Fig.5 Operative findings of the macrodactyly of the right index and long fingers.
(A) Preoperative view.

(B) The flexor tendon showed marked hypertrophy, whereas, the digital neurovascular
bundles and the fatty tissue were seemed normal.

(C) The cartilagenous hypertrophies were located at the volar plates (resected, arrow)
of the MP, PIP and DIP joints. Phalangeal bones showed cauliflower like hypertrophy.

Fig. 6 Histological examination of the resected
bone of macrodactyly of Proteus syn-

drome. Fig.7 Postoperative view and X-ray findings at
(A) Low magnification view showed car- 3 months after the surgery.

tilagenous hypertrophy surrounded by cap-

sule. H.E. x3.6.

(B) High magnification view. H.E.x100.
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Formation of the Deep Palmar Arterial Arch by the Second Dorsal
Metacarpal Artery in three Hands
— Angiographical Studies of 336 Cadaver Hands—

Masashi Yoshida, et al.

Department of Anatomy, Kawasaki Medical School

Using stereoscopic angiography, three-dimensional analysis of 336 cadaver hands was performed.
In three of these hands, the second dorsal metacarpal artery was large and it seemed to be terminal
branch of the radial artery.

Usually, the deep palmar arch is formed by the first dorsal metacarpal artery, but in these three
cases it was supplied from the second dorsal metacarpal artery. A small vessel was noted flowing
between the first and the second dorsal metacarpal arteries, but this vessel supplied the adductor
pollicis muscle and its capacity was not enough to supply the deep palmar arch. The metacarpal
bones, interossous muscle, lumbrical muscle and ulnar nerve are supplied from this arch.

In this study the second dorsal metacarpal artery was enlarged in about 189% out of 336 hands
and had developed into the main artery of the deep palmar arch in three hands. Therefore, it is
suggested that surgeons should work more carefully in this area in order not to endanger this supply.

BIRIC & - TEEBRSBERE NS L LHERR
BHizoilpn, ZOE, BETISEEBEER 8 THRE
IRELACFOMESFICET 2RMEIRL <D BERETL, B2WRRFEIRSFE L EEEIRS &
BEEBIRSIZOVWT L ZDETEZARH 20 B L TwER3FIEEDLOTHREY 5.
AL FEL T 22999 o iy, BEBIRSAE

F L & (<

B OB EE D E— R B RS & 0 SR~ A CR

BRI, 7O E L TREBIRSMERE NS & R L Ay, EHINE R AR Y 7R L
HEnTV3, 20T, ERBIRS2HET 305 TEER TG OB MEH, METES L U5
DLTERE—EFNUIFEFRSTETHS LTI NT TV, DWTEERIC CHEBNLE % & N - fEEEE
Wiz h, ETEHREIFFEROZEE T ER 2EIRS O FEIEE 268 1K 336 [ Th B2,

BeBEs L Tnwd T 5REH 50, BEHHHT ERANL 5~TRYEZF v v a (A XE

Key words : angiograhy, deep palmar arterial arch, second dorsal metacarpal artery
Address for reprints: Masashi Yoshida, M. D, Department of Anatomy, Kawasaki Medical School, 577 Matu-
shima, Kurashiki 701-01, Japan.
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a4y 7 X-omatTL 2Rz,

TR 3R AN EE T &, BB 6 cm,

8~10 M THT o 7.

Bons 1 X 2 MOBREEEGE Y NRE & U3
gt (BAGE LRI gD TS L, B
PFREIIRO FIEEROIKEE, B L UCERBIRS & 0GR
AL 72, R LI 3 FiC 0w TR AR
EHEAT LIRS GILOR R e MR L 2. & 51 iR
Dz =R ¥ 6K 1 BEOBIREZEE I LBLEL
7z,

& ES

AT EIRO S T B ERAL I, 1) BEAEEIIRS
SN B LD 45.2%, 2) S AIFARENTHE L S
T5H0D18.8%, 3) BEHR,L5IKT 24D
29.5%, 4) FEEARFRRE RS LD 6.5% 2D
7z, BTSSR FEIRSAL, B—EFRPFIIRD 5
WIEFEIKEFARRBEOLOR]) T 1% (&fF
D 4.6%), 3) TE5T% (&0 14%) THD, 2) T
BARwL DR, BIERIPFRIROEMTTE
Bz & D ERBIRS 8BRS N TORERNIE3) 05
528k 3 FIED SN,

B oM -
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57 2T & % 55— T B0 T IBOREE R D SR T )
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FHRIR L D HE< e DIRAEBIIRS & BAEEIIRS « EE~ A
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Iig. 1

: Origin of the second dorsal metacarpal artery(2ndDM)

1)2nd DM Originates from the deep palmar arch(—)2)from the dorsal carpal rate (—),

3)from the radial artety(—)directly.
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Fig.2 : Stereoscopic angiography of Case 1
The deep palmar arch si formed by the second dorsal metacarpal artery.

Fig.3 : Gross dissection of the hand (Case 1)
a: palmar view UN; the ulnar nerve, DPA : the deep palmar arterial arch, Ist-P; the
perforating artery of the first dorsal metacarpal artery, 2nd-P ; the perforating artery
of the second dorsal metacarpal artery
b: dorsal view RA ; the radial artery, 2nd-DM ; the second dorsal metacarpal artery

AP FBAROZE [ EER S EETIIRS OIZAL & [F5F HEO BB L o=k Y YU ORI 11 AT
WEZHFEOHEEMEM % E—PFERBA~E» 5 2 CRMEREIRE S CERFEREIRS 3B =S ATF

AN & 5305 L B — B RIT FEIR O SR EDER e W RO FERIEER I L DRI AT,
LTwie, $72ABITHES 2 & FSREENR M <
BREERS L VEEBRSOTHPRIFEEL T 5,
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Fig.4 : Stereoscopic angiography of Case?

The second dorsal metacarpal artery is terminal branch of the radial artery.

Fig.5 : Stereoscopic angiography of Case 3
The deep palmar arterial arch supplied adductor pollicis nuscle.

PFEEEERY, B2 - HEPFEOREANCEENEN
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% 7- [keda® % Ugawa® i3 Cercopithecidae (¥
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FED % fEBS L, Cercopithecidae (Macaca fuscata
BEEND) TIRIDDOEEHIRS B L CBIRSITE
ZEQIPTEIROUER £ DR &, Pongidae &

Fig. 6 : Stereoscopic angiography of Macaca fuscata(Japanese monkey)
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Fig.7 : Schema of arterial pattern

a: In our cases. DPA ; the deep palmar arterial arch, 2ndDM ; the second dorsal

metacarpal artery

b In Japanese monkey, 2ndDM is main sourse of the deep palmar arterial arch. CVP;
Catella volaris proximaris, AVP; Arcus volaris profundus, CVD; Catella volaris

distalis
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Anatomical Study For Cubital Tunnel Syndrome
Articular Branch of Ulnar Nerve at The Elbow Joint

Shintaro Matsuura, et al.

Department of Plastic and Reconstructive Surgery,
The Jikei University School of Medicine

In this study, the innervation of articular branches of the ulnar nerve onto the cubital tunnel joint
were examined in twenty cadaver extremities. All of their dissections were performed under a Zeiss
OWPI-99 microscopic magnification. The incision was made on the medial aspect of the elbow
through the skin overlying the cubital tunnel. The number of articular branches was varied : three
cases had no articular branch ; Thirteen cases had only one articular branch ; two cases showed two
atricular branches; and two cases showed three articular branches. There was three different size
of diameter of articular branch and the diameter was depended upon the number of articular
branches: when the articular branch consisted with only one branch, it showed an average of 0.
48mm ; when the articular branch had two branches, their average was 0.44mm; and when the
articular branches consisted with three branches, their average was 0.35mm. A line drawn from the
medial epicondyle to the olecranon was used as a marker line of the standard for the measurement.
[t was observed that the 16 articular branches of 17 cases located in the area between 10mm proximal
and 20mm distal to this line.

i, 216, 230, 8915%TH o7 bhbhid, 20

woLo® EHOFERD | D& LT, REHBEORER ORI
I E R B E R I D TE LRI S5 LTw30TEEWwAEEZY, BERIZOWLT
BEYTH S, FHH @%m,m LIRS 3 A v AT SRR 21T o 12,
LT oXkiEd 2ER0% Hd‘lx]ﬂuﬁéo)‘\%ﬂ’fj%ﬂ-.a){ B S O
LTHEET AEFIID 2, bilbh oSl TIC
%W%ﬁatﬁ%gmm¢®m%dlmﬁmM8ﬁf AEE | RSB RS AR R A 11 4K 20 i
HYOY, ORI TROBERE EFE URkbi L iED ERRE U, TOWNRE, BEL0E, 1k B

Key words: cubital tunnel, ulnar nerve, articular branch anatomy
Address for reprints: Shintaro Matsuura, M. D., Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine, 3-25-8 Nishishinbashi. Minato-ku Tokyo 105, Japan.
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9, £ 1T, T Fe»s 950, Fi6l.4F
THotr, REWREME PR RN, HiHE,
tendinous arch 24 L T R A4 ®EH L, Zeiss
4 OMPI-99 RIEAFHMF TIL A 7 09—V v
) —HOMEEFEAL TREWEMEREORE #1To
7z, sHElOEERERRIL, WAL NEEBA R EL, e S
B o, EREFTEIL, BSOS EEE S HE
L7,

# 3
1, BIHiR O, EEWDWT

O Bt O (Table 1) Fig.2 Two articular branches of the ulnar nerve
MR ET> 72 20 MHh, BHMikA 20 b OH 3, B Fig. 2 shows two articular branches which -

were branched out from the ulnar nerve

Table 1 Number and mean diameter of the and they innervated the ulnar head of

articular branch flexor carpi ulnarlis muscules. Arrow

| Number of elbows | mean diameter shows articular branches. Right side is a
(total 20 elbows) (mm) proximal side.
no articular
3 0

branch

icul
one articular 13 0.48(0. 15~1.0)
branch

icul
two articular 5 0.44(0.2~0.65) ‘
branch

three articular

_branch J_ 2_ 4~0;35(0.3~0_L|

Fig.1 An articular branch of the ulnar nerve

Fig. 1 shows only one articular branch of Fig.3 Three articular branches of the ulnar
the ulnar nerve. The articular branch of nerve
the ulnar nerve consisted with a fine fila-
ment arose from the ulnar nerve and it
passed behind the medjal epicondyle.

This fine filament penetrated into the lat-

Fig. 3 shows three articular branches
which were branched out from the ulnar
nerve and they innervated the ulnar head
of flexor carpi ulnarlis muscules. Arrows
eral region of the capusule through the shows articular branches. Below is a
ulnar collateral ligament. Right side is a
proximal side.

proximal side.
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B A Db D 1THT1ADS O 13 (Fig. 1),
2K D2 (Fig.2), 3AKDLOM 2/ TH -7z
(Fig. 3).

@ BEIEOER (Tablel)

MK OEREE, 1 KDL O TIR0.15mm~1.0
mm, T 0.48 mm, 2 XTI 0.2 mm~0.65mm, F
¥0.44mm, 3K TIX0.3mm~(0.4 mm, F0.35
mm T#H -7z,

2. [FHEE ORI DWW T (Table2)
%%&ﬁR%W&$$;O BEESET 25018
, B E DT 20N, 5 b RAFRERS
t%ﬁ«@m&@bﬁ&? b3k, RAFRELS
REEAOHE» 50 L O 5 K, REFRERLEA
D1 EDOHENIET HENCHPNE D1 FRT

Hoie.

D SEIHE - g - OBR

PO 5 & TR 4 S HESR & R EE & 0 BEfR %
BB E, REWFEAR L OSET 2 8D S & IkHEHS

LODFRETARTEHONSFRTL - b5, HHE
MR, BRI DKB2HTHo . BHBEOD

SEHBEEBE L DR OA ST 20D
7o, MEEE oK OBFRICOLWTaZ E, SHOS L
7 FHRBERTR S 1 AT, 1IN 2KTH - .
B L DR T 2 9Ic DT a s & HHER X H3E
BMTAETA2L0086 [ ThoEb% L, FHEDLD
2B, BB EOLD 1IHTH e, BEHEOKED
BfR DWW THZ E, SO B 6 LA, 1k
2&, 2R IEXTHY, BAEIMEH 3ED 2 F ook
VAL TR b BHER L ORMTH o 7.

@ HEHEOSEOME & 3 - OBE (Fig. 4)
bot bW THOFE LD BELER LD 42.5
mm O 1 FNOATREMERSE L SHMEL Tuaiz, 16
Bz X 21.2mm 2 5 K# 18.0mm O THE L
Twi, Ch*EFTHEFigdnk>inn, Ee
A ED K10 mm » 5 KM 20 mm O THE L T
VBB ENbMD, FLEBLOAELREITZ 5D
B1ETHy, BRI D 12,45 mm KB T LA~
O & b LR oz 1R TH - 7.

Table 2 Origin of articular branch and reference between the level of branching and standard

line (medial epicondyle-olecranon)

Relation with
the standard line

Number of the
articular branch

1) from ulnar nerve (8 elbows)
(@ proximal
® almost on
standard line
@ distal

2) from muscular branch of
Flexor carpi ulnaris (9 elbows)
@ proximal
@ almost on
standard line
@ distal
@ Branch to humeral head (3 elbows)
(D proximal
@® distal
b) Branch to ulnar head (5 elbows)
(@ proximal
@ distal
(© Branch to both head (1 elbow)
® almost on
standard line

w1

)

none one two three

4 1 0

1 0 0

2 0 0

7 1 0

1 0 0

1 0 1

0 1 0

3 0 1

1 0 0

6 1 2

| Total 13 2 2
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Fig.4 Position of the articular branch

medial epicondyle
1

30 20 10 0 10 20 30 40

. £ ° »
C®ans & O 8]
On e ‘.. [ ] L]
T
distal olecranon proximal

@® (black) — from ulnar nerve
O (white) — from muscular branch
of flexor carpi ulnaris
- one articular branch
~ two articualr branch
— three articular branch

z B

RAE#Z OB DV T OB R a2 v,
Gray’s anatomy' T, FRDH I HPEI_EFE
EHBEOBOEH S B8 EEEWIN TV S
Sunderland® ZAHEIEIEIAFE OB TR BEHE» 5
1~2 KOFE SN T 5 Lk, topography T H
Hi~ OREEE A FE D & 30 cm OfIE T, HREEAER
DEFLIDEHFHET A ENTINT S,

Bateman? i MESENE D £ o3+ 5 denervation
FHcBEY 2|mEOFTT, REWHROMMKIC DT
W, S8 OMRATR L O, BIEELEELELH D
B, 1AKDLOP 425, 2ARLED S Db 14 it
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BONBEGH 1 60oABKBLTED, Lo 6#lT
EHOESREORIRTREMERSE L DL, A
B EEO® A ZEBL, BIEEOERESRAIERIS
mmkatm«Cmé.WMMmmuRqM%wﬁm
FEOFETICOVWT, ETRIOKD, NEI-EOHK
YFETT TGN TREMEHNETRT S, 2L
THEg ORI THE AN T, BT, AEEE R
WAD ZAED, HI20IEEHED ORISR

, MELI-D LT, BAfE~AAD Znrass
¥ t:ﬂ;fgsfz Y % Lili~T w3, Bernard® i pIElAIE]
B D ER ¢ A DM B TR A3 B B AT iz A D B

R 969

BAAT D EBRT VB, LLEOHETRRVH b BIE
KBARBHEL VAT S EOMBBRENAT VLS

—75, Masear 57 i 50 £ PIEIRTEE R FHEE D
fEEIC, 17 B, 34% i NBIFTRE et » & MEE A~ O
Mg 2RO TWwWa, Z017THO 3 5 6§ k&l
»OT, BDOUHIERAE» AL Tui, Zh
& ORI OFT T TR ORI AL T b
EBRRT N B,

bbb OFFEFRR T, BEERSREHEARR &
DT 2500 8 R CEEBROPRTHET 2HD
BEWERERL, PRI OSET L DRIKT,
HLHERR L D RAB T T 5 b DB WER R L2,
Bateman O~V & 3 BHESH LA HE T S &
WA—ED/Y —RREDENT, REMERS LY
IETEHD, BRPSHET 0, REMEOE
Fwl> b0, REIL CHECSHT 2 0% EXRD
N, Wilhelm B R2 L5 W8 FXEFThote, 772
L, Bileshieitw REMERRS D S EER s 0T 2
DR Ero o, BEROBEIZ I RADL DB D
%<, 2ERDLD, 3ADLDL 2FICED, Ihbd
BAE» &AL T, BAERIR % OB 2 K, 3
Reldlc Lictso T 2 5ERERL, s
DB OBEE 1 0.15 mm~1.0 mm ¥y .44 mm
FIEEICHI 0T, Ui T, BET L EASHE
RAEDFEFESICE OREFRELEZD, ZORR, &
LB L -TER > RBERBPARSRTWBED TR
WhEEZ L, bRbhPREL RGO RERET
HY, SEIFERECLIBRELVLETHLEELT
W5,

UEokdw, BEiEOMEMEREEIS S
ThHY, FROBITHAIIC & > T 2 h s OB b E
HHAHWEFRE R, NEEERRECBT 2 ME#HO
EREEBITERD 12340 E25, bhb
NOBHFRRTYH, B R 17T 0 5 16 K
SHBIEEE NEP R SERBE R0 E LT 10
mm & F# 20 mm OFITOHEL TH D (Fig. 4), b &
3 CIEESTEET 2 E—HL Tz, a6, E
HEE ORI L 6 RVETY, BEWEThsREM
BB EEPRIT % ORI 2 ¢ MEERTR
M@%ﬁtbfﬁi%ﬁ%é%ét%i%.b#bﬁ

, FIEREEREEO D 5 CEBERFZ 2 ERIbR
bh@ﬁa*l"(‘ LRI1%TH D, FOEFCBEL T, B
BRI BEFA R WERIT, BEHEOREST
WERR» O SRR T2 TFETH S, £/2, H
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T3, AR EERE DL TIIROBETHE L
Tev,
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{RIERM 11 £ 20 BT % b B 1> THT = 72 KB kR AR
B OBEHIZRREI DV B, BED R TIRE &
NTV»BER L QBB 21T- 7. REMEEENR
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Kienbock’s Disease Associated with
Systemic Lupus Erythematosus

Yasunori Taniguchi, et al.

Department of Orthopaedic Surgery, Kinan General Hospital

Two cases of Kienbdck's disease associated with systemic lupus erythematosus are reported. In
both cases, steroid was administered for the treatment of systemic lupus erythematosus. In one case,
aseptic necrosis of the bilateral femoral heads supervened, while in the other case, osteonecrosis of
the triquetrum coexisted. Conservative treatment utilizing the brace to immobilized the wrist ended
with favorable results. It was suggested that when patients with systemic lupus erythematosus
complain of wrist pain, the development of Kienbdck’s disease should be considered.

L ®»

ARG OBEMEEIEEHE T % Kienbock FHDF
H e L TRAMEHY, RE O minus variant 30 2 &
BRI TH DD, RIZERBVWEFTbhRiEzs i
WOBIERTH S, S, bivbhiz SLE w56 L#
fiE L 7z Kienbock f5s @ 2 fl % &F B L 7z 23, SLE &
Kienbsck i DB DV T, @F I KERE MR
HIRFEI G H L oS R BEEIEO—I L U Tl
BInTw302 T, FllzHRERR TR,
# Dtz SLE & Kienbsck & & OB IZ D> TXER
BEEENZ THET 5.

iE &l

fEGIL. 56, ZMH.
TF  EFRAETE
KIGRE oy R&EZ L,

BAESE | 15 SFEIEHEA ) = R

BRE 1986 F 2 A &) HEEEE MR D%
RIELAT oA FIBREZUTEY, Z0%k, RER
w, MRS ER 2w & U SLE s 28aniz, 1987
E£5 AEKBEEHEEI, 9 AEKBREBETEELH
£, 1988F 1 A 18 H YRl CTHRRBEALEBR
EEBRMSITI N, W1 1 » A ORIBHITHRE
& D EFEEESHERL 2,

VIRFPRAE | A FESIER L T Y, E/FE, E5
REE R0 e, XBBRTRAREIHEL, FBL T8
h Kienbock J& & 2 M1 & #1 Lichtman 4348' T stage
me¥ESNT?, ARBEEREETORT A FD
{5 B it 1T prednisolone 7,707 mg, 1 HR AR S 4t
i 60 mg ThH-Tz,

fEREE [ Kienbsck fmwexd U T R FHEEE B O
HEETHER{To 72, 1989 F 11 B X &R0 RRE
F—EaEib L, EBRL T35, BERowEER

Key words : Kienbock’s disease, systemic lupus erythematosus, magnetic resonance imaging
Address for reprints: Yasunori Taniguchi, M. D, Department of Orthopaedic Surgery, Kinan General Hospital,

510 Minato, Tanabe, Wakayama 646, Japan.
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& Lichtman 4348'® o stage [ITH 2 (Fig. la),
MRI @ SE &0 T 13838%, T 2BIMRTRERL -
BRERPEEEGSHEcEG s i (Fig lbo).
bhvbh® MRl & 258534 (Table 1) % T
MRIFRIANl a & ¥E &, ARFEIEBR#EEELLD
BB EBbnr, FEEO T 2MFABRTIITH
L ARBREES, TORBEEEESROLL D

(Fig. 1d) %77 LB OFE BRI .

JE3 » AR OBfE, AFIEEICEE, BREEEE
<, FHEHBMRCBEOERYRZ DA TH 5.

EFI2, 34F, L.

Fik - AFHEE

c. SE(T2W. 1))
Fig.1 Case 1, 56 yrs female

RIGRE, BUGERE [ FEC9REZ & d R0,

IRHERE | 1985 4 1 A, BIRALH, LIHER, B,
VA /—BiReEwd D SLE E2irah, A5 a4 K
IREDSBtA S L7z, 1990 £ 5 AKE X DEBRZ L AF
B HER L, 28EM%EO 6 A 11 B4R %282
7z,

V2B  AFEHCRERBRIRZVLODORE
fERL, EfE, EHRESTRS shi, FHEMOTH
RSBz Tul, XBRTI=ZAFTRREOBE
{EESBRE s LS, FRB AR LHERR
Ioleino 7 (Fig 2a), MRI @ T 2 338G kg
BEES, ZAFTOTRBIIESSHE L THEHs

b. SE (T1IW. 1))

d. FE (T2W. T )

a. A-P view of the left wrist with stage Il Kienbéck’s disease.

b.c. T1 and T2 weighted image in the spin echo demonstrated moderate low intensity signal in
the lunate (white arrow). MR Imaging showed stage Il a.

d. T2 weighted image in the field echo demonstrated high intensity signal at articulation due to
intra-articular fluid accumulation (black arrow).
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Table 1 Classification for clinical stages of Kienbock’s disease by MR Imaging®?®
i 's ificati Clinical

Lichtman's Classification SE(T1W. 1) | SE(Taw.1) |- ™

classification by MR Imaging significance

stage 1 1 ML 1 early diagnosis

stage II, I 11 a1l a L (ML) L (ML) fibrosis, osteosclerosis
bbb - H revascularization
IMcllc 1 1 recovery

stagelV v — - | osteoarthritis

SE: spinecho T1W. I.: T 1-weighted image T2W. 1.: T 2-weighted image
1: iso-intensity

ML : moderate low intensity L : low intensity H: high intensity

b. SE (TIW. 1.}

A

d. FE (T2W. 1)

c. SE(T2W. 1)

Fig.2 Case 2, 34 yrs female

a. A-P view of the right wrist with stage I Kienb&ck’s disease.

b,c. The lunate demonstrated moderate low intensity signal on T1 weighted image and iso
- intensity signal on T2 weighted image in the spin echo (MRI stage 1). In the
triquetrum, low intensity signal on T1 and T2 weighted image owing to avascular
necrosis (white arrow).

d. High intensity signal on T2 weighted image in the field echo indicated joint fluid accumula-
tion (white arrow).
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7z#3 (Fig. 2¢), T 18R TARE, AR EhEE
EfEsxE2 L7720 (Fig. 2b), AWRE & =Frg 0
MAFEIE B LY, 2 0 BB MEEEZE I Licht-
man 4348 O stage 1 ® Kienbock T, birhhd
MRI iz & 29348 (Table 1) #2229 i3 MRIfHHI 1 &3
Fahie, FEEO T2 iR < J/AREo8IcE
fE8EsRE n (Fig 2d), BIEIROE RSN
7o, FIRBERALEET COATOA FOBREMIE
prednisolone 40,735 mg, 1 HE A5 dliZ 60 mg T
Hoz.

EREZ S | FHHEERAOEE CREFMCMKE %
Tol-. 1 EBOEE XBEETEARGEERLR

c. SE(T2W. 1)

Fig.3 Case 2, 34 yrs female

it - i

Al EREBHB L TEY, stagell TH 3 (Fig.
3a), MRI T ARBRSERED T 1 M##G CEES
(Fig. 3b), T2 S8HE TR BETHOBET 2EES
(Fig.3¢c) L LTt asn Txs o MRIFHIa
(Table 1) L¥rans, FEZD T 25 TA
WEO—E8, TR EESE (Fig. 3d) » R
ENTBDARSOEEELE 2 Stz HEEEHOmEE
RIMEL, KELBEHRLTE Y ADL £& F b RIS R
CEFBLTWDS,

b. SE (TIW. 1)

d. FE(T2W. 1)

a. After a vear, the lunate was collapsed. Radiograph showed stage Il Kienbock’s disease.
b,c. T1 and T2 weighted image in the spin echo demonstrated low intensity signal in the lunate

(MRI stage (I a).

d. T2 weighted image in the field echo demonstrated high intensity signal in the lunate and joint
space due to a fluid accumulation (black arrow).
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% =

B EEEMEIE T 2 b b Kienbock B DERE I D
Wi, Kienbock 2844 % DART IS E & OFF
F k) ARBORREEE, BRI Ldb0L
%i%nfmtmmJMOEKKEMmkﬁE%@HG
Bl X g hoe B BRI REt 20 2, FEEMEH
@@ﬁ%%@%?%ét%%bkwm.r@&,&m-
bock FEDBRI DWW TOPE T & RO Rigr R &
nTEY, AREOEMERH”, @M, ulna
negative variant 5!V 2 ¥ H D FEERIC DO W T W
FRR—FEORES BN TR, biitbhOBE
DBERTIE2, —Z Kienbock B IZRLEDF T2
FiH O ERERD, T EOFEEA~OEMHNE,
BEPZEROVEDEELSND,

SEOFER 1 O Kienbock fEORE I, STl
TOFEH~OAFH—R L Bbh 545, EEEE L
LT SLE 2484 L T8 D Z DERORFERE I, — s
SMEF R COEHR B3R A b0 LEbN S, KT
13 SLE & AR B AHHIORRfE 2 50 O & 13 R
SN, FEHETIE6H 6 FHEESRESNTSB
Doz 2y A KT 0.5%~4.0%T B
ploween -z s O#mEFID S 5 Labowitz & DA
B =B BIE, Bayley & OERIEY AHKE, =4
FEFEAEESTED, bbb O=AF8EE 5o 7
G2 X EObDTH o /.

Dubois i+ 1960 “E 2 SLE i &6 L 1= BBIZE D £ ¥]
OEEFITVL, T ORE*EEEELETH 2 SLE 0t
TWEBLDEEZ, AT 0A FiBRE IREGRTH
2rLTw3, 0% SLE £ BEFOMGE DT
B2 gsinmEssnTs ), FHEEORKK L LTmE
%7, VA =BT, MIRREREY, ik,
AT7a4 REP 2 EBFESN T I NRBO—K%
RTuwizw,

VA BB DIE DA NA LWL LG
Wie B R E N Tw 5%, SLE & BREEE DR
EGTIE 6Bl 2B v A S —HESRD SR
Tt bRHLNOEFITH 2 Fich 151k 20 FEL D
FHwLvA ) -BRPEBLTEBD, VA /—HRH
BRKEEEOB/AO VL DL V156 TAHEELH 2 &
ELoN5.

FREOMMEFZ OB L WiaE 2 Gelberman 2 & 0
BENTWVLAY, FRIKE 5 EARBEORBENE =
AEEHELTB D, 8@8l» 5 13 radiocarpal arch &

anterior interosseous artery M4, I S X
radiocarpal arch & intercarpal arch Q43R HEA L
Tw3, ZONFCMERR EWE DHENFEET S
t,ﬁ%%t;ﬁﬁkﬂﬁk%?%#%ibf<é;
EBBEZIBGEND, TOZ L iTAEDOREH,
nbn@ﬁ%bﬁmf8W$3mmH%%t:@%k
HIEESEHL T e s bHEIND,

AT aA N & B FRFERE N ZEBOBFEIEZ
SNT2, BWERBIHINTHRL, AF oA ¥
OYFEAK S, HEFRFID, MRS EY, RS2, —
HigKg 5" 2l ofEbREIhTw 5, &
WHTOAT A FREOSHELIER, RIEMOEE
B LD, A7 o4 FRPEBEEHECSL TE
BLTnBHEEZONTYS, TbbEHMEORE
OEA L 3BHRNEOTHLED O MITEEOH
2, BEREE O TTERIERA R X 2 HENIR DEASE®,
B IFATTESAE DN R B AR W X 2 I BT OB
g L PRI N TS, bbb OBERL 2
FlcigA 7 a4 FORFEAM, 8BS g
REZEHSHFED ST, —HRAEREHIEE I
60mg TH5B, T EF—ABRKEEH 40mg LI E
IBEESEF A O risk factor X705 L DFC—BT
LHEEZD

TR X — & O Kienbock 38 L IZBNPEZ 5 700
Heymnoh#tbReo-T< %, SLECXA1ME#, v
4/ —Bi%s EOERSERLMOFIREL I LE
HIEE ST 2 o, BEEEIVIVM, 177
h A, BEEREWRMT, MEN(T & %M &I
e rELISNE, BEOHREFTE1H
DOAHBEE LEMFRIIBOREMN BP1TbnTw?

3, 2 DRODIEFIZ DL T E LB EhTE 5T,
BENCITbhIz b LRz D. bhbhOfEd
BEENFEERED & 2T, BIEHETE 56
KEESELR TR I EDS, 2L SLERE R
ADL FOEEMELEVLC Lo b, £ TRERBEN
HAONTRVWERDNS,

Ed & &

(1) SLE iz &6 L 7= Kienbock & 0 2 5l & 3 2
L.

(2) Kienbock smD%E4E 1 SLE w & 2 MmE& 4%, v
4/ —BR, A7 04 FO—ARKESLOBFR H#
z2aht:,

(3) SLE @& TFEREIHFZ 5 & & Kienbock

— 67 —



976 & 0

ROFE % 3
(4) MRI ix
BicERTH - Iz,

HLERDHBEEZO>NS,
i DB T, WEE DN R O 212

X 2

1) Abeles, M., et al.: Aseptic necrosis of bone in
systemic lupus erythematosus. Relationship to cor-
ticosteroid therapy. Arch. Intern. Med., 138: 750-
754, 1978.

2) Bayley, ], et al.: Avascular necrosis of the prox-
imal carpal row. Ann. Chir. Main,, 6: 210-215, 1987.

3) Beckenbaugh, R. D, et al.: Kienbsck’s disease :
the natural history of Kienbéck's disease and consid-
eration of lunate fractures. Clin. Orthop., 149: 98-
106, 1980.

4) Bergstein, J. M, et al.: Avascular necrosis of
bone in systemic lupus erythematosus. J. Pediatr,
85 31-35, 1974.

5) Boettcher, W. G., et al.: Nontraumatic necrosis
of the femoral head. Relation of altered haemostasis
to etiology. J. Bone Joint Surg., 52A : 312-321, 1970.

6) Cruess, R. L.: Steroid-induced osteonecrosis: a
review. Can. J. Surg,, 24 : 567-571, 1981.

7) Dubois, E. L., et al.: Avascular bone necrosis
associated with systemic lupus erythematosus. J. A.
M. A, 174 : 966-971, 1960.

8) Fisher, D. E, et al.: Coticosteroid-induced avas-
cular necrosis. A clinical study of seventy-seven
patients. J. Bone Joint Surg., 53A : 859-873, 1971.

9) Gelberman, R. H,, et al.: The arterial anatomy of
the human carpus. Part 1 The extraosseous vas-
cularity. J. Hand Surg., 8: 367-375, 1983.

10)  Griffiths, [ D, et al.: Clinical and radiological
features of osteonecrosis in systemic lupus eryth-
ematosus. Ann. Rheum. Disea., 38 : 413-422, 1979,

11} Hulten, O.: Uber anatomische variationen der
handgelenkknochen. Acta Radiol Scand., 9: 155~
169, 1928.

12) Hurley, R. M, et al.: Avascular necrosis of the
femoral head in childhood systemic lupus eryth-
ematosus. Can. Med. Assos. J., 111: 781-784, 1974.

13)  Jones, J. P, et al.: Fat embolism as a possible
mechanism producing avascular necrosis
[Abstract], Arthritis Rheum., 8: 449, 1965.

— 58 —

14) Kalla, A. A, et al.: Early treatment of avascular
necrosis in systemic lupus erythematosus. Ann.
Rheum. Disea., 45: 649-652, 1986.

15)  Kienbosck, R.: Concerning traumatic malacia of
the lunate and its consequences: degeneration and
compression fractures. Clin. Orthop., 149 : 4-8, 1980.

16) Kienbock, R.: Uber traumatische Malazie des
Mondbeins und ihre Folgezustidnde : Entartungsfor-
men und Kompressionsfrakturen. Fortschritte auf
dem Gebiete der Roentgenstrahlen, 16: 78-103, 1910.

17)  Klipper, A. H, et al.: Ischemic necrosis of bone
in systemic lupus erythematosus. Medicine, 55 251-
257, 1976.

18) Labowitz, R., et al.: Articular manifestations of
systemic lupus erythematosus. Annals Internal Med-
icine, 74 911-921, 1971.

19) Lichtman, D. K, et al.: Kienbsch's disease- up-
date on silicone replacement arthroplasty. J. Hand
Surg., 7: 343-347, 1982.

20) Lightfoot, R. T., et al.. Osteonecrosis of metacar-
pal heads in systemic lupus erythematosus. Arth.
Rheum., 15: 486-492, 1972.

21)  Miiller, W.: Uber die Erweichung und Verdich-
tung des Oslunatum, eine typische Erkrankung des
Handgelenks. Bruns’ Beitr, z. klin. Chir. 119: 664,
1920.

22) P b HFMEEIE, RINES LR
owT, #IsEL 36 1235-1242, 1985,
23)  Solomon, L.: Idiopathic necrosis of the femoral
head-pathogenesis and treatment. Can. J. Surg., 24 :

573-578, 1981.

24) BOFE M BEVFEMIBIEF— Ny 75
O, R K EE, 34 1 995-997, 1991,

25) HOFEE i F—rRy7EEIIBY S MRIOH
B, BF4SEE 81399, 1991,

26) AL fh: Kienbock 5 8 5 MRIDOE B
. MRI & 25H3 81 8I2LRL, 42 0 1827-1834,
1991,

27)  Urman, ]J. D., et al.: Aseptic necrosis presenting
as wrist pain in SLE. Arth. Rheum., 20: 825-828,
1977.

28)  Zizic, T. M., et al.: Ischemic bone necrosis in
systemic lupus erythematosus. 1 The early diagno-
sis of ischemic necrosis of bone. Medicine, 59 : 134-
142, 1980.

29)  Zizic, T. M., et al.: Corticosteroid therapy as-
sociated with ischemic necrosis of bone systemic
lupus erythematosus. Ame. J. Med., 79: 596-604,
1985.

R




B¥£5 (J. Jpn. Soc. Surg. Hand), #8% 565 977-980, 1992

R IR Bl AR ARE D 16 7

Ik e s s A
G G -
WRAFEF PSR E
kB iR-% & B <
H K EK A

Treatment for latrogenic Accessory Nerve Palsies

Shuji Okinaga, et al.
Department of Orthopaedic Surgery, Kantochuo Hospital

In order to determine the proper plan of treatment for an iatrogenic accessory nerve palsy, the
cases of twenty-four patients who had had a total or partial palsy of the accessory nerve following
surgical procedures in the posterior cervical triangle were reviewed and fifteen of the twenty-four
were followed up. The mean duration of follow-up after the injury in the fifteen patients was 5.3
years (range, 2 to 16 vears). On the first consultation, the most essential disturbances were both
inability to abduct the arm through a full range and dull aching pain in the shoulder region. At the
time of follow-up, three of the fifteen patients had undergone operations because of severity of their
disturbances and the other twelve had been left unoperated. In five of the twelve unoperated
patients, the trapezius function showed complete recovery and there were no residual symptoms. In
each of these five patients whose trapezius function completely recovered, the duration of complete
paralyssis of the trapezius muscle after the injury was found to be three months or shorter. Six of
the seven patients whose trapezius function poorly recovered had residual pain in the the shoulder
region, although three of the seven regained ability to abduct the arm through a full range. In all
of the three patients who had undergone nerve grafting, the trapezius function completely recovered
and there were no residual symptoms.

We concluded that in an iatrogenic accesory nerve palsy, the nerve should be explored when all
portions of the trapezius muscle remain completely paralyzed at three months after the injury.
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Complaints No. of cases
Limitation of abduction 18
Dull aching pain 12
Wasting of trapezius (only) 5(2)
Protrusion of scapufa (only) 3
Sharp pain on elevation 3
Easily fatigability on elevation 2
(N=24)

Fig.1 Complaints on first consultation.
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a) Unoperated (N=12)

Initial type of paralysis
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Fig.3 Results of the unoperated and

follow-up.
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Fig.4 Relationship between degree of recovery
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totally paralysed cases.
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Modified Steindler Flexorplasty for Brachial
Plexus Injury

Thanin Santhanavanich, Thamrongrat Keokarn
Werayudth Chaopricha, Chusakdi Suwansirikul

Abstract

One of the major disabilities in the victims of brachial plexus injury is the absence of elbow
flexion. Several reconstructive procedures had been advocated by various orthopedists in the past
including the Steindler flexorplasty. Fifteen cases of Modified Steindler Flexorplasty had been
performed in brachial Plexus injuries at Orthopedic department of Pramongkutklao Hospital from
1985 to 1990. All of the patients had the Steindler effect pre-operatively. The modification was
done by re-routing the flexor origin anteriorly and proximally about 5-6 cms, above the joint line or
100°elbow flexion while fixing. The bony fixation was done by AQO cortical or cancellous screw with
spike washer. We had found that the modification simplified the technique with satisfactory result.

The cases were reviewed with the maximum follow-up of five years. Mayer and Green tech-
nique was used for evaluation of the cases. The average result was about 77% in improvement, 62°
mean are of active flexion, and average loss of extension about 46°while maximum weight lifting was
4.5 lbs. or 2 kgs.

We believe that this modification would be beneficial to restore the elbow flexor particularly in
brachial plexus injuries with proper forearm flexor group.

Proximal transfer of musculature from the medial epicondyle of humerus to restore elbow flexion
was first described by Steindler since 1918. This procedure had then been advocated as one of the
reconstructive procedure for the patients who has elbow flexion paralysis but a functional hand.
These conditions were found in various paralytic conditions, including trauma especially traffic
accident, residual poliomyelitis, arthrogryposis multiplex congenita, cerebral palsy and etc.

In 1944, Steindler had reported 39 patients of Steindler flexoplasty with good results. Caroll and
Gartland has used Steindler technique in 27 patients with good results over 80% of the patients in
1953.

Mayer and Green in 1954 had described the method of evaluating the Steindler flexoplasty by
rating as good to excellent result of the 16 from 22 patients. Nine years later, Kettelkamp had
ultilized Mayer and Green method to evaluate the procedure in 15 patients which were good to
excellent result in 14 cases comparable to the series of Dutton and Dawson in 1981.

Subsequently, several alternative procedures had been described in the patient which the medial
epicondylar muscular mass was functionally too weak to create the effective Steindler transfer. The
procedures had utilized different motor transfers including pectoralis major, triceps, latissimus dorsi,
sternomastoid and pectoralis minor muscle transfer. The methods were rather complicated and

Key words: brachial plexus injury, elbow flexorplasty
Address for reprints: Thanin Santhanavanich, M. D., Pramongkutkalao Hospital, Rajvithee Road, Bangkok,
Thailand, 10400.
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Fig. 1 Fig. 2

occasionally created undesirably cosmetic result.

This paper represents the five years collection of modified Steindler flexoplasty performed at
Orthopedic Department of Pramongkutklao Hospital. The operative technique was modified from
the conventional one by transfixing the transfered musculature with the AO bone screw and spike
(Fig. 1+2)washer. The Mayer and Green method of evaluation was used in grading the result of
surgery.

Materials and Methods

from 1985 to 1990, modified Steindler Flexoplasty procedures had been performed in 15 patients
of traumatic brachial plexus injury at Orthopedic Department, Pramongkutklao Hospital. All the
patients were followed up with the duration of 3 months to 5years. Active flexion(Fig. 3A&B)
against gravity with or without weight on his wrist, active pronation, active supination and range of
motion of the elbow had been measured and recorded. The motor power of the transfered muscles
were graded and the functional improvements were categorized according to Mayer and Green(1954)
as follow.
Motor power : Good - the patient could repetitively lift 2-5 Ibs(1-2 kgs)through full arc of elbow
motion.
. Fair - the patient fully could flex against gravity with about one Ibs(0.5 kg)
weight.
: Poor - the patient had limited or no ability to flex the elbow against gravity.
Functional Improvement : 100 percent = active flexion against gravity to 110 degrees.
180 percent = flexion to 90 degrees
: 65 percent flexion to less than 90 degrees.
Based from this measurement, 1 percent is subtracted in each 5 degrees loss of extension more
than 15 degrees and 1 percent is subtracted for each 10 degrees of supination less than 45 degrees.
A score of 95 to 100 percent represented an excellent result ; 85-94 percent = a good result: 75
-84 percent - a fair result ; and 74 percent or less = a poor result.

Results

All the 15 patients had average functional improvement of 77.03% (57.5%-87.5%), average mean
are of flexior 61.67°, mean maximum flexior to 106.33° mean pronation = 66.67°, mean supination =

— 7] —
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Functional Improvement
1. PN 82.5% (Fair) 8. K.S. 76.5 % ( Fair)
2. BY. 57.5% (roor) 9, PD. 58.5 % (Poor)
3. S.P. 57.5% (Poor) 10. P.B. 87.5 % (Good)
4, K.B. 86.5 % (Good) 11. B.C. 86.5 % (Good)
5. NM 86.5 % (Good) 12, AK. 79.5 % ( Fair)
6. J.L. 84.5 % (Good) 13, P.C. 82.5 % (Fair)
7. L.C 86.5 % (Good) 14, B.U. 68.5 % (Poor)
15, S.N. 74.5 % ( Fair)
Result of Steindler Flexorplasty 4 Series
PMK Dation | Kettelkamp and | Yi2yer and
Green
Excelent 0 14 3 11
Good 6 6 5 5
Fair 5 4 6 4
Poor 4 | 1 2
Total 15 | 25 15 22
ACTIVE MOTION WT I%%Xf‘
. ETIO MOTOR . FLEX LET gy
CASE SIDE SEX AGE LOGY POWER FLEX CONTR. PRON. SUP. %i\lg) (yre)
1.MR. P L M 20 MCA G 130° 90° 80° 20 4.5 1 4/12
PARA . . . o
2 . MR.B R M 43 CHUTE F 80 30 80 0 1.5 1
3. MR.S L M 39 CAR AC F 70° 40° 45 20° 0 3/12
4, MR K L M 28 CAR AC G 120° 40° 707 10° 3.5 5
5, MR N R M 32 MCA G 1207 40° 60" 10° 3 2 6/12
6. MR.J L M 31 MCA G 120° 50° 30° 20° 2 2 4/12
7 . MR.L R M 18 CAR AC G 120° 40° 70° 10° 4 2 6/12
8. MR K R M 21 MCA I 100° 40° 60° 10° 3.5  210/12
9. MR.P R M 28 CAR AC F 80 30° 60° 10 1 1 10/12
10. MR.PH R M 22  MCA G 120° 40° 30° 20° 4 2 4/12
11. MR. B R M 23 MCA G 125° 45 70° 10° 4 2 10/12
12, MR A L M 18 MCA G 110° 45 60° 0 2 1 4/12
13, MR. PR L M 43 MCA G 110° 40° 45° 20° 2 3
14. MR. B R M 50 FALL P 1007 80° 607 10 0 3/12
15. MR. S R M 41 CAR AC F 90" 207 80° 0 1 1 3/12
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11.33°, mean loss of extension = 46.43°, average lifting weight = 2.40 lbs (0-4.5lbs). Nine patients
had good motor power, five had fair and only one had poor motor power.

According to the criteria of Mayer and Green, we found that none had excellent functional
improvement, six had good functional improvement, five had fair, and four had poor. Shoulder
fusions were done in every patients after Modified Stendler Flexorplasty which had result in over all
improvement of the function.

Discussion

Steindler flexorplasty is one of the popular reconstructive procedures indicated in the patient
who has the paralytic elbow but functional hand. Mayer and Green (1954) had described the method
of evaluation using the degrees of loss of extension over 15°, and the degrees of loss of supination
under 45° as good functional results. Kettelkamp and Larsan, Dutton and Dawson had used this
method of evaluation and found that their Steindler Flexorplasty had the fair to good functional
result.

We had evaluated 15 cases of modified Steindler Flexerplasty, performed between 1985-1990 by
using Mayer and Green method. The modification was done by re-routing the flexor pronator bony
origin anteriorly and proximally about 5-6 cms above the joint line and 100° elbow flexion. The bony
fixation was secured by AO cortical or cancellous bone screw with spike washer. We had found that
the modification had simplified the technique with satisfactory functional results.

The average functional improvements were fair when compare with fair to good functional
results in the series of Mayer and Green, Kettelkamp and Larsan, Dutton and Dawson.

The factor which might contribute to the better result in the other three series may be affected
by the etiology of paralysis patients which the residual functional muscles were much greater than
our patients who were the victim of causing brachial plexus injury.

The disadvantages of our procedure are the loss of extension and supination which could be
corrected by more lateral placement of bony fixation at the distal humerus.

All patients had the average functional improvement of 77.03%, fair according to Mayer and
Green. All cases were satisfied with the operations as they can improve their paralytic elbows in the
activity of daily living.
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A Case Report of the Anterior Interosseous Nerve Palsy in which One
of the Two Funiculi was Found Twisted at about Five cm Proximal to the Elbow

Masanori Nakamura, et al.

Department of Orthopaedic Surgery, Ryokuseikai Hospital

I have found a new etiology of the interosseous nerve palsy as described in the title.

The case was a 37-year-old, right-handed female.

After using a stapler for several hours, she developed pain about her right shoulder and in the
medial side of her right elbow. Two or three days after, the pain disappeared, but she noticed she
could not flex the IP joint of her right thumb instead.

Showing no recovery, she was undergone operation about seven months after the onset.

In the operation, at about five cm proximal to the elbow, the fat-like surrounding tissue was
found twisted in the lateral funiculus distally and laterally. In resecting the twisted tissue, the
perineurium was also found twisted in the same dirrection as was involuved in the movement of the
surrounding tissue. The contents of the perineurium seemed separated off by the twisted perineurium
itself. I resected the portion about seven mm in length and sutured again under microscope, releasing
the accompanying another funiculus as far as possible to avoid its kinking.

Result is as follows. Three months after the operation, I[P joint began to flex actively. After five
months, full-range active flexion was achieved. One year after, the MMT of the FPL was 4, two
years and three months, 5-,

We should not pay to much attention to the entrapment neuropathy. Other etiologies which we
can find out and treat may exist. In performing neurolysis, it is not sufficient to see only the points
where thick and hard structures exist, and it seemed important and necessary to see the bare state
of the perineurium. In pathology, there were no degenerations in Schwann cells and sheaths, nor
inflammatory cells. So, this etiology is supposed purely mechanical one based on a certain neurodesis.

(FRoPiBi 2 Tk £ .83) OBEEDH% LT, AkHE
N XS 4 EEHE L 2 hTwb, LT, 20
A M R EPHEOSR T, BIHEREW, 75 PRI IR R 3 <, 50 [P BE, %70, wIg

@ L &

Key words : anterior interosseous nerve palsy, twisted funiculus, above elbow, neurodesis, neurotmesis
Address for reprints: Masanori Nakamura, M. D., Department of Orthopaedic Surgery, Ryokuseikai Hospital,
2-35-1, Ogawa-Nishi-Machi, Kodaira, Tokyo 187, Japan.
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Fig.4 Pathology
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Free dorsal forearm flap # 7> FIE 0O FHE

EEEE
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Reconstruction of the hand using free dorsal forearm flap

Minoru Shibata, et al.
Department of Orthopaedic Surgery, Niigata University, School of Medicine

Zancolli and Angrigiani reported a new flap based on the posterior interosseous artery in 1986.
They elevated the flap at around elbow joint and used it for the coverage of the hand as the reversed
pedicled flap. This flap has been used for the closure of defects in the first web space or in the dorsum
of the hand. However, frequent venous congestion and occasional partial necrosis of the flap have
been reported. We used this flap as a free flap with a proximally based vascular pedicle for the
reconstruction of the hand including finger proper.

Materials and methods

We used free dorsal forearm flap in 10 cases, 6 for finger proper and 4 for hand and finger during
the period from October 1989 to January 1991. This series contains 6 fresh injuries, 1 osteomyelitis,
1 ischemic skin necrosis and 1 tumor. The age of the patients at operation ranged from 21 to 73 years.
All were male patients except one.

Results

Nine flaps survived completely and one required split thickness skin grafting for the coverage of
the partial superficial necrosis due to late thrombosis of the vascular pedicle. We noticed no flap with
venous congestion nor with partial necrosis as long as the vascular pedicle was patent. There was
no postoperative infection in the cases with fresh injuries. Osteomyelitis subsided and the union was
completed. The necrotic skin was successfully replaced with the flap and useful function was
regained in the case with ischemic necrosis of the flap. The transverse axis of the flap ranged from
15 mm to 70 mm and longitudinal axis from 50 mm to 140 mm. The smallest flap was 15 mm X 50 mm
and the largest 60 mm X 140 mm. Four flaps with transverse axis of more than 50 mm required skin
grafting for the closure of donor wound. Three patients required debulking operation.

Conclusions

Free dorsal forearm flap with proximally based vascular pedicle has a stable sufficient vascular

Key words : free, dorsal forearm flap, reconstruction, hand finger proper
Address for reprints :  Minoru Shibata, M. D, Department of Orthopaedic Surgery, Niigata University, School of
Medicine, 1 Asahimachidori, Niigata, 951 Japan.
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Free dorsal forearm flap % F v 7o 48 DR 4k 991

supply. This flap is thin and especially well matched for the reconstruction of the dorsum of the hand

and finger proper.

Ihg LD free flap PR EN T B ME, =
IR R WS E, REBS O flap K TREM 03 E ¥
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@ ZancolliV & MFFTLIFE, posterior interosseous
artery # %% & 3 dorsal forearm flap 13347
DTSR flap & LT HE—IERIE, FE5 L UFH
iR owE e BA L flap & LT, BERHRESHERE s h
T B HSHIREEHT, HEESER & DORE DL A 51 52,
T IOBETHEER S E LTRSS, 1§ MP L
BHOTROBREIIEHETH 5.
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FERLflapDKR & s 3HEZE I5mm b 5 70
mm, FfE 50 mm 25 140 mm TH/ 15X 50 mm,
B/AR 60X 140 mm TH - e,
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Fig.1 CASE 1 73 y. 0. male. Press injury

A. before surgery

B. immediately after coverage

C. one year after

C D
Fig.2 CASE 2 66 y. 0. male. Ischemic soft tissue
necrosis associated with diabetes mellitus.
A. ischemic necrosis
B. after debridement
C. coverage with flap

D. 8-month after surgery

surgery
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% =
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Fig.3 CASE 3 66 y. 0. male. Skin cancer in the
third interdigital space
A. before operation

B. after wide resection of the tumor

C. reconstruction using free dorsal fore-
arm flap

D. 4~month after surgery
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273, 283, 287, 290, 294,
869, 873, 881, 886, 890

carpometacarpal joint 733, 737, 742, 746
carpometacarpal joint dislocation 631
carpometacarpal joint of the thumb 728
causalgia 795
central slip 471
centralization 498
cerebral palsy 303, 366
cervical cord injury 361
child 455, 459
choline acetyltransferase 347
chronic 685
chronic ischemic disease 790
chronic wrist pain 154
cineradiography 109
circular cylinder cast 814
cleft hand 503
clinical feature 246, 273
clinoarthrotic deformity 172
closed crush injury 830
collagen tube 74
colloidal gold 159
completely amputated hand 210
complex dislocation 694
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compression neuropathy 193
congenital ' 480
congenital anomaly of the hand 503
congenital clasped thumb 494
congenital malformation 506
congenital nonprogressive myopathy 494
congervative therapy 704
continuous irrigation 824
cool ischemia 39
corticospinal conduction velocity 343
costal cartilage graft 723
cryopreservation 531
cubital tunnel 966

cubital tunnel syndrome 30, 234, 238, 242,

246, 251, 255, 890

Cyclosporin A 527
cytosine arabinoside 489
(D]

Darrach’s procedure 117
debridement 782
deep palmar arterial arch 959
degenerative osteoarthritis 675
degloving injury 132
denervated muscle 834
denervation 675
destructive spondylarthropathy 294
development of joint 489
development of tendon 489
diagnosis 150, 246
digital artery 128
digital artery sympathectomy 790
digital nerve 24
digital nerve laceration 93
digital subtruction arthrography 154
direct neurotization 834
direct traction 714
discriminant analysis 308
dislocation 930
distal anastomosis 515
distal interphalangeal joint 489
distal radio-ulnar joint 613, 617, 621
distal radius 680
dog 1

dorsal branch 24
dorsal digital nerve 24
dorsal forearm flap 990
dorsal plate 719
dorsal root ganglion 49
dorsal wrist splint 886
dorsiflexed intercalated segment instability
deformity 649
double crush syndrome 890
Dupuytren’s contracture 758, 762, 769
dynamic splint 435
(E]

early active extensive movement 862
early exercise 850
early mobilization 704, 857
ecchondroma 124
ectopic implantation 552
elbow flexorplasty

elbow joint 113
electrodiagnosis 234, 242, 338
electromyography 283
enchondroma 124
end organ 89
end-plate 834
end-plate potential 34

entrapment neuropathy

34, 225, 229, 251, 869,

881, 886
entubation repair 79
enzymatic study 519
epibulbar tumor 953
epidemiologic study 299
etiology 308
experimental model 34
experimental study 587
extensor carpi radialis longus 733
extensor carpi ulnaris 804
extensor digiti minimi 804
extensor digitorum 577
extensor indicis proprius transfer 476
extensor pollicis longus rupture 476
extensor repair 435
extensor rupture 471
extensor tendon 804
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external fixation
external neurolysis

extraneural pressure
[F]

facilitation

fasciectomy

fiblin glue

fibromatosis

finger

finger deformity

finger flexor tendon

finger motion

finger tip amputation
finger tip deformity

first carpometacarpal joint
flexor

flexor carpi ulnaris
flexor tendon
flexor tendon injury
flexor tendon injury in zone II
flexor tendon repair

floating thumb
flow-through
fracture
fracture-dislocation
free

free fat graft

functional evaluation
functional recovery
functional recovery rate
funicular pattern

F-wave
[(G]

gait analysis
ganglion

gap formation
geometric study
glucocorticoid
glycosaminogylcans
Gore-Tex tube

growth disturbance

423, 444, 464,
438, 455, 459,

573, 627, 635, 680, 704,

193,

124,

468,
850,

428,

709,
635,

809
264
30

343
769

762
704
366
485
104
548
128
753
853
242
857
862
847
847
510
523
930
714
990

357

20
210
269
338

20
178
428
164
795
438

70
459

(H]

hamatometacarpal dislocation
hand
hand finger proper
hand malformation
hand pattern
hand surgery
hemihypertrophy
hemodialysis
hemostasis
Herbert screw
histochemistry
hook of hamate
humeral shaft
hyaluronic acid membrane
hypoplastic thumb

(1]
iatrogenic nerve palsy
Tkuta’s distraction apparatus
immobilization
immunohistochemistry
inching technique
infant
infection
injury
instability
instant center
intercostal nerve transfer
intercostel nerve crossing
intermetacarpal ligament
internal fixation
internal neurolysis
interosseous membrane
interphalangeal joint
interposition arthroplasty
interstitial neuritis
intrinsic healing
ischemia

isomitric contraction force
(7]

joint contact area
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1, 120, 124,

283, 287, 290, 294,

451,

573,

39, 535,

631
824
990
506
503
809
953
799
539
665
581
627
543
438
498

977
809
862
602
234
480
824
853
733
164
347
343
733
680
193
113
723
737
229
423
566
587

113



1014

joint stress

joint tuberuculous
(K]

Kaplan’s dislocation

Kienbock’s disease

King's method
(L]

laminin

lasers

lateral band operation
ligament injury
ligament reconstruction
ligamentous injury of the wrist
limited fasciectomy
long-term observation
longitudinal deficiency
lunate

lunate bhone

lunate dislocation

lunatomalacia
[M]

MRI

macrodactyly

magnetic evoked potential
magnetic resonance imaging
major histocompatibility antigen
mallet finger

Matsuba nail

median nerve

median nerve palsy
metacarpal head
metacarpophalangeal joint

metacarpus

326, 333,

74,

733, 742,

333,

326,

804,

688,

method of hemostasis for hand surgery

microcirculation
microscopic architecture
microscopic study
microsurgery

minus ulnar variance

moment arm

113
120

694

299, 303, 312, 316, 322,

971
251

79
451

670
953
343
971
527
685
680
269
229
164

motion analysis

motor branch to thenar muscle
movement

multiple crush syndrome
multivariate analysis
muscle belly

muscle histochemistry
muscle laceration
muscle regeneration
muscle repair

muscle transplantation
myelin sheath width
myelinated axon density

myelinated axon diameter
(N]

nail deformity
necrotized bone
nemaline myopathy
nerve compression
nerve conduction study
nerve conduction velocity
nerve degeneration
nerve ending

nerve fiber

nerve graft

nerve growth factor
nerve injury

nerve regeneration
nerve repair

neurite outgrowth
neurodesis
neurofilament
neurofilaments cellulose acetate
neuromuscular junction
neuropeptide

neurotmesis

neurotrophic factor
neurotrophism

neurotropism

no man’s land

non-union

nonvascularized nerve graft

normal subjects
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109
278
911

229, 294, 881

308
273, 577
494
581
581, 587

873

12
598
598

49, 79, 98, 347, 977

56
49

60, 64, 70, 79, 89

8, 352
56
986

16

16, 89
464, 857
543, 653
183

146



normothermic ischemia
(®)

open palm and digit methods
open palm method

operative treatment
opponens plasty
opponoplasty

172,

orthodromic sensory nerve action potential

Osborne method
osteoarthritis
osteoarthrosis

osteotomy
(P]

palmar arterial arch
paralytic hand

passive motion

pathology

patial resection

PC12 Pheochromocytoma cell
penetrate branch

perilunar dislocation
peripheral nerve

peripheral nerve regeneration
peroxidase

phalanx

pinning

pisiform bone
pisotriquetral joint
plantaris tendon
plethysmography
pollicization

post-operative examination
Preiser's disease

pressure distribution
prevalence

primary reconstruction
primary suture

primary tendon repair

728, 737, 742,

16, 43, 146,

552,
464, 468,

pronation supination contracture

Proteus syndrome
provocation test

proximal anastomosis

39

758
762
685
873
498
259

746

210
361
435
602
774

645

569

266
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proximal interphalangeal joint 699, 709, 714
proximal interphalangeal joint fracture disloca-
tion 709
(Ql
quadriplegia 361
questionnaire 847
[R]
radial collateral ligament 638
radial head fracture 814
radial neck fracture 814
radial ray deficiency 498
radial shortening 113
radio-humeral joint 609
radiography 665
radius 930
radius of curvature 164
radius shortening osteotomy 326
rate of incidence 480
re-innervation 790
reconstruction 990
reconstructive surgery 361
reduction 694
reflex sympathetic dystrophy 795
regeneration 49
regeneration of nerve 84
regional intravenous block 795
rehabilitation 464
rejection 527
release operation 366
renal osteodystrophy 799
reperfusion injury 535
replantation 210, 548, 552, 566
result of treatment 273
retrograde degeneration 43
reverse flap 128
rheumatoid arthritis 117
risk factor 308
roentogenographical analysis 333
roentogenological study 503
rotation osteotomy 357
Russe’s method 657
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(S]
scv

scapho-trapezium-trapezoid fusion
scaphoid

scaphoid fracture

scaphoid fracture anatomy
scaphoid necrosis

scaphoid non-union

scapholunate dissociation
scapholunate interosseous ligament
scar

scar formation

Schwann cell

sciatic functional index

sciatic function index

sciatic nerve

second dorsal metacarpal artery
second lumbrical

selective regeneration
Semmes-Weinstein
Semmes-Weinstein monofilament
sensibility testing

sensory nerve action potential
sensory nerve conduction velocity
shortening of the radius

shoulder joint

silicone ball

silicone implant

silicone replacement arthroplasty
skeletal muscle

skin flap

skull exostosis

sleeve method

soft tissue tumor

Somatomedin C

spinal accessory nerve

split index

sport injury

statistical analysis

stellate ganglion

stroke

subcutaneous flap

subluxation of the wrist

649,

640,

316,

12,

259
640
653
948
665
670
657
645
645
438

56
193
20
64
959

225
238
238
322
977
737

64
326
581
132
953

948

success rate
supratendinous fascia
sural nerve

surgical flap

surgical treatment
suture material
symphalangism
synovectomy

synovitis

synovium proliferation

systemic lupus erythematosus
(T]

TRP

tear of triangular fibrocartilage complex
tendon

tendon adhesion

tendon graft

tendon injury

tendon interposition arthroplasty
tendon repair

tendon transfer

tendon-bone graft

tenolysis

tensile strength

terminal latency

thoracic outlet syndrome

thrombus

thumb 561, 688,
thumb polydactyly

~)
(o8]
-

time-course

tissue culture

toe-to transfer

trabecular pattern

traction device

transplantation

trapezius muscle

traumatic

traumatic brachial plexus palsy

treatment

680,

476,

264,

49,

675,

210
830

98
561
769
428
489
117
782
273
971

850
621
853
444
853
141
742
444
510
485
853
428
269
890
539
746
172

12
423
561
333
714
561
977
640
352
786

triangular fibrocartilage 136, 602, 609, 617, 782

triangular fibrocartilage complex 598, 774,
778, 786
trigger finger 480
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trigger thumb

triquetral bone
tuberuculous tenosynovitis
twisted funiculus
two-point discrimination
two-stage tenoplasty

type of anatomical arrangement
(U]

ulnar collateral ligament
ulnar length

ulnar nerve

ulnar neuropathy

ulnar notch

ulnar ray deficiency
ulnar styloid

ulnar variance

ulnar wrist pain
ulnocarpal abutment syndrome
ultrasonogram
ultrasonography

ultrastructure

upper extremity

uremic neuropathy

uric acid
(V]

vascular bundle implantation

vascular permeability

30,

322, 333, 609, 613,

154,

141,

480
569
120
986
225
464
278

688
774
966
234
621
506
617
782
322
136
146
150
719
557
294
535

670
183

vascularized

vascularized fibula graft
vascularized joint allograft
vascularized nerve graft
vascularized toe joint transfer
vasomotor nerve

vein graft

vein grafting

venous flap

vibratory sensation

voluntary movement
(W]

WHHL rabbit
wrap-around flap

wrist

wrist amputation
wrist arthroscopy
wrist examination
wrist joint

wrist pain

wrist position

wrist splint

(Z)

zone II

zone 1l
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20,

519,

675, 804, 911,

136,

117, 598, 774,

468,

98
543
527
183
510
566
790
515
523
225
366

84
561

109, 154, 178, 312, 590,

930
552
786
918
778
918
435
886

485
471
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