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Voluntary Habitual Dislocation of the Hip : A Case Report

Ritsu Uozumi, M. D., et al.
Department of Orthopaedic Surgery, Nagano Children’s Hospital

Voluntary dislocation of the hip is rare. Here we report a case of voluntary dislocation of the
hip in a girl aged 1 year and 2 months, presenting with the chief complaint of clicking of the
right hip. There was no specific relevant family history, although her mother reported occa-
sional snapping of the right hip. On examination, her stature and face were normal, with normal
skin and no leg length discrepancy, but she showed mild joint laxity in all joints. When agitated,
the patient demonstrated a frequent snapping sound associated with dislocation of the right hip.
Radiographic examination including arthrography, computed tomography, and magnetic reso-
nance imaging showed no abnormality except that the right hip was dislocatable. Treatment
with a brace and traction was not effective. We abandoned attempts to inunobilize her hip, and
the frequency of dislocation decreased spontaneously. After beginning nursery school, the
frequency of dislocation increased temporarily. At 4 years of age, since being instructed to stop
dislocating her hip, no further episodes of dislocation have occurred. In this case, psychological
factors seemed to he suggested as the cause of the habitual dislocation.
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Correction by Callotasis of Stunted Radius after
Distal Growth Plate Injury—A Case Report—

Hisashi Nishisako, M. D., et al.
Department of Orthopaedics, Showa University Fujigaoka Hospital

A case of the forearm deformity was treated by callotasis. A boy had the distal growth plate
of his left radius injured(Salter & Harris type 2 deformity)at the age of seven. We tried to
reduce the deformity, but were not successful, so conservative treatment was selected. The
callotasis method was performed to modify the deformity when he was eleven years old.
Finally, 15 mm of lengthening was accomplished. After the lengthening, these symptoms
disappered, but gradually his left forearm became deformed and external rotation became
limited. His deformity and limitation of external rotation have recurred. Another operation will
be necessary to reduce the symptoms and deformity. There are some problems with callotasis,
but it has many advantages. We should continue to examine the method.



H/N#23E (J Jpn Ped Orthop Ass) 14(2) :119-122, 2005.

SEREINE 2 H T 2 NiES 1T BRI O/ &
inner wedge EETE@WJ%

SRR IERAF A F BRI A RRE R B A4 BH (A B E)
E M oA O£ [T R T « R S |

REFUERKRFEY NEY 7= 5 v

/I I 7

£ B MWEHTICX 651$IFJ|$’5’§ T HRREO R WEE/NET, 5mm &0 inner wedge J& B
WHETH o726 FIBIR2H, LB 4B, ZRTHTHETS AT L 2AVCRERES
R, FEEEERFIC BT 2 HITHEN %ﬁ«) 7" KB ERIZFY 4R 5 » A, FHBFERIZFH 5 /%4
BTHotz. ST, WAIOBE. KT, KB, ERIis L U 5 it MTP BEIEN KE
v—H—EREBEL, AESHITESH, SEOHI AT TY— A —DBLEFZL:. BFY 7 20
T, BEBHTAORKEL, —HTRAY, WEOMEMNA, BomAEHES X USREEEEL, T
e Lz, RERESICL > CRESHITAORAZ(IORMY, —SHTRMOER, BOERMAOD
BAB L UBORAKE HEOBEZEMNERH 2. Inner wedge BEIRIZ L > T, HITOLERES

BETx, BESTAORKELIRD L 2 & CHERESWE LI EF 2 1.

(24 0%. 51 MR EFHE
NESIT 2B T 2/NRIE, FITROETRIC WEESTTIC &L 2 BEAEITICT LT, RER®E

BHCHET 5 2 B 0h, HEREMIERKRERE BTH- T FRBED 75 HEEE/NR 6 FI (B R

2B &

EHIWHARBRMRT L NS0T, RN B4 B AR E LT, BIERESRTR LY 4
BB EERIThbN Twixwy, Lrl, SExE &5 H QB & 3INA~T i 2 » A), HITREARFE
HENRET 2 F TRIBOBRESHEZ 3, mEOL 54 H QG &8 H~T ik 5»H)
o KEWL, 2Ok, EHSEFGHEMELYET EtREERAD o 5T £ TOEBFHMITTH 11
2 BIBIZIE 5 mm @D inner wedge & JEMR & 4L HA(1B~29 ) Thotz. BEHRIZSmm &
AL, EEFEERS> &Y. ZORERICLS @ inner wedge Z#EAL 72 (K1), HITHEMIZIZ

CHHEIENUE L IEANC DO W, BEWRDH ELITE plus(Bioengineering Technology & Sys-

TICEDI I BB E b6 LIzDOMnEIHS M tem, Italy) Z{#EMA L 7z, FEZIZSHITHROETHRA
T520, ZRTHTERITS AT LAEHAVCRE X 8, EITHE L RICEE 2 AAE Y §h, HET

==

REER:, FRBHICBT L2HTET 2T, % KALETL, RKEFTehRz Z#he L (&

DEALIZ DWW C LT L 72, L72(2). EE15mm ORERIMER G ~—

Key words : toe-in gait (AfE41T), gait analysis GTT##47), inner wedge insole(inner wedge ZER)
WS T 602-8566 FUERT L H XA RATEL /NG EAARSHRT 465 HEAFIERIKERFE AR BRI

EE5(075) 251-5549
248 FERR1I6FE11F 4 H

119



(c)

1. 5mm & inner wedge EEHR (FEH)

2 HTHER

(a) EFR& (b) ®EE () W& EITHE Sl h AT HISNS 34, B
o2, FEE T
4 i oo
& | R —n " (1) EAm (3)
= a8 -
t o 5 KETF WTP B
O MIEARS &
BE . PROiLICR._ 2 P
mbE S
=4 » 2
T
() B 13 % BATA 2) (5) $ig R DR
DRAIHER £ BAP o
Hef % () Cx
(2) —HITEE(F) . B
(3) T DR DRA(E - -
(E5) -
(4) 48 (cm) 1 HATAM

=%, HREOWMBIOBE, K&F KRIVE

RIS R E L U 5 Bk MTP BHEIERICERE L 72
(3). = =4 —DABE#FEERT 5 4 2 713, BT
HEAMOEICS BRIEL 2. RIEREER, FE&E
BRICOT, SR E2EREBECEHRSTES R
CERI~—H — DB &% = RTHICELER L 72
Boniz7—#» % ELITE plus OfsTY 7 b B
W, BEREER EIFREFOHKR 21T 7.

eIE HiE, © S 8 % BEHTA (XZ E
BEc, REESAREESHMTPEEH O~ —
H—EREARREETABOKRTAELE ST 2)D
RAIMER & RANRADE, @ R RAIOERE D
o ROEHEM E TORH, @ —FHTABAD, &£
EOBDO~—h—=fEARKRE Z8OK T AE

120

DRKNME @ EHPATORNE~—H —DRKY
FEREE B & UF©® R BIDEREH & SHEl 0 §& i
FTOEREE L7 (K1), HEFRNTIIHIED H
LLREEMAG, BEERGRESY KL LI

R

FEHAEEIC DWW, O BEAITADORAEL
3, BERIEEERIC 2414 CFYEAE %R
=), BERIC 4+10THo 7. @ —HITAEAR
FEEBRFIC0.910.05 8, HERIC1.0+£0.12%
Thotz. @ WEOERAIIIEREERIC 9127, &

BRI 1143 Th ol @ BORKE LEIZIFE

ERAIC 33+4cm, EEFIC364cm THo Tz,
® HIFIIIEE BRI 47+9cm, EBFFIZ 50+8



X5 »
SEHATEE R
WM~Wiz2nwT, BEZE(pP<0.05%
o)A
(1) p=0.008, (2) p=0.036
0.037, (4) p<0.001

(3) p=

1203 1
(4)
(omy
v[X 6. alb
Lo B RERIFLEER () L EHRKF
(h) DT DO (XZ FELR)

a  WHEATOREOIRD ML, ZHHA

TORELDOKE 2 5N ERB iz

b WHEI O EEBDIR D al L asid L,

E[2:3
SHEAD BEBD S s L

X

kR

R

18

E):0R S

o
W5 5 it mTp BAERD

2
]

P=0.008

P =0.037

22 E1

(5)

3 )

P <0.001 s

( *p <0.05

3 FEE 3

)

X

kR

a2

Jd i}

@ ZHENR
B 5 pt wTe BIED

cm ThHhotz, O~@ DHEEHTRFFIFHNEEE
21 (H5).

fiE 7l

52 »ADBR. BERESEHMIE1F3»
BThotz, H1T% E» o BIZIENXZ FEE) T
3, BEREEBERCEH D BEHORY BIL &,
UHETORESITADORE 2ELz2R Dl 2h
WXL C, AR IGEMEA D B E D4R 1 8] L 2%
AU, SIMEAD BERAT ADEAED A L 72 (K 6).

%

WIEHT 2 BT 24/NRIE, HITRRETRIC
BEHEET B EnE . FOFERELT, 4
BOKER, TERORNREGFLEMONEE, T
NFEEOT IR EWEZ oD HITORHE

=

LC, MR BEHOMRD BIL & SIHEAD E D
WEONELNH D, Zholl Lo CTHTRICED
bONT, FHWEET . EE BMAOHITT
WEROFEMNES LI > T s, DEDI3, &
Mo, BOVWEHIMA, hREBEEBE
L, RBICHIKREHHTECHRKT 22 TH
22 5 V&L, AR, Bk R
FEETREEAFNT S Z Lk, v a/,8— LB
EOMEMESIEL ¢, IRTROBHE 2R T
XL, SMEARYCIZEE THEE»EINL, © 3
2=V EAEIAEE & NREEIC 2D, oLy
B RBIETHEM EHoIX, o DF
BAVNROBITIC O HTCIFE B LIREL, BER
WKLo TRHEOREREN BN EFEHREL
2. Txbb, ARSBITEAET 2/NBICE LT,
STMIEF I B EAMEN D & RBE A & BE W RERE &

121



TEholbDn, BERYEETLZETRE
HAENCHEL T 20, BEBIMEID & R
DEEBENEG 2D 55, 2 LT, MR
REEZEE LD ESMLCRTE LT, BOH
LERCIEE TR O RIN A & BIZFADOREATH
Y, BEOREEEZEESL S5 EHELL.
FEROEFEA2SRIOSHITHRINCERIET S Z LR
R#ETH-o/zh, BERES L Z2HTORLY:
FEMICTHET 52 2 LT, ZDREMR 2R
LIENTER. BEMIZIR, BEREBRCE
7% QiIHBTOREHITAORAEILOEE
D, @ —HITRAPOBELLER, @ MBOIE
BACEELBARB LUV @ EMBTORRAE
HEOBEEREMTH -7, 20O & @ DR
3, BEMNRES I L2 ETHEICHT 25TOR
ElLeF 27, @I THRORD BILAITAHENIL
1ofER, RMEE ERoxhasE@imLizbo L%
21z @O nTiE, BEREBRICLIEROES
DOLRLEEBT LLEND B, ILHEAD BED
REBENE EL, BOBLNEFG ko2 E
BEL Cwa ez SEO6FI0RRTIE,
RERSHITORERE#MEER® 2 LT, G
FEIEDHIECEICERL TWwE D EF 2Tz,
RIEWR L, NieBHITTHREMEEH T 5/0RB20

»Abstract

WKEMTH S LT 2 xS, SEE S HRE
Ry 2ETH, BUMREREDVDEDTHS L
DS ol Sk, BREROIEIN 225
TERIDRET b LB EFEZ TV 5,

Eqat.9)

ERTHITEFT S AT L 2FWT, WIESITIC
L2 5RENEET 2 /NRENRICBEERES
B, EEERTCOSFOB#ITo7. BREKRE
BE>THEBNHBTORBHITADRKE
LBy, —HITAROEER, BOERADEA
BLUEMETOBRORAE LOEIMER o1
RERCEIHITORER*MELEEREL LT, &
B LT 220ERH D, BRSIEEEDO D
EOTHhDBEEZ,

Xk

1) Matsusaka N : Control of the medial-lateral
balance in walking. Acta Orthop Scand 57 :
555-559, 1986.

2) mEEM, JtH HGR) | ROBEEREI. &G
IRBIE R DRGEE, £ Y H Ve 2 —f, HE, 20-
21, 2002.

3) MEEM, (UAEERE KTLHGER - BOLERK
T REZEN N T v o, B¥EER, &R,
16-17, 2000,

Gait Analysis of Toe-in Gait Children with Easily Falling Down and

Effect of Inner Wedge Insole

Hisashi Mouri, M. D., et al.

Department of Orthopaedics, Graduate School of Medical Science,

Kyoto Prefectural University of Medicine

Gait analysis was performed for six toe-in gait children(two boys and four girls) treated with
a 5 mm thick inner wedge insole to help prevent them from easily falling down. The 3-dimen-
sional gait analysis system was used to investigate the effectiveness of the insole. Their mean
age at wearing the insole was 4 years 5 months, and their mean age at analysis was 5 years 4
months. Markers were put on both shoulders, greater trochanters, knees, ankles, and fifth
metatarsuses. Five cameras were used to take pictures of each child while walking straight, and
the markers were recorded and analysed. The largest change in foot progression angle (FPA)
in the stance phase, one gait cycle, tilt angle of both shoulders, the highest knee raising position,
and step length were measured and compared with and without insole. Using the insole resulted
in a significant decrease in the largest change of FPA, increase in gait cycle, tilt angle of both
shoulders, and in the knee raising position. The inner wedge insole was effective to prevent

falling down, through stabhilizing gait.
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Epidemiological Study of the Fracture Incidence in Japanese Children

Suguru Torii, M. D.

Faculty of Sport Sciences, Waseda University

To date, there have been no national data reported on the chronological change in fracture
incidence in Japanese children. In the present study, the fracture incidence was retrospectively
surveyed using the insurance data for school and for off-campus athletic activity.

In both sets of data, the incidence has increased. It has increased two times during the past
30 years at school, and has increased three times during the past 20 years in off-campus athletic
activity. The leading causes for these increases were landing and catching.

Decreased physical activity during childhood has been considered to have contributed to a
decreased physical fitness in Japanese children and has led to a decreased protective ability
against injuries. These factors have resulted in bone fragility and the discovered increased
incidence in fracture. Moreover, the inappropriate eating habits such as the intake of high-fat
foods and sugar-sweetend drinks have been suggested to have contributed to bone fragility and
obesity in children.

An increase in physical activity and establishment of appropriate eating habits for children
both the at-home and at-school levels are required as a strategy to reduce this increase in
fracture incidence.
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Pathophysiological and Epidemiological Study of Physeal Injury

Wook-Cheol KIM, M. D.

Department of Orthopaedics, Graduate School of Medical Science,

Kyoto Prefectural University of Medicine

The growth plate is injured more easily than bone by mechanical loading. In this paper the
biomechanical properties of the growth plate were examined to clarify the pathophysiology.
The maximum strength of the growth plate was similar to that of a match stick. The surround-
ing soft tissue of the perichondrium and perichondrial ring reinforced the maximum strength of
the growth plate against tensile and torsional loading. A three-dimensional contour of the
growth plate also demonstrated the power of resistance against torsional loading. The vis-
coelasticity of the growth plate became the more elastic with increasing growth. In this paper
we also examined the study of growth plate epidemiologically. The incidence of physeal injury
was 17.9% among all fractures in children. This incidence was similar to that reported
elsewhere. Both boys and girls also showed a peak incidence of physeal injury during in their
growth spurt periods. the main causes for physeal injury were falling down, and falling with toe
or finger sprain. The most frequent site of injury was around the elbow joint. The treatment
method was mostly conservative. However amoung our cases, operative treatment was slightly
more frequent than in other reports. This was likely due to more severe cases of physeal injury
being referred to us as a general hospital.
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Review of Treatment for a Diaphyseal Forearm Fracture in Children

Masatsugu Hattori, M. D., et al.
Department of Orthopedic Surgery, Osaka Medical College

We have reviewed the clinical results after treatment for a diaphyseal fracture of the forearm
in children treated at ten hospitals. Our review included a total of 35 patients, and their average
age was 9.7 years(range from 1 to 15 years). Five patients had been treated conservatively, and
the other 30 patients had been treated surgically with percutaneous pinning (26 patients), plate
fixation (2 patients), or a combination of both methods(2 patients).

Functional evaluation according to Grace and Eversmann showed an excellent result was
achieved 30 patients (86%), good in 5(14%), and fair or poor in none(0%). Complete consolida-
tion tended to be delayed in the older patients. After material removal, a refracture occurred
in 3 patients (8.5%) -involving 2 patients after pinning and one patient after plate fixation. All
these 3 patients were older children (average 12 years old). Two patients with closed fractures
had a complication of nerve paralysis. The acceptable limit in residual angulation deformity
after a diaphyseal fracture in children over 10 years old was considered to be less than 10 to 15°.
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Treatment for an Open Fracture in the Tibia in Children

Toru Hoshi, M. D, et al.
Department Orthopaedic Surgery, Kyorin University

The bony-union rate, spontaneous correction and excessive growth in bone were discovered
in 41 cases of an open fracture in the tibia in children. The bony-union rate was 97.6%, and the
average time to healing of the fracture was 11.1 months. 34 patients had varus or valgus
deformity, and 35 patients had anterior or posterior deformity. The capacity for spontaneous
correction of varus or valgus deformity was up to 10 degrees, while that of anterior or posterior
deformity was 15 to 20 degrees. The average excessive tibial growth was 8.1 mm, and this was
related to the severity of the soft-tissue injury, oblique and comminuted fracture.



B/N#<35E (J Jpn Ped Orthop Ass) 14(2) : 149, 2005.
5 M BANBERANRIZEEMES AV T4 A Ay ar]

/NERRLIEI TG &2
ERIE W H—E-® %

INERIEITIZEEORWIME TH 545, FEYIRIEEIC L 24K - B - BmtEmEe o
BEEENBL 25 2 %\, S50, REREN A 6 HOEE L V2 - wEOMAS, FEE
Bl oBoniza R S DWW THERIA .

F—RBEAEEDILE» &2 ORN 21T o4, L EWEI LI Salter-Harris 1 #
DEIGIBEDI: O LI LIZZHBRETH S 2 &, LHEELEITPERREREINCITELER
FLaensTHEEL, RESCRMELSBRBRONIES I, XBREOFAZTRT S
eSS, FRBAILEEETS L, ANV RAXBEREETO 2L, HEEZBWLWTHE X
BIREZITO Z & EMNEE Lk~

ERECE R S BITO FATEIG 2 Pz s o3, EREINBREITIXERTICERA /8 LA
FABMIC 22 2HEELE W20, 2mm U EDEMBR o2 b D * Fin@Eic L L, LEERN EFRERTT
BB ZES> T2 Z NS L, FAERIE 3 mm U EDEA L& L, - BERBEITT
30~60"DEALF BT 235G, 10 UT 2 SREMNIC, U LETHNITBRMIERSED on b &
Ui S VA

LREERE LB AR EIT O FMH R L oA, BEBEITOMESHFEIRRRE, 4
SR CII#F R CIXARE, BRIBEITIIIRAT &2 AR H 2 LN, SFEEFOMEOLE
BEMEZEL CBREAS Lo z0d, BEENERERZ DL HR S i,

400 Bl FREEBEEEITCH L, BROEEIZ L2 3 DD HEDIBERIE 2 H®E L fEEL4E R,
AR FEERERIEFEE ¥ 7AEE 24%, ¥ 7 ABE+EF|1HiE9.8%, BEE > =274.8%
T, RAMBRRIC 2 REA L BN 2ARKB4E UK ERE LT,

FHAERBEENEROARNER L€ Y7 9 7 BINROBRIBMEE BB O F47iz D v Tl
~, ARRER XL TBEYVI D BONTEES OREBEL 2L S5 CEBERTA D N&E T, 3 KTk
EBYIDATIX carrying angle, PIEIEL, PEEFBLEL VMR TE2HBREBRE L 2. BEERA
WXL CTIIREBEYVIDICL DBARE 1T 2, BBEEHOREHIRRZ AL TL 570, ZIGHE 4 F
PAERRE U 7 ER D FATLEIC 3 BRI HE 2 B~ & Lk~

7 A7 3 ATEOERICOVWTRKR LI GHAAE, FHESERS, RikEANHE5E < EI L
b o2 WBITIE, AIRRBENT CIIG T & TEBEATIRTEAET 2 BIN T N & 7208, AASAEIC hfE
BEMT R EITE R 2 2 E CHER AL &2 Z LMK LFREL 72,

WERRIMMERES CEARBEZ RS L T35, 28/NENEATETOBRBERLERZD %L
v, AAMBIERTL L, B X RIS e EAR L U, ERCIS Ui iR I & D IERE
IIRRE - SR HIT T 2 Z &, BIE E ARG U FATES 2T 5 2 &, FATEICIR RS
FHIEIG L Kirschner wire 2 EWC L 2 LB+HDRBEEN MR T 52 L EEAN T SCEE®
v, BYIERIGEZELPITo T ZenKRDEN S,

149



H/N\#<3E (J Jpn Ped Orthop Ass) 14(2) 150-153, 2005,
WRANT 4 A Ay a>r ] JNREEDEROEEE 2

25 15 BIRA/NRER AR F 2 F M

NRHRDE L

—H—RHRECE

% 2t IR 7 DD AREY —

FRAERTAE )=y 2
B & A —

B F BF10 FEC Lk TR L /NEROMEIEN 96 FEFIc DLW T, 2R EOMBERE R

ML $abbTERTEER,

R BT, RSB L, 2 50MEE, L

RMTEly, PRAELLOTHRSET 2. LHREBLEITE, 36 BITTEAEE 5 Fl, Rkl

B4 Blea0,

P LRI T H - 7 ERNIE 16 B1(449%) & 72D,

TR 2B 0H I L5

Moz, fat pad sign 3T AORBBETH Y, ALOSINIEISF IR L2EBETH- /2. BE

BIREITII T EIT LR S B 58%1

Heboh, BHMEEEXET 2B THL L

WMotz EREEWNMEI FFE T, Salter-Harris [ OB IREEEBEOBEZMBH L WL, T 7Y
7BREAEITIE, 8 Hld s FITEBBEOLRAMBRES L TL I WNEBONBEIEITOZK Tit, £ 3BT
FIRTEINERI I EVE—T, Bl oBITEEBRL TIT<EBVKRETHS Z L #@AL L,

INBOEH TR AADOER OBEHRZ D,
RIEC RATAT ROBERMB D 2 THMIZIEL L
P E T a0t 2 EHB L, SEIE—RHEEE
WZBWT, BHBEEETH > ER SO,
NEEOEFBSED L S ICRETH>T-DH», LD
EO L CHESEZRRT NE»ERFLIZOT
&9 2.

X4 R

WEK 10 Fhc Lt TRER L 7-/NE O EIETE
ADEHT 96 EGIE IR E LTz, 206 R EAIBNIC
TEEE, ZELH LB, Rkshik
BINCH T TRE, BHEED LR EICOnT
AT TEAME L, BN E- L knT
DICBED X RBICTEIBRL2LL 06k
Wb o, BEBERETH LB, BED X MR
METIBTEZHENSH#L L, XRREEHAE
BZTEIE S b 0, RSB L
PR & L < 3% CEF Rk 2 n, &k
BT ouiborny, TEEETEZ

W S BATERI S YR 0l —Eagn . B
HOZHPHRETH 20 E»DOHEIIEEHS
ToTBH, TEOHMICES 2 2Bk,

w R

2 ERIE L s IERIIRE B BITH Y, B
HFranctaas L,

1. tERLEEH

6B Tmb B otcns, REEEH S 6, 28
REELEGNE 761, Rk i boid 4 BIcHRE
16 B, 44%H2k LORMESE 21z TBY, 2K
WEBRETZ2EINEVZ &Y. FEEEHTDS
Blo> b, 4613 1~2B%OF X BREI TR
BERERRL CET MR THho 2. 16l
WA MUV RAXBIREZICL D BITE2MBATELD
DThH-1. EOSEOTEHEHSS5 THTH D
DIZxtL, Z¥RETH - IHEGIOFHEHRIE
2~3 % LIEWERIZH 57z, fat pad sign &, E
BB LB OEERER DEAI L > TR
BN EHET 2 DTH 255, HE LB 25

Key words : children ’I\/2), elbow region (ff&:Z),

fracture (&), diagnosis(Z#), difficulty (REE)

EHRSE | T 870-0818 KAMHTEFERME 2-3-13 MAEWIFEIZ V= r REF— EE(097)546-8080

150



1 fEF 1% &R

a1 ~E—~y FEDEERS BEVIZE 2 AA X RR
b AR A M LA X G ERER OB L %o 7

¢ :3:B% REELHS

Bk, BtEs 10 61(40%), RS 15 61(60%) &
20, BEREEC L, BHEOBEEH
nLRETHHI,

2. tBEsnFEeEn

17ER B EBITICR O TE o 72 h3, AEME
BITIE 1B, SR LEGIT 26, 2L/
B DIERII B D e o . ABEBHO
LBlE, MRA bR X BRI & D BT
BICE L SN, ZHEEL 2 GlIIROIEREZC
LI heBREROTSZ Z ENTER.
3. LBENAI LB L  (TBHRIRIES
8HERIDH D, Rk iz BHTIL 16, SRR E %
BT 1BITH-o7:. I b Salter-Harris I
A Ogden 1A L 1BOBIREEETH->
72, 6D 1 B &, RAREIC L D 3 clnih
TeBRE2A LD, BEBOLL. Bk nIER
X, BimBEORShZ WD 1A DE
T, ARAMVAT A NTHOLRAREERE
L, MRI TRERD DEMLE A LD, ok 38
BICHEEZK LB bDTho . ZOEFITF
MENCIEBEE L 2 28k,

4. EEREER

12 EBIT, 2D 6 3FBTEEBIRTH,
TRTEHEZBOTH X BREZTY, B2
LB DTH L. ZWRELEL 26, R
LB 2 61T, 7HI(58%) 2 EORMEE
O, BMVELLEINTHE VDo K

BITEE SCBIEMABE L A LD SNT D,
BEAERWIBEDDLDTEENLETDH .
5. HEEBN

SIEFIH D, 1 BIBTEEEITTH > 2. FEME
BHO160E, 9wk, BFT L BWEMSR
moledd, RFMOER, ERSAS» ki,
Bz A THXBREZTY, REBREE &L
D, BFOZHBHEELILDTH 2.

6. REERIEEH

9JERIT, FEMEBITIZ 1B 6N, 2D
By, BEMERond, BAEZBLTH XK
REZITV, BERIGEA LD, BT 2HL.
7. EXTFUTHARR

BIEBIRER L7248, Z D> b 5K R LHIT
Hoi:.

55 3FIDHZEIIERARE Clde o7, 1
BIIATBEE O X SR EE 1T, BRARHED Rk
L7z DThol:. AEOZEICIIFEESOIEL
W X BRENLETH S, BFFTR L D AE%
5t ZLRWOE—STHA S, WIBMICR S
LnALAREHHERBRL, BERESEL T
B RBELIZFERR L,

EFIHE

ERL: 1m%, TR NE—xy FELDEEL,
BHRBE L. AERE#S»E RV, ¥ I2H
WO S, MESOBRED X #RE T E

151



X 2 ERI2:6% BR
a B FIcoF T CERAIRE
b B THEIL LB WER 24 L », Nl EEBIRGEE Ogden 5B 1B £2H L 7
c @ 3:8%, REBWMEHIER

X 3 EBI3: 10 FBR alb
a lRTCEATHTERARE. 9 BRIk, MAMINCER, RiekmeRosb, BIMETATHS

b :

FRIZTATH 5. L LARA ~ v X BRE
2175 LR LI EITRSEER s h, FEMED L
WEELETEZHMLAL (K. FAEEEHTOZ
Mro—iELE LTA MU A XIBENERATH 2
23, INRBIC—FEIC Y L ERE S 2 5 O THIL Y
BATITINETH .

FEFI2: 6 BR. WFECOETLTEEL
ABRE*ZELLE. BEO2HARETCIEER
o & D Lgws, SO CARI ERECEE
Faaed, BREH-> THEIEEEL g
Lice%z6h, Ogden 341 B L2Z2W L 72 (K
2). XIEWEOHMEEZ D I LWL F
RE322055H5.

FERIS 105, BR. BFTEATHTEREL
Z15 @A TR 2620z HIi9

152

HERHKBE L 72, SHENCESR, ERRG & UEIbERs
BERH2H, 4 TAO X RETIEHRIRS
ngw, 238%, 3BEEO X HREC T, REFK
DR L 2 D, EEEEEREET L 2K LI (3).
THEEBEFEEZ I, KRz BB X RE:
T2 EDBLETHS.

%

i

FRAZCRRS $/NBOBH, BiniROom 138
Ly, F9RESZIETHEL THRLERED AA
HE»oZBHmes e s B4 2 e REET
Ha. LI CEpERLONIEMIIIERET
2FELIEFD. EBRLTWAEMMIIEE 2,
YIREMEROD, EZEENT LR L D0,
EEREWTE—FERmN L, Lo D EMEE



WD TEETLZIEWEERIEEEZL, KE
HOBIEEESKE , BESIELZOICRE
MR D LT, 11z CHEEEE TR ERK

& 5T
it MRI, CT, B s E B2 kchE ARk
BIEMBE I Lo, Bl X R E s &
LRGN WD,

SEOREFER» S, LHEELETCEEHE
HECITEERIR IV PT L, £/ L8
BWE LSBT Salter-Harris 1 RO BimifiEE
ELTRIET20ZMBHL W EBS0o
7o, HWERRFARD 6 BB+ 258bns DI
bhrbosTRED X BIARTEIERNEOH,
Sk sy, O X MBEDONHMEELTRS
e, QBAEEETLIE, QO X MR X IRIR
BEEITS &, @ fat pad sign ZFARB &, B
KEZzBOWIHE XBREZTT) 2L, 2EBH
FERTLEBNEELBbN S,

BHrZH I 81 5 fat pad sign OB RAHCEL

X, EEROMEIC L VFHMEA R D, Skaggs &
6% DRV ETEETCEIHETHL L
L, —7# Donnelly X 17% DBGHRICBE (5
FTERwELTWw3, SEOE EEFTOBY
RF A% 2D, BEEIEBT VL, B
TIIEFEI L EEZTHD,

FeH

1) 96 BlD/NRDOM AL EHAESNIC O VTE

¥ EDORIRED & - 7z 35 Bl & HRaEt L 7z,

2
reRksni-BioFE8L .

3
HEDHSNROHEIZBEINE L L,

4) =7 Y TRABTIEFEOME LRk
ENT U,

5) fat pad sign & EEBEE L BITOZEICE
W, BEE B THED EANEEF TS
BETH-T.

6) RFFFTRCE%2EED 2 L BE—T, -
1o BHRERL TIT LBV KRETHS.

7) B BIRREE ST Tl R, B
FLAHHEGR LRI D5 T TOMEE S
BOTERERBHCH 2 L KEBLER S,

Xk
ﬂ%élz"ﬁlﬁ— NROEBIB L OBmiRIEBOZ
B2 b 2 X BIREOEE. H/INES
ﬁ 7:14-17, 1998,

2) PR — ZEEROEM X BRI T2 MK
#oBITOMRET, BEIEL 44 615-620, 1993,

3) Donnelly LF, Klostermeier TT, Klosterman
LA : Traumatic elbow effusions in pediatric
patients . are occult fractures the rule? AJR
171 © 243-245, 1998.

4) Skaggs DL, Mirzayan R : The posterior fat
padsign in association with occult fracture of
the elbow in children. J Bone Joint Surg 81—
A :1429-1433, 1999.

Techniques to Better Detect a Bone Fracture in a Child :

Review of Cases Over the Past Ten Years

Kuniichi Aso, M. D.
Aso Orthopaedic Clinic

of the fractures in children is sometimes difficult. The purpose of this paper is to
study the 35 difficult cases of diagnosis from 96 cases experienced in my clinic durmg past 10
years. The result showed that occult fractures were seen fr equently in supracondylar fracture

of the humerus(14%) and the radial neck (33%) .

supracondylar fracture of the humerus. In the cases of

Salter-Harris type 1 physeal injury were difficult to detect. In
(f 1 head were often neglected(63%)

dislocation of the ra
fractures in children it _is important to .
fracture such as stress X-ray,

ray direction.

The fat pad .

. was not reliable to detect the
.. epicondyle of the humerus,
., fracture-dislocation,

a correct diagnosis of

first and then to make efforts to detect the
of X-ray 1 or 2 weeks later or changing the X-
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Clinical Results after Operative Treatment for a
Fracture in the Elbow in Children

Takeshi Arai, M. D., et al.
Department of Orthopaedic Surgery, St Marianna University School of Medicine

Summary : Among elbow fractures in children, a supracondylar fracture or lateral condylar
epiphysis fracture is clinically important.

In a supracondylar fracture, an important complication is cubitus varus deformity, while in
a lateral condylar epiphysis fracture the important complication is cubitus varus in an early
case and cubitus valgus in a nonunion case. To prevent elbow deformity after bony-union,
complete reduction should be performed in cases of advanced displacement in which the
Baumann angle of reduction was less than 12.5 degree. Cubitus varus occurred in cases of a
supracondylar fracture. Here we have compared the differences bhetween two operative
methods for an early fracture in the lateral condylar epiphysis humerus. The kirschner wire
fixation method was more likely to result in over growth in the lateral condyle length than the
tension band wiring method.
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Supracondylar Fractures of the Humerus in Children :
Review of the 400 Elbows

Katsunori Inagaki, M. D., et al.
Department of Orthopaedic Surgery, Showa University School of Medicine

This study reviews the most recent 92 cases of a supracondylar humurus fracture in children
treated in our institute. We analyzed the severity of the fracture, the treatment options, and any
complication arising such as neuro-vascular injury, Volkman’s ischemic contracture or cubitus
varus deformity. Fourteen patients(15%) had presented neural compromise associated with the
fracture. Among 46 patients with a type Il and IV fracture, 10 were treated by manual reduction
and cast, 7 were treated by traction, 29 were treated by percutaneous pinning, and the other 10
were treated by open reduction and pin fixation. Six patients(6.5%)had required surgical
exploration for fracture management and microsurgical repairs. The complication of cubitus
varus deformity was seen in 5 patients(5.4%). The overall results were 76 Excellent, 9 Good,
3 Fair and 4 Poor, according to Flynn’s criteria.
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Post-traumatic Elbow Deformity in Children :
Chronic Dislocation in the Radial Head

Kazuhiko Hirachi, M. D, et al.
Department of Orthopaedic Surgery, Sapporo City General Hospital

Twenty-one patients with old dislocation of the radial head were treated surgically. The
operative procedures were posterior bending and elongation osteotomy of the ulna with annular
ligament reconstruction. The patients’ age at operation ranged from three to fifteen years with
a mean of 10 years 10 months. The mean interval from injury until surgery was 3 years and 9
months. The follow-up period ranged from 1 year to 16 years, with a mean of 7 years and one
month. Sixteen of the twenty-one patients showed reduction maintained the radial head at
follow-up. However re-dislocation was seen in one patient, and subluxation was seen in a

further four patients. The JOA score at operation ranged from 68 to 94, with a mean of 76.2.,

The JOA score at follow-up ranged from 46 to 100, with a mean of 92.2. Overall, posterior
bending, elongation of the ulna, and annular ligament reconstruction were effective treatment
for chronic dislocation of the radial head. However in children at more than four years interval
from initial injury until operation and in children older than twelve years old at operation, the
long-term clinical results were unsatisfactory.
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Treatment of Established Volkmann’s Contracture

Osamu Ishida, M. D., et al.

Department of Orthopaedic Surgery, Hiroshima University

Treatment of established Volkmann's contracture is challenging. Here, we have reviewed the
cases of established Volkmann'’s contracture experienced over the past 25 years. Eleven patients
had been treated with the muscle sliding procedure. Good results were observed in mild cases,
and additional procedures were required in 50% of moderate cases. Degeneration in the flexor
digitorum superficialis resulted in a poor outcome, and free muscle transfer would be indicated
in these cases. After free imuscle transfer, all patients recovered functional use of the hand and
were satisfied in lifting heavy objects, and in riding a bicycle. Excellent hand function was
recovered in those cases in which the intrinsic muscles responded well to neurolysis.
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Abstract

Result of Complete Subtalar Release for Congenital Clubfoot

Atsushi Kita, M. D., et al.
Department of Orthopaedic Surgery, Japanese Red Cross Sendai Hospital

We report the short-term clinical results from complete subtalar release (Simons) for congeni-
tal idiopathic clubfoot. We have reviewed 43 feet, involving 43 cases. In each case, the tarsal
bones were re-aligned to match parameters based on the contralateral unaffected foot, using
magnetic reasonance images. After the operation, the ROM of the hindfoot was well improved.
The achieved average dorsal flexion was 24°, and plantal flexion was 46°. The average tibio-
calcaneal angle on X-ray at maximum dorsal flexion in the hindfoot was improved from 83.7°
to 58.9°. Follow-up clinical evaluation and MRI analysis showed slight residual adduction
deformity and slight residual calcaneo valgus deformity. Flatfoot was seen in 17(40%) cases.
Among these, 2 cases with definite flatfoot presented pain at the subtalar joint. There was no
correlation found between the incidence of flatfoot and the lateral shift in the calcaneus, and
also no correlation between the incidence of flatfoot and the navicular position. In complete
subtalar release to prevent flatfoot deformity, care should be taken to avoid re-positioning the
calcaneus too laterally.
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Percutaneous Tendo Achilles Tenotomy for the Treatment of Clubfoot

Makoto Kamegaya, M. D, et al.
Division of Othopaedic Surgery, Chiba Children’s Hospital

Among 163 clubfeet treated by serial corrective casts between 1994 and 1999, 50 feet (31%)
underwent percutaneous Tendo Achilles Tenotomy(PTAT), with an average age at treatment
of 2.9 months. Here we have clinically evaluated these feet, and have investigated the efficacy
of PTAT. PTAT was indicated by the degree of residual deformity, such as hindfoot varus and
equinus, at halfway through the process of corrective cast treatment. The average length of
follow-up was 84 months : all patients at final follow-up were more than 5 years of age.

Among the 50 feet that underwent PTAT, 25 were continuously treated by conservative
methods. The remaining 25 feet needed operation for complete subtalar release after the age of

months. Over all 50 feet, the average clinical score, in Laaveg and Ponseti's evaluation,
was 27.9 out of a score of 30, in terms of hindfoot varus, range of ankle motion and walking
appearance.

PTAT increased the effectiveness of corrective cast treatment in severely affected clubfoot,
and reduced the necessity for surgery.
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Indication for the Kameshita Method : Effectiveness of Posteromedial
Release without Talo-Calcaneal Joint Release for Congenital Club Foot

Jiro Machida, M. D., et al.
Division of Orthopaedic Surgery, Kanagawa Children’s Medical Center

We have retrospectively reviewed 40 patients with 59 congenital idiopathic clubfeet treated
using the Kameshita method by the same surgeon(JM), from April 2001 to March 2004. Of 59
club feet, 41 were classified as severe, 12 as moderate and 6 as mild. Each clubfoot was treated
by serial cast treatment to avoid pseudo correction and posteromedial release without talo-
calcaneal joint release, according to Kameshita. Twenty-three club feet (39%)showed correc-
tion by the cast treatment, a further 11 feet(19%)had shown temporary correction and were
later treated with surgery, and the other 25 feet (42%) were treated with early surgery at about
6 months of age. X-ray findings of 28 club feet before and after surgery were reviewed. The
average talo-calcaneal angle on A-P view was 27° before surgery, and this improved to 34° after
surgery. The tibio-talar angle and the tibio-calcaneal angle on lateral view at max. dorsi-
flexion was 118° and 105° before surgery, and these improved to 86" and 63° respectively after
surgery. The difference in the tibio-calcaneal angle on lateral view between at max. dorsi-
flexion and at max. plantar-flexion was 29° before surgery, and this improved to 43° after
surgery. The Kameshita method was concluded to have been effective even in severe cases of

congenital club foot.
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Circumferential Subtalar Release for Congenital Clubfoot with at
Least 7 years Follow-up

Satoru Ozeki, M. D, et al.
Department of Orthopaedic Surgery, Dokkyo University Koshigaya Hospital

There have been few reports on the long-term follow-up of extensive subtalar release after
sufficient conservative treatment for congenital clubfoot. In this report, we have investigated
our long-term results after at least 7 years follow up.

Methods : From 1986 to 1996, 109 infants with 144 clubfeet visited our clinic. All children were

initially treated conservatively with a 3-dimensional corrective cast followed with a Denis-
Browne splint. We delayed surgical treatment until the children were ready to walk. Fifty-
seven children with 72 feet then underwent circumferential subtalar release through a Cincin-
nati incision. The central half of the interosseous talo-calcaneal ligament (ITCL) was preserved
to prevent calcaneus lateral translation ; four Kirshner wires were used to maintain the
corrected relation among the tarsal bones. Ankle motion was encouraged by applying a
movable cast from 10 days after surgery. McKay’s scoring system was used to evaluate the final

clinical results. 43 patients with 55 feet were followed over a 7 year period. The averaged

follow-up period was 12.2 years.

Results : The clinical results according to the McKay’s scoring system were as follows ;
excellent : 25 feet ; good : 21 feet : fair : 8 feet; poor : 1 foot. The most common residual
deformity was forefoot adduction. This deformity involved forefoot pronation to the calcaneus.

Conclusion : Circumferential subtalar release maintained an acceptable correction. We
believe that preserving the central half of the ITCL contributed to maintaining the corrected
tarsal bone relation and to maintaining the blood flow to the talus. Early ankle motion
effectively minimized adhesion and scar formation. During conservative treatment, care should
be taken to prevent forefoot pronated deformity. To obtain good correction, surgical release
does not stand alone ; it is also a product of conservative treatment.
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Long-term Results after Leverage-Wire Correction for

Congenital Club Foot in Infants

Toshito Yasuda, M. D., et al.
Department of Orthopedic Surgery, Osaka Medical College

We have evaluated the long-term results after leverage-wire correction for congenital club
feet. The procedure utilizes the principle of a lever, first reported by Morita in 1951. Clinically,
satisfactory results could be obtained : however, a posteromedial release operation was needed
after leverage-wire correction in half the cases. Radiographically, the postoperative tibiocal-
caneal angle and talocalcaneal angle were improved significantly. The radiological results
demonstrated that leverage-wire correction was useful for correction in the subtalar joint. Our
operative method (Morita’s operation) was most effective when performed in infants whose
forefoot had been corrected within 6 months after birth. Systemic pre-and postoperative
management is needed to achieve additional improvement in results.
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Long-term Results in the Subtalar Joint using Computerized
Tomography in Congenital Clubfoot

Yuji Nabeshima, M. D,, et al.
Department of Orthopaedic Surgery, Himeji St. Mary’s Hospital

We have investigated 118 club feet of 75 patients followed over a minimum of 9 years
(average 16 years), and clinically evaluated using the JOA (Japan Orthopaedic Association)
score along with computerized tomographic scans of the subtalar joint. Thirty-four feet had
been treated conservatively, while the other 84 had been treated by additional surgical proce-
dures because of residual deformity. In 77 feet, treatment was initiated within 2 weeks after
birth (Immediate group), while in 36 feet initial treatment was started at more than 2 weeks
after birth (Late group). The JOA score in the Immediate Group was 92.5, and in the Late
Group was 87, with a statistically significant difference (p=0.003). Computerized tomographic
findings of the subtalar joint were classified into 4 different types of abnormality ; lateral
widening in the joint, lateral shift in the calcaneus, irregularity on the joint surface, and
pseudofacetbetween the lateral malleolus and lateral shifted calcaneus. Such abnormal findings
were seen in 74(63%)of the 118 feet. The Immediate Group showed a significantly lower
incidence in abnormal findings compared with the Late Group(p=0.001). Immediate treatment
of congenital clubfoot within 2 weeks after birth was concluded to be beneficial in both clinical
and radiographic findings.
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Diagnosis and Treatment of Sprengel’s Deformity

Toshio Fujii, M. D.
Department of Orthopaedic Surgery, Fukuoka Children's Hospital

In Sprengel’s deformity, one scapula lies unilaterally more superiorly than the unaffected
normal side, congenitally, and abduction in the affected shoulder is limited. When this deformity
and the accompanying disability are mild(at Cavendish Grade 1 or 2), then no treatment is
indicated unless shoulder abduction is less than 100 degrees. When more severe(at Cavendish
Grade 3 or 4)with omovertebral bones, then surgery is indicated. An operation to bring the
scapula inferiorly to a near-normal position accompanied with omovertebral resection is
usually attempted between 2 and 6 years of age. During surgery, attention is directed to bringing
the scapular spine to the same level as that on the opposite unaffected side. The surgical
technique commonly used is either the Green’s Procedure or the Woodward’s Procedure. We
have preferred a modified Green’s Procedure without wire traction, and have obtained good
outcomes in almost all patients. In a child at more than 6 years of age, bringing the scapula
inferiorly to a normal level has a high risk to over-stretching and damaging the brachial plexus.
We recommend performing the surgery for the patient at a younger age to obtain better
outcome.
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lFC®IC

BRAERIERED 2 VIR DH 2 /EEF
RFCFOKE, EBRHTHE. BEIE TH
TR ERREE | 8L U2 OER L an T
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HICRHEEROREBMNSREEh Cnuodz, &7,
LEFHRERH FECFOESF LD, ZOFR
RDBFS Iz o7z b DLV FEE E L THES
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2001 & International nosology and classifi-
cation of constitutional disorders of hone (Am J
Med Genet 113 :65-77, 2002.)Tlt, Th T
DEEARRIRZIC L 2 38D H», FREIC X % (=&
BFICE2)EMNIMRENT WS, LrL, 20
ST, AUCAEIN—TThH-> THREF
PSR ONE EF»ESR NI E, HEHWIT,
B/ V—7DEBETH-> THREELEAMT
22EMbBHIERE, —RERENZE %O
5LV HEHRIEMLICS WE?SH 3.

HAEFARFRBERAREERAEROLE BT
(1990~2003 ) DA FA7 30 TR 2R T (R 1),
ARTIE ZDBEEOR 30 FEZ I, KA
W LB N—751F %2 A, BEOROIIDONT
w5 MEOHEG L, HixEL, B BHE
REOHEL, BEEORCEEERESILE
2 7,

SERIRSHIDRA > b

BHMR & XEARICOWT, UTOHAICHEER
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1) BHRD, ML, FEEmEH» (1)

o=

2) MEEREOSS,
PR, AL A

3) ‘Elii (epiphysis), B® i (metaphysis),
R (diaphysis) WL H 5 > (K 2)

4) BEBECETH 201380035 2 »
5) fCHEE L HERTRIEZ L

AL AT AL D,

KBTS N — T O
1-1. mEERAESR (X 1)

1) Predominant Metaphyseal Involvement
(E42)
- Achondroplasia (& #E AL E)
- Hypochondroplasia (FR B1EFEZRLE)
- Pseudoachondroplasia (& 14 R B H 2 RE)
- Metaphyseal dysplasias (‘B & i Z /2 RE)
- { BIR

REREAE (K 3) 1k, REFEBHISICEE
NS TR BEREEEZ D 2. BEERS
FETEEDILMNY (flaring) 2K <. T#ZKFET
H5. =X F(trident hand) WEETH 5. ZD
fth, FEHEME S ARFIREE B D RRMEI~Ta1 2> > T D ER/IME,
ATEAERZR R BARKA M 7 EBATR W RS H 5

RBAEFZRE D20 3B B IR E R AE &
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<, BBRL (B EETHS. =XNFbirwne
ns.
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LoL, REEEAE IR R, Bf
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ERRCIER L AHATH 2. HEFBIER IR
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BT 2E 459 228 231
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LR BIRETBIE 85 52 33
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FTREEH - BinEAE 66 27 39
LD HFEEIVA B 56 41 15
WEIKFAIE 51 31 20
KB fE 51 23 28
B in ZRAGE Schmid 47 28 19
BB R AT 46 26 20
FrfEtE B RIZEUE 43 21 22
KEOER 37 22 14 1
HE - EEEEERE 31 20 11
SRR B RIZRUE 27 11 16
Larsen fE&ER 23 15 8
R RBE 21 8 13
BEin IR 19 5 14
B - BinRIAUEZ DRy 19 10 9
BEMEERE 18 12 6
B - B InEEAE 16 9 7
EE - & - IBHEREE 16 9
%95 15 7 8
X EHEERREEE - BinEREEE 13 13 0
BB RFAUE Camurati - Engelmann & 13 3 10
Kniest B £/ IE 12 7 5
23 RREERE 12 11 1
AL - PREERRIE 11 3 8
BHRUEEN - BIREEBEZ DAY 10 8 2
A0V A=Y R 10 7 3

a I KERE, BREOBBIHHICARAUELERE2RD S

b

B AIET 2 LIHET .

DL,

FEDKFEIZFR
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(EBuER) comEimm»EIL D
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/ \ // |
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— . N\ SN A
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R DR PROTHRE  WTASHEM
c. HHDBE

2. Bin, B FHERED X BIR
A

alble

3
B T RAE
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a I REBOBBHIRIEKCIEANLARUTH S

b MR GUIARAR D AR, BITPROEESH 5

C IGBRIBIEFEDLHD 2R <A, AFEDKFLIFR
b oRagp)

—HTH L BED Schmid ML <, LiIZLIE7
VIR ERE LN T,
2) Predominant Epiphyseal Involvement
(42)

Multiple Epiphyseal Dysplasia ; MED (Z %4
BlinZ R RE)

Chondrodysplasia punctata (£K R E £ L
fiE)

ZRMEBMBRE X, BiWZELE(E»rD
D, HFEZERUZZ) EEL—FHTHL. B
BRI IR E DA % B % EfE Type Fairbank &
IEfE Type Ribbing (K 6) 2% %, BENE <, &
FECIIPIREMEIIBED 2 WIEERETH 5.

SRR R EE 13/NB R E I B iR ER, FARE,
RARE, PEEIWERIC SROAKIERE 2D 2 &b
BFETH2 7). SREKEET—DDERHAT
BHROFERIC L 2 —D2DERETH .

1-2. FR¥EHRUESR

1) Spondylar Involvement (4 2)

i) Spondylo-epi- (meta) -physeal Involvement

5. B & in B E
(Type Shmidt)
BEIFICR LD &

B {ELRD SN D

6. HFREIHEFRE
(Type Ribbing)
BIRE B AECRFI»H B

7. SRR EBRERE
Fini i RO E KGR B %

8. LERWHH - BinBFAE
KERE RGO BB OELE, BFHiRIHAMENS tri-
angular bony fragment, BhEDFLEBEDZED Sh 2

» Spondylo-epihyphyseal dysplasia
genita ; SEDC (e RMEEH - BinEE )
« X-linked Spondylo-epihyphyseal dysplasia

con-
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TERIE
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WFT T L1120 RO
#2 (hump) | BB SN D
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HEATHBIEY v~ FHEEREE
B
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alb 13. £2 - 2 - {5HRPRE
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12. 2 3 %HE (Morquio MPSIV)

BBBEROILAHY (flared iliac wing), /INEBAZKOD 7
1> 77 AR, SRE»ASND

i)

tarda ; X-linked SEDT (X ZE#H M EF &
HE « B i B REE)

« SED+progressive arthropathy

(Progressive Pseudorheumatoid
Dysplasia ; #EITHEBEY v~ FEEEF
BYHE)

- SED+B®HIHD & v~ BB

Kniest dysplasia, Metatropic dysplasia

- Dysostosis Multiplex (% &4 EEE 7 )L —

7)
A3 SHEE (MPS), 24 2 lEEE (I-cell dis-

ease)

* ZOMd SE(M)D

Spondylo-metaphyseal Involvement

- Spondylometaphyseal dysplasia ; SMD (&

HE « BEbim R RE)



iii) Spondylar Involvement
- Brachyolmia spondylodysplasia (@& - &
ME R RYAE)

FREEHE - BinBIEBE (K 8) 134 T &
EBHREK T 5. AREBEO THEH D
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2. ThRERRED, EAIARETDREHE

1) PREREZEREEE (Mesomelic dysplasia)

2) RABREFBIE (Acromelic dysplasia)

- Tricho-rhino-phalangeal dysplasia (EZ+ &

FEEN R RE)

- Cleido-cranial dysplasia (#4558 & ZFE)
- Brachidactyly (%245 (B) fE)

TR R T A (& T I B (RTRE, TR OXEHE
R T2 S AMEERBEORTTH 5.

Dyschondrosteosis (Leri-Weill) (R#KE - &iE)
R THHEEORE WL O T, AiKOEME
Madelung & (R B OEEGERF, #AEEE RE
BIfiES M E S > L5 2 ER VER) 2R TH
=3

EA R ERERE SR O GR35
SHEEERBEOBIETHS. FEOEEBTIEE
U i FIHER (M #EB 4% cone shaped epiphysis)
(B413) b FHARASH L RiE» & 72 7.

EE - B - BUITRPRE IR, B2EECEE,
AFREEEsn 2 Boft, BiE(FEHEFOE
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HEEZEPNE L, HEVHREE, HEEF
{kRE<E (wormian bone, ASRFIFAKX), MHEE i
LR IKREBOKEK HEENIPRON S,

FIFEIE 1L A9 HE (1) 1k 2 OFFICEME O B L0
FDHIEZ LD Bell DG H(A~E) 235 5.

3. BOERENE(L

1) BEEET Decreased bone density

Osteogenesis imperfecta (‘BT £E) H A
KRB THS. GEAEVRETHE. BEH
HORE, BFOERCE IR AL20EEICLD
TEIN5.

2) BREEM  Sclerosing bone displasias

« Osteopetrosis (KA EIH)
- Pycnodysostosis R{LEEIE)
- Osteopathia striata (isolated) (¥ 5% 14 B fiE (B

FH))

- Melorheostosis (A T L 4 X b= X, GlilE



fiE)

- Diaphyseal dysplasia Camurati-Engelmann
(BB RAE)
AEAERIEGHOEH b 2. THERETDH

5. BREEICENSHDEAMUNHZ. BREUTIE

BEEOEWE, Ny FHREOBHE BoEF

DV 7ORE, BEFMEIRETHS

REDRHE, TEE»H 2. FIC KEE I3 REE
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AL A M=y 23REE, MEBORMIC
Wo CTENF I3 EBIETEMEIC, ov»niRns &
O R RERHET 2. ET VY SOBE
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DEFIIFRD SN\
4 %ofth
1) HELERKR
- ZRMUEEEER
Larsen syndrome (Larsen fiEf&#¥§)
Diastrophic dysplasia G&eiE 2R RAE)
- Osteolyses (‘B & fRIE)
Larsen fEERHII L RMFM A FHET 2. £
o, B R ONBIENICE S, ARRBEIZIERD.
Diastrophic dysplasia i3 PU % A BEET o i ith 22
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BERIEIITOER, HEERFHET 2585
ERETHZ. KEE, FR-ERE, B8 F
i, ZHOMER EBBEBROR SN ZERALIC LD
SfEIND,
2) EBEEOBREL
- Dysplasia epiphysealis hemimelica (F &
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Uiy R BE)

- Multiple caltilaginous exostosis (% F 48 &

S4B EIE)

- Enchondromatosis (Ollier) (W& HE1E)

- Enchondromatosis with hemangiomata (Maf-
fucci) (MEE % £ 5 AR E EIE)

- Fibrous dysplasia(McCune-Albright and
others) (¥RHEMEE £ FEUE)

- Fibrodysplasia ossificans progressiva ({74

BOTEARMER T AE)

R EmEREE R, Fin SRE(FRE)
DR AR REFHRET 5.

ETHEBCERERTZAGE X, IRIACFER
2o RIS BE IR, #1775, £EE»S
BEOEFRK, "o Tn»3.

5. Dysosostoses (EBE)

1) Predominant craniofacial involvement

2) Predominant axial involvement

3) Predominant involvement of the extrem-
ities

1) BERSFRHBRAEE2ER LT 200
Apert fEMEEE, Crouzon fEMEEEZ: &

2) FHOSHIRE, HixRE, WEREEEZE
k&4 % b D Spondylocostal dysostosis (&
HE « BB BIZAVE) 72 &

3) XKI&fE, Fanconi iEMERE (RAIRXIE, [HE
KIZRD), 1RETRAE, ZRMETBREE k&

Boyic

IEMBEO B WIRBDBRZE Do DS
W=TRF TN S DREEEIL . XRIEDH
CETHRZHICWLI220TCTHE I E2HDT
HRLTB&E I, HETENRBICHL 5T
ZEBIDVTZDERYERT 5 Z EBLET
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TERTERWEETHS,

FEBEIEHT « BEERICOLTEET AL, 22
TIHF T & 2 RBERGH I B -4 5 & -
BELZTTHS. B - ecB L CEEMO M
MRAEBEVSLELD, ILALEBL STETHS L,
BETHLLI LI E 5T W5,

FEBIERHE, BEXERAREHERL 3
TABETIEH 25, FRIBERFRVEUEL (F
4 3000~4000 A gL, AL ZD 4 ADA
FEILT000 NET S FEBEMSIRE T 24
BREDEAI A ETKD £ T EmYE R R0 b
T, BEADREESphbhB8ZA L 8T 6K
5.

231



X 1.
a 1&¥ b, E—BR, 7K

(Saunders : Pediatric Orthopedics. Tachdjian(#7) - 1465,
1972. &£ 1)

BEOERTT TIEBRRICIE 1 A2 350 TA
MEZL T3,

Wk, METIERLDIZT T, 3w
HERA TR E N, F 3000 (EH O EEEH LI
bR TWwWaEHeTHS,

HAIEHRIC Y 6 DDIEMRE (B 50 18, 3
EREE, Vv ~F, iR, MR EREE) TF

FHENPYHON S DN F NI IR I EMORED
BBEE SN, T EnE 0 BHEEOXBTTH
%,

ZNEH LBEERICIIBERENE Ewd 2
ETRILDBENEZ D, BXFICRZERTLL
WIORBINH D, BESHS BV E I B TREE
BENCBH S BERGESBFICAEL L CERL
TWBHEDEL W, b5 ABEIER-BID -
BUERTEREL T332 D THoTH, BR
BT - 12 TH D, b EBET 24651
DEBELBIEFRERATRFOL LR %
2 ENTER RS, BERBRES b ERE K
HTEBELZIHBL O RELrLINE» L
nigu,

CORERHEIBZEY COBUER & FEXR
DS £, THEROSE» N O@EETED
NEIZLIZLEEVESROENTHD, BEECER

B 1 REBELI R —A— 0B hic 2 —
(BH /R - BIAT 35900 b w b, /NR-OMIT2250 v )

NBREK AR S/NEE £ THEA). <MK >/NREERZ, FETIE NS bvwy EOEEAE
b, FELO4ERN, FERNZFERICEbE T, Hf & X% -

- BUEERREE, NBOBKR, KRERK(BRE, BiE) BEH 0 35 O/, @ KEELE @ FERALSIIOVWT. &
oh, ko f1 IEE 0, 9IS, BRE - 2 R0, 258, 3RHE X3 BEDREAK, KERE X ST
REDTERYBIZBMD E L FEbiebDd ERDHHCHEIHE L. Fruizbd, EMNEHCBZTE-T, &
BB E L

cRERE LRI S AR—VETBE, IBICEESIZILD, FBOEFR LI Y EFHATLE, 22 T1EH
DRFET, BIFNCIED, 2, 3A%BICE, AL WS, BEN2ETRET. dHnE> TS wE Lz, (KRAF
g, PEIFLE BR)

cH, LBOLEHBLLLERZTBVELT, HFED, JLRZ2EEHMLTWLAET BELTVLLEEZELE Th
thihe, REGHRAEE 57725 TY. ol 2BDORET, §omh im0 Eli ZLT, 17, 8EEAR
TREOEERLZDOTCELZEESZ T LI EDTENAA52ZFE L ZOFFAREL2ETCHREBLTEBL
E, W HIKEELTYH, BBEOABRRZLEMESRVEIT, BLENOLTHEEL TWIzEE, RYBITEh») £
L7z, (KERAFSST, /INF 454 &8

KB 1 EGCEMER)EEEZTE L, MIICHEEL TORET T AR R LD TEH I, EL
o, FEbLRHER, EROBICLEOHEILL. FELLbY, BNEIRRZTEST, XYY L. hawn
FELEAL BUNQLEREENHBEVI I LR FROFRIHED THELRVDOTIRIRWTLE I M K& k-
THoTRESZVWLDLHEZITY. —EBTEAOEBERTHITTL I

CINELFEDEAY, Bk-BEBE ~AEREFTBIEEE EE BREE AR BB LY R
E#HFE LEICEDFELL»S, OMIIBERBOAEEETEARHI CTh-oTEEY, BOPEFRLTWADTIER
B BENSEWBIE O HIFBIE

B0 M- ~BepiihEbr UBE ~T) [, WM, TR, KO, KMEHE, Eh, BF, WA NERE,
Bt~ =7, &-o< DL 147 BEA war o Ea OERL AR REk, &k BRSBE vA o

AR GO 53 6000

T +RBEEBEOELET FAMKOL

[\N]

32



ZRE Y #EMkK

28, 10234, FE6 A, I8HEKB(1/3)12 4, 18~64 5% 21 4. 65 mLAL 3 4, SFEELIT 2. INFHES, hE4E

3, w42, AKR—Ve6 AFIMEE
HoWREIES, BEa—FHER 3 KA
FELEDONTK LS .-c‘!_g@urunfdc

RERTRINEEERTYT | A0SR S FELI L BRSO L L RS, BRABHIFH & B4 08k
TEHFLETEIF oIS, BEL THICEN LRI SERITESE

REE U Bk

HIRRAKS0 A, XBEEEHTEB 4 >bHB B H
(D5 18WARW 74, INFE2 £, hEL2L, BREIA)

RZRAE . AR—-VHORY 54, AEME2 4
Xn/éb% %ﬂ@?
BRI Z2®KE 17%,

6%, AR—VARV DS TLY FT1E

ZTOEE HIFEDE0(6), ErALRTINEY, BLRZL LS TH L NEY, SENELRE, BuEicd -

7. EE, @A, EEIZT6), BETHLEL Rrot,

BRIGAEHRSDTERE UNEY2LTL Ny, E3ITH

Klgole, BREESEFMET ), Won 2o BBlICHKIIZINRY X > TEMNZMEL TN

vy, XAPBBICEID ¢85, XETRIZb) S R0,

ATXHBERBIFETREVLER ST,

KIFED LI L~V OFIEHEIC b FE2ETR
ik, EBROBELERYZ L2 LHEI HE
ERAEiSIE, EETCIREERMOZREAL LT
WBDT, ZOZVERERO» D2 % EZ%[E
BEREMESTEETRECDITS iz,
i & z DORIEEMAE R L L 7: SEER DOEE
EfR b FEREIEMD & OFFRICHAICZ T 5D
TH5.

EFRErIE

HREEEZLD. Ko BERARETEDHRY
FIEDIXT TH 5. BRI BRARMIRIITIAL
1000 HADZRE R D Z LfES NS, LrLE
W-BID - BEERTHOERIE, LER?
Bk oI NTCEBRABMEEX2ZZ2T 23T TH
5 RETELETEDTCRALELTCIDEI
REEUITHBND=—ZXBHBDIES S D,

c BEARICHEBCPE I 22 TLND LA
o kBEIZEbNILEVIB DB LI
A 350 TADZRENBICEM LT 2DES S
.

- FRENERARITREZON WL DEE
ITETHBDES S 5,

- ZIITFROMIBEERFZEFIED H D »r 7z

CREBHLZTEINEWIESL S . FREA
NizweEZ, BERZZELEAEL .

XMTRERZLEEDLNZ I H»S

L BfEZ» S, A

EERRZELRE

ﬂllll

HEEA B ARFZEREME R T 2 ZEEEM
ERLELCERR OHB R ED 21 gk L D 77—
g RIEEL Tz,

S

cZRHEBMERIC LI TR IEH 39, FBEHRL
TWIIEEZEARELD LI DT TIREWES T
Hb. FDhEH DS, 10%H» 5 MMERICE > T
2 1/3 DFZED I8RUTTH S (B 2).

- IEBIGHT X A R —V BB TOIME R IGEAN
WHILET 5 Z e o FELLBETHY, T 7
YEREREMIEBRCET 5T AV T 4y 7 b
V—F—5%L, FINTIEH L, FDLIK
BERRCE, BiirGEo - EmeELEr s 7 70
BEENSIELCZREE (0D,

c Z L CERBRIINEEDRYHRLI T E WS

ZE LYW (ER2). T I TFELEEE
PRICZZ 2 EOE#REM >/ L 25, BSD
RS FEHICLEBRS VLWL ERS, Bk
HEIIEARL D b EFRIEY, KEKTE
JIIZEER, RAZEEARIT TBICEER
FIIZIEREIZERR T, ERARITR T CEES
NCHIEH & ey, ERETIRESTRES R,
FMLAIMIBEERR T, BRARNITFM & 47

233



BH 3 EEhkREERE

: SRS FHES
2 % |uw Ho3 0 5%
men o S| % | EReRn P
A BE 95 day 776 232 A 30% 3% BTG AR—Y L —F—
B, Che 5 day 50 12 24% RELERHA
D Be 21 day 51 11 22% 4% Hh A&
A 8 bk 25 day 520 34 7% 5% H &N
SHE 7 v—73B 3day %%ﬁﬁ N7 | 29% | 2.5%  BEOERAHIRE
255 6 B 7 day %%ig 33° 6% | 1% EEARERR

PEEREIFECEI Tons, HEERORIRG
Brb» ) R, [BICZZLOTV», BEX
»oEBotehrsikl, HEAFORERD, Ktk
BEROEVEH> COTHELSITICVES5LWL
ERMHE»NT.

- EERENIZ T 2 BED 1~20% 13wkt D
N ED 2 WIZERARIBREERE TR 25 1
SEBREFINTVLI VLI BERLESN(E
¥t 3).

z =

T » O C, WREIL/NREEAR I > 5 — (R
TEO/NRRRBERL Y 5 ) ICHHEL Tzl 3,
REREERAREI D F £ b TIRIEDH] D HEHAIFERE LD
AT =AY Fa— LeBFIcRTL, 3%
Wb ETeyd—JIC@EbY, FMBNLELL
DL ERZOMBELICES BN £ DR,
HEhRHERFBRICEHHEL Tzl 5, boEA
B REEOERPHMEMEDOR AR TE
b¥, THEEETSAS232CBEENT b
ZITHELTHSI EZDFRILETLHZ
ZEBATWE., ZOFIARRO/NBER M E
VI —EBAL, FMEVANEY)T—v 3> TH
TARE I oz, SRIBRFHSLHARED
Ji—E¥YFELT7r—DaY—bET )R
F—WHFHMEN, ZNE270DET =AM T
FoTEET S IV — MEHRICREEIN T
Wiz,

FIEHSOFELDEBHFKZEDENS, HEE
w, MEPEGROBEBEESIHENTIEICKR & T
ZhigE, ERIHEESYCLL2HWEES, O

234

TIRF—LR=—VEAHTEERILELD
PR DIEBEROFM LD L 2FHNE. LBl
DEIETLELHOKFLE2HBY, FEICL S
ZEiFvwELLRTL, BET»NsLE51H) A
TEMLICFE L E2FER BMTEKRLBEES
LEENY, HEHPLOL LR TITEYL, &
I RBEPHEERIRE S JERET L0
TeBlHRLTCEBL L 3w, HR/NBERSARIE
SEBRINETNREEBRFELTHS S, ik
BRTENER, FRICI > THROLEDMHATL
2EELH L. FRARFELOR DL Z OHfE
DIFAZB-HXBS LI FET 5. [FE&bEIR
D # < Six pockets]) WCIFFE DD S WL
STHEEREDETRTIYEDBE6DbHEEW
IBE®RLDH S,

oD UNR)EBRFFIEL E T 1%L A
FORKAI:bDLEDHG I EWCENEEDT, &
BErBRIE RS 2w, ThCEBT e FE
bEEFRBUTAEDEICEBVLIALZ L3, B
NELLTHTHIDTTFE D DEENIE D ILOD
Tha, EdLi-Lo2, EEEMITAOERZ
AR ERIT 5, FEEEGNZ T TLRER
WL 7000 A &, REIERFBREEER 2 ER T2
BOBEFE»reRIFEEZONLLIIWCEE. %
NIZINZ CHA <y b — il & bR ENE
BrE5zeons L, ERATAEELEMEL (RE
MOBEMLERE, IOV kERICESTFE
LOBERIHSOEWLTHS LEVLIAL, WMAHE
LATWBRIIEBLLWLSY —F v NI,
FRRAEBBRTE RV & REBAREUND
=AM, & L CfiRtOMERENEHRERERE %



ZEL, EXEUTAELERL, VNE)T—
YaviEMLTERGIBERBATLHETDH
5. M2 0BRIABHE & - CEmEF % Rk
ENTEERICYy Y —Yicksoh, B»AR
B WEBBEIC 2 o TYBENE SN TREFITH
2. BT H-o THEMEMNDIRZ T, 22T
Wb s EBHEIDRIPHEDbNL I B

F b OEEBHBIEEIIA H/NEEPIERE Y v
S — I TIThbN 2D TRy, —RERNEML
kT, 2L THIBEZRT AEeEFTHNT
RIGRFIERNLTETHDONL LD THS. &
HREMEZHETLHEROZH L ETH 2
B, HLVIEEETI L ERdoNT VD,

HARZERARIF S EFIEEEHMERF 5 £/ 50 &
ML OHT, ZeHLE 14 HBO—2I MBS D/
REBHBREBOMENEDONTVEDIZZDT:
DTH 5. EFIEREE 3000~7000 A EREEH
2175, BER/NREEARFS I Z OHOFEME
EBEE»HY, LrdbZoETRIEEICEKR
Th b, Sho/NBEFIMERIIMERR 2 BIML T—
SEERNRE L BN SEEREHEY LI
BHRV, ZOH ) F 2T A TR/NLERRER
DEAREBVWHEL CTHO»ICENENETH
5. 2IIMEDSSA~) =T —, BIFOFE
MEED (%) & zon, T L URERELE

X 2.
SRIBFEEIC L D B%
X BinEs

BLTEEML TS LI ks ETiEBE N
ENH DS REVEEDIBEICLNL & FiliD
BEEOLPICLETHE, LLLIEZETHS
THRLTFMIc kT 2L S BB a2 0LE
bhHs HOBEEABEZEY H2 7R THLFM
TEBLEICB5>TEBVT, WD TREFEEREEM
ML ETE LTI, FiEROREE2—BE
ZTL &> TREHEREMOBAMERICEN S
bR wOTHS. FRFEL THIEICE S T
FFICFTRICHSEL D2 LR THE ., ¥
EABhTo o3 wcionsd twifindbE
FEEOITACBBERRLP 2 RS R FO—2%
DTH5.

235



F/h#<5E (J Jpn Ped Orthop Ass) 14(2) : 236-241, 2005.

The Incidence and Patterns of Injuries about the
Elbow in Children

Soon-Hyuck Lee, MD, Ph. D

Department of Orthopeclic Surgery, College of Medlicine, Korea University

Abstract Purpose : To investigate the incidence and the patterns of elbow injuries in
children.
Methods : The records of the 445 in-patient children treated for the elbow injuries for 5 years
were reviewed retrospectively.
Results : The age of peak incidence was 5 years both in boys and girls. Fifty percent occurred
in the age of 4-7 years. The overall incidence of fractures in boys versus girls was 1.95 : 1. The
distribution changed with the age. The left side predominance was accentuated in girls after the
age of 8 years. The seasonal variations was not noted in the age groups of 0-3 years and 12-16
years. The supracondylar fracture was 52% followed by the lateral condyle fracture(25%),
olecranon, radial neck, medial epicondyle fractures. Other fractures were rare. Ninety-eight
percent of injuries were caused by the slight or moderate severity of the trauma. The causative
trauma did not make a difference of the type of fractures. More than 84% of the children
received open or closed reduction under the general anesthesia.
Conclusions : The incidence and patterns of fractures about the elbow were closely related with

the geographic area, social system and social environment and also with the behavioral pattern

during the causative trauma.

Introduction

Children tend to protect themselves with
their outstretched arms when they fall, thus
accounting for the vulnerability of the upper
extremities to fractures. The upper extremity
accounted for 65 to 75% of all the fractures
sustained?®®. The injuries about the elbow are
the most common area®. They are children-
specific fractures that are rare in adults. The

treatment for them frequently needs more than

a simple immobilization and inevitable general
anesthesia with hospitalization. They were the
major cause of morbidity in children. The caus-
ative situations of injuries about the elbow ;
falling down with outstretched arms, are simi-
lar?. It is interesting that the resulting fractures
about the elbow could be varied. In order to
develop preventive strategies, the patterns of
these injuries should be analyzed.

The objective of this study was to analyze the

overall patterns of injuries about the elbow in

Key words | Fractures, Elbow, Children, Epicdemiology
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children and also to investigate the relationship
between the type of fracture and the severity of

the trauma.
Materials and Methods

The study was carried out in the tertiary
referral center. The department of orthopedic
surgery and emergency department treated
children with minor injuries and simple frac-
tures as outpatients. Only fractures with dis-
placement or complicated problems are admit-
ted to the hospital for further treatment. Medi-
cal records of all children with fracture disloca-
tion about the elbow who were admitted from
Jan 1% 1995 to Dec. 31%* 1999 were retrieved and
analyzed retrospectively. This included the su-
pracondylar fractures, lateral condyle frac-

tures, medial condylar fractures, medial epicon-

the age group

dyle fractures of the humerus, entire distal
humeral physis fracture separation, olecranon
fractures, radial head and neck fractures and
Monteggia fractures. Four hundreds fortyfive
children younger than 16 years who were admit-
ted as inpatients were gathered. The age and
sex distribution, the fracture pattern, the sea-
sonal changes, the severity of trauma, the treat-
ment received were analyzed. The severity of
trauma was classified as slight, moderate or
severe.

Slight-falling on the same level, falling from
less than 0.5 meter (from chair or bed) and most
of sports injuries. Moderate-falling from
heights 0.5-3 meters, falling downstairs, from
bicycle and from swings and slides or similar
playing equipment. Severe-falling from heights

exceeding 3 meters, all traffic accidents.
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For the age-specific fracture pattern, further
break-down was performed into four arbitrary
groups of 0 to 3-years age group (newborn and
toddlers), the 4-7-years age group(young chil-
dren), the 8-to 1l-year age group(the older
children)and the 12 to 16-year age group(the
adolescents).

For the statistical analysis, Student t test and
qui square test were performed. Significance
was set at P<0.05.

Results

The average age of 445 children was 6.7
years old. The incidence of fracture dislocation
about elbow changed with the age. The age of
peak incidence was 5 years both in boys and
girls (Fig. 1). Two hundreds twenty three (50%)
occurred in the 4-7 year group, followed by 22%
in the 8-11 year group and 18% in the 0-3 year-
group. Only 10% occurred in the 12-16 year
group. After the age of 11 years, the elbow
injuries in girl were a very rare occasion.

Among 445 children, there were 294 boys
(66%)and 151 girls(34%). The overall inci-
dence of fractures in boys versus girls was
1.95 1 1. The distribution changed with the age.
The male predominant ratio was 1.48 : 1 in the
age group of 4-7 years, 2.2 . 1 in the age group

of 0-3 years and 8-11 years, and 6.7 : 1 in the
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age group of 12-16 years(Fig. 2)

The left elbow(59.6%)demonstrated a signif
icant predominance over the right elbow
(40.4%). The ratio of left to right overall is
1.5 1. The ratio significantly varied with the
age and the sex. It was greater in girlsas 2.2 :
1, but lesser in boys as 1.2 : 1. In boys, the left
predominance was noted only in the age group
of 4-7 years as 1.6 : 1, but not in the other age
groups. In girls, the ratio of left to right was
1.8 : 1, the least in the age group of 0-3 years,
and accentuated as 2 : 1 in the age group of 4-
7years and 3.3 :1 in the age group of 8-11
years. After the age of 12 years, all the girls had
injuries of only left side(Fig. 3).

During the late spring, summer and autumn
month, the significantly increased incidence
was noted especially in boys. Seasonal varia-
tion was less conspicuous in girls. The age
groups of 4-7 years and 8-11 years showed the
similiar seasonal variations, but the age groups
of 0-3 years and 12-16 years did not show the
seasonal trends(Fig. 4).

The most common fractures were the su-
pracondylar fractures(52.3%), followed by the
lateral condylar fractures(25.4%), olecranon
fractures(5.3%), radial head or neck fractures
(4.8%), medial epicondylar fractures(4.6%),

entire distal humeral physis fracture-separa-



Table 1. Distribution and patterns of elbow injuries in children
Fracture type % Boys/Girls Lt/Rt Age
' Supracondylar ‘ 52 1.81 1.62 6.1
Lateral condyle 25 1.9 1.87 5.7
Olecranon 5153 2.0 1.4 8.1
Radial neck 4.8 1.2 1.4 10. 64
Medial epiconcondyle 4.6 4.25* 0.4* 12 .4¢
Monteggia 2.2 2.3 1.5 7.4
Medial Condyle 1.1 4* ] 45 7.4

Elbow dislocation 0.8 B* 0.25* 8

*Inter-gender difference, side difference, age difference

tion(2.8%),

medial condylar fractures(1.1%), elbow dis-

Monteggia fractures(2.2%),

locations(0.8%). Among the four most com-
mon fractures, the supracondylar and lateral
condyle fracture had the age-speciticity of 4-7
years and the seasonal trends of summer and
autumn, but the incidence of the olecranon and
the medial epicondyle fracture distributed
throughout the ages and the season. The aver-
age age of radial head or neck fracture(10.6
years), medial epicondylar fractures(12.4
years)was higher than the age of other elbow
fractures. The medial epicondylar fractures
and elbow dislocation typically showed the
right side and boy predominance(Table 1).
The severity of trauma causing injuries was
slight in 57%, moderate in 41%. Only 2% was
caused by severe trauma. The distribution of
different degrees of trauma did not appear to
differ among the varied fractures, except larger
proportion of mild trauma in the medial epicon-
dylar fracture and moderate trauma in the
olecranon fractures. The modality of treatment
was closed reduction and percutaneous pinning
in 52%, open reduction in 32% and closed reduc-

tion and cast immobilzation in 16%.
Discussion

Children with simple fractures treated as
outpatients were not included in this study.
This study might not reflect the true incidence.

This study has the meaning of showing the

features of the clinically important cases need-
ing more than a simple immobilization in man-
agement of elbow injuries in children.

The distribution of the age of 4-7 years was
50%, definitely suggesting that the elbow
injuries have the age specificity. After the age
of 12 years, the distribution was small both in
boys and girls. The male predominance in the
all the age group was the same as the many
reports from other counties, but in contrast
with the report from Denmark and San
Diego®®, where the girls were more likely to
sustain the elbow or the supracondylar frac-
tures. This suggested that the relative amount
of injury-prone activities between boys and
girls could be affected by the social environ-
ment. The male predominant ratio was the
lowest in the age group of 4-7 years, suggesting
that the injury-prone activities of the girls in
this age was matching the activities of the boys.
The ratio was the accentuated after the age of
12 years, featuring of girls’ injury-prone activ-
ities of much lesser amount than boys after that
age.

The left side predominance of the elbow
injuries was not consistent but variable with the
sex and the age. Boys are assumed to use both
upper extremities during the accidents to break
the fall except the age group of 4-7 years. Girls
frequently relied on the left extremities to
break the fall. Especially in girls after the age

of 8 years, the left side predominance was exag-
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gerated. This data suggested that girls’ right
arm more frequently embraced her body or
tried to catch something in vain instead of
being used to break the fall. This clearly
showed the difference of the protective be-
havioral mechanisim during the accident,
according to the age and sex.

During the late spring, summer and autumn
months of June through September, both the
boys and girls showed a significant increase in
the incidence of elbow injuries. This pattern is
similar to other reports, but not the same. The
September was the peak month in this study.
This definitely reflects that in this periods the
proper climate permitted children the largest
amount of injury-prone activities. This trends
was not clear in the age group of 0-3 years and
12-16 years. The children in the age of 0-3
years spent most of times at home and did not
have the seasonal variation in the amount of
outdoor activities. It is very interesting that the
children at the age group of 12-16 years, who
are presumed to have a lot of seasonal varia-
tions in the outdoor activities, did not show the
seasonal variations. This can be explained that
at this age group they had less opportunity to
have physical activities because they spent lot
of the time in the extracurricular class in our
society.

The order of most common fractures was
reported the supracondylar fractures followed
by the lateral condyle, the proximal radius, and
the medial epicondyle fractures in the Hong
Kong children®. The order was the supracon-
dylar, proximal radius, the lateral condyle and
medial epicondyle in the Sweden”, and the
supracondylar, the lateral condyle, olecranon
and proximal radius in the Denmark®. The

order of most common fractures about the
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elbow showed some difference from this study.
The remarkable difference was noted in the
incidence of the lateral condyle fractures. It
was approaching half of the number of the
supracondylar fractures in this study. Only
17%. 22% and 27% of the number of the su-
pracondylar fractures was the number of the
lateral condyle fractures in the other
reports?®”. These differences may reflect the
true difference of incidence according to the
different ethnic background, or may be the
differences of selection of patients.

Ninety-eight percentage of injuries were
caused by the slight or moderate severity of the
trauma. This data suggested that most injuries
developed during casual daily children’ activ-
ities and play, not the special occasion or acci-
dent. The varied fracture about the elbow did
not appear to be caused by the difference of the
causative trauma.

More than 84% of the children was inevitable
for the general anesthesia and any sort of sur-
gery.

This was quite large in children’s fractures.
That was because most of the children transfer-
red to my center had the severe injuries needing

more than a simple immobhilization.
Conclusion

This study has demonstrated the elbow frac-
tures in children usually caused by the daily
activities and during play. The causative
trauma did not make a difference of the type of
fractures. The incidence and patterns of frac-
tures about the elbow were closely related with
the geographic area, social system and social
environment and also with the behavioral pat

tern during the causative trauma
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Treatment of Type III Supracondylar Fracture of

Humerus in Children with or without Neurovascular Impairment

—The Most Anatomical Approach—

*William Y. H. Ngai - Bobby K. W. Ng « T. P. Lam « Jack C. Y. Cheng

Paediatric Orthopaedic Team, Department of Orthopaedics and Traumatology, Faculty of Medicine,
The Chinese University of Hong Kong, Prince of Wales Hospital, Sha Tin, N. T., Hong Kong
*Department of Orthopaedics and Traumatology, Tseung Kwan O Hospital, N. T., Hong Kong

Abstract Purpose : To review the treatment of paediatric type Il (Gartland) supracondylar
fracture of humerus in one centre. To study the risk factors for open reduction and the outcome
of cases with neurovascular deficit.

Methods : This is a retrospective study of 351 cases of paediatric supracondylar fracture
with age ranging from 2 to 15 years old in one hospital between 1998 and 2002. Out of the 124
cases with Gartland’s Type III fracture treated operatively, 104 cases were available for detail
analysis by a single observer clinically and radiographically.

Results : Overall, excellent and good result(using Flynn’s criteria of assessment)was
achieved in 96% of the cases treated primarily with close reduction and percutaneous pinning.
In 16(15.4%) cases, conversion to open reduction was necessary with the observed associated
risk factors : marked soft tissue swelling and skin bruising clinically ; significant overlapping
of the fracture fragments, presence of sharp bone spike and translation/rotation of the distal
fragment radiologically. The best surgical approach for open reduction was found to be from
the opposite side of the fracture displacement either medially or laterally. 20 (16.4%) cases had
neurovascular deficit on presentation, all of which recovered fully without any surgical explora-
tion in 4 to 12 (median=_8)weeks’ post-op period.

Conclusions : The current study has reaffirmed the high success rate of close reduction and
percutaneous pinning in the treatment of paediatric Type III supracondylar fracture of humerus.
The clinical, radiological risk factors for open reduction and the recommended approach were
presented. Routine exploration of the neurovascular bundle is not necessary following the early

anatomical reduction and stabilization of the fracture.

Introduction

Supracondylar fracture is the second most
common fracture in paediatric age group
according to a local study on near 7000 children
fractures in 1995. With the increasingly good

result in the treatment of type Ill supracondylar

242

extension fracture of humerus in children by
close reduction and percutaneous pinning, there
is a need to redefine the indications of open
reduction and fixation. What approaches
should be used in open reduction if indicated,
medial, lateral, combined medial and lateral,

posterior and anterior ? In the current study, we
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Fig. 1. The six risk factors for open reduction
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conducted a retrospective study of all patients
with Type III supracondylar fractures of humer-
us in children in one centre over a 5 years
period. The pattern and severity of fracture
displacement was correlated with the open
reduction rates, the risk factors for open reduc-
tion and internal fixation and the association
with neurovascular deficit and outcome would
be analyzed. The most anatomical surgical

approach will also be studied.
Materials and Methods

This is a retrospective study of 351 cases of
supracondylar fractures of humerus were ad-
mitted to Paediatric Orthopaedic ward from
January 1998 to December 2002. One hundred

and four of them were classified as Gartland’s

: Assessment of rotation (width differences at fracture ends>100%)

Type Il extension type supracondylar fracture
and were treated operatively. Complete clinical
notes and old radiological films of 113 cases
were available for detail analysis.
Preoperative clinical examinations on the
following aspects were noted : limbs deformity,
skin condition, neurological examination, distal
limb circulation by means of presence of radial
pulse. Admission radiographs were studied, and
distance of overlapping of the fracture frag-
ments, presence of bone spike and translation/
rotation of the distal fragment was document-
ed. Cases that necessitate surgical intervention
were done under emergency operation and
general anesthesia. The close reduction was
done with the patient in supine position and

injured arm abducted and fixed to a small arm

243



Table 1. Patient with neurovascular deficits

No. of patients

Median N 4(25%)
PIN 10 6%)
Radial N 3(19%)
AIN 6(38%)
Absence of radial pulse 5(31%)
Both neurological and vascular deficit © Med.SIEJI Z:/:d) 1 AIN)

O Posterior B Medial (O Lateral (JLat + Med EAnterior

Iig. 2.
Different approaches in our 16
cases of open reduction.

O Brachialis

B Reriosteurn

O Tricep

0 Not mentioned

B No pulse

O Biceps brachialis and brachial
radialis

HRadial N

board by bandaging. Reduction was assessed
under x-ray intensifier in anteroposterior and
lateral view. Once the satisfactory reduction
was achieved, two lateral parallel or cross 1.6
mm K-wires were inserted percutaneously.
Long arm casting was then applied with elbow
in 90 degrees flexion and forearm in neutral
position. For cases failing closed reduction,
open reduction with different approaches had
been adopted.

Neurovascular status of injured hand was
reassessed bhefore discharge. All the patients
were followed up regularly for up to 4 years
postoperatively. X-ray distal humerus AP and
lateral were taken at 1 and 4 weeks post-oper-

atively and then regularly during subsequent
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Fig. 3.
Intra-operative findings

follow up. The cast and K-wires were removed
during the forth to sixth weeks in the clinic.
Patient’s elbow function was assessed on each
visit using Flynn’s criteria

We proposed 6 predicting factors for open
reduction and internal fixation including
clinically : significant soft tissue swelling, skin
bruises. And radiologically : overlapping of the
fracture fragments more than 2 cm, presence of
sharp bone spike, more than fifty percent of
translation and significant rotation evidenced
by 2 times difference in appearance length at
the fracture ends. The presences of these 6 risk
factors in close reduction group were compared
with those in open reduction group (Fig. 1)

Operative findings and approaches in open



Table 2. Flynn criteria of assessment

Loss in carrying angle
(degrees)

[Excellent 0-5

Good 6-10
Fair 11-15
Poor >15

reduction cases were documented.
Results

For the 104 operated cases, there were 69
boys and 35 girls with age ranging from 2 to 15
years old. All the demographic data and data on
timing of emergency operation, operation time,
approaches, hospital stay, related complica-
tions, follow up period were analyzed by a
single observer, N.Y. H. twenty cases with
neurovascular deficit and the 16 cases who had
open reduction were invited back for detailed
outcome assessment.

The ages of the children were between 2 to 15
years old with a mean age of 6.6 years old.
Twenty of the 104 cases had neurovascular
deficit. Two open fractures and 6 co-injuries of
fracture forearms. There were 5 cases with
anterior interosseous nerve (AIN) palsy, 3 cases
with median nerve palsy, 4 cases with radial
nerve palsy and 3 PIN palsy cases. Five cases
absented radial pulse pre-operatively (Table 1).
Three AIN palsy cases were recorded as com-
plication after prolonged manipulation. We had
to convert to open reduction in 16 cases. Only
one open reduction was done because of
absence of radial pulse after gentle close reduc-
tion. Intra-operative Doppler was used to
detect the radial pulse. The radial pulse was
absence even after exploration. However it
spontaneously returned on day one post-op. All
other cases with neurovascular deficits recover-
ed completely within 4 to 12 weeks post-op

period.

(degrees)

Loss in elbow motion | Number of patient ;n
the series(%)
0-5 | 62 59.(2%
6-10 | 38 36.5%
11-15 I 3%
>15 0 0%

The emergency operations were done within
lhour to 26 hours after patient’s admission,
with a mean of 6hours. The mean general
anaesthesia time for a standard close reduction
and percutaneous K-wire fixation was 53 min-
utes. For cases that necessitate open reduction
the mean general anaesthesia time was 136
minutes. Three cases of post-operative anterior
interosseous nerve palsy and one superficial
wound infection were recorded. On average
patients stayed in hospital for 3 days. Our
patients were followed up in out patient clinic
for 2 to 54 months with a mean of 9 months. We
do not have any case of cubital varus deformity
or myositis ossificans at the time of latest
follow up.

In the open reduction group, different
approaches had been adopted according to
surgeon’s preference (Fig. 2). There were 4 pos-
terior approaches, 4 medial approaches, 5 lat-
eral approaches and 3 combined medial and
lateral approaches. The most frequent obsta-
cles to reduction was brachialis, followed by
periosteum, triceps etc(Fig. 3).

Using Flynn’s criteria of elbow assessment
for outcome, 62 of our cases achieved excellent
result, another 38 achieved good result. There
were 4 fair results. No poor result recorded.
(Table 2)

In the close reduction group, patients had
2.53 risk factors and in open reduction group,
patient had 4.06 risk factors on average. If we
take 4 risk factors as the critical number, then,
there were 11 out of 16 (68.75%) patients had 4
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Table 3. Presences of risk factors in different groups

Close reduction Open reduction
Significant swelling 66/88 75% 16/16 100%
Bruises 12/88 14% 7/16 44%
Translation>50% 24/88 27% 8/16 50%
Rotationa :h>2:1 29/88 33% 6/16 38%
Overlapping>2 cm 34/88 29% 13/16 81%
Sharp bone spike 24/88 26% 5/16 31%
= |
Trigonometry U
X-Ray beam
tan A =a/b
Width at fracture
sin A=alc
cos A = bic b & Fig. 4.

X-Rayfilm

or more risk factors. The percentage of pati-
ents with 4 or more risk factors in close reduc-
tion group was 24/88(27.3%) which is much less
than the open reduction group(Table 3).

Discussion

Using Flynn’s assessment, the overall results
of this study on type III supracondylar exten-
sion fracture of humerus in children were good.
Complications like cubitus varus deformity,
myositis ossificans and Volkman’s contracture
were not seen. The open reduction rate of
15.5% is comparable with other major reported
series.

The 6 risk factors utilized in the current
study : significant swelling, bruises, overlap-
ping for the 2 cm, translation more than fifty
percent, sharp bone spike and significant rota-
tion provide useful documentation of the sever-
ity of fracture displacement and predicts the
probability of requiring open reduction. In this
study, significant swelling means in comparison
with the circumference of contralateral arm.

Skin bruise indicates soft tissue penetrative
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Tilting of each fragment can be
calculated using the cosine rule.

damage, tissue blockage at the fracture ends,
which will make close reduction difficult.
Translation, overlapping and sharp bone spike
are easy to understand. The degree of
rotational deformity is based on two assump-
tions : first, x-ray beam is linear, second, iden-
tical bone size of both upper limbs. What we
have on the x-ray film is the apparent width of
the bone fragments. The shorter the apparent
bone fragment the greater is the tilting. The
greater the difference in apparent width the
larger is the rotation. Using the cosine rule of
trigonometry, we can calculate the angle tilting
of the fracture ends. The rotation is the differ-
ence between these two angles(Fig. 4). The
average number of risk factors in open reduc-
tion group and close reduction group differs
significantly, 2.53 vs 4.06 respectively. In cases
with 4 or more risk factors, serious considera-
tion of directly go to open reduction is suggest-
ed. This is important because we can prevent
unnecessary neurovascular damage caused by
prolonged close manipulation.

Too comminuted fracture was not commonly



seen in both open reduction and close reduction
groups. Thus, it is not considered as a risk
factor in this study.

Different approaches for open reduction had
been mentioned in the literature, anterior, pos-
terior, lateral, medial and combined approach.
Posterior approach is becoming less favorable
as it causing further damage to the relatively
uninvolved posterior soft tissue. The fracture
displacement is more severe during the injury,
neurovascular bundles at two sides are in dan-
ger. Anatomical reduction is blocked by the
soft tissue interposing at the fracture ends.
After reanalysis on the fracture patterns of our
open reduction cases, we would suggest medial
and lateral approach initially. A combined
medial and lateral approach can be used for

difficult cases.
Conclusion

This study reaffirmed close reduction and
percutaneous pinning as the standard of treat-
ment in type III supracondylar fracture of
humerus in children. The six risk factors for
open reduction offers a guideline in managing
severely displaced type IIl supracondylar frac-
tures. Four or more risk factors deserve open
reduction in order to achieve anatomical reduc-
tion and stable fixation. From patho-anatomi-
cal consideration, we think open reduction
should be approached through the disrupted
soft tissue, so that the stability and vasculariza-
tion will not be impaired. Our suggestion for
open reduction is to approach through opposite
site of the fracture displacement, that is
through either medially or laterally or a combi-
nation of medial and lateral approaches. Rou-
tine exploration of the neurovascular bundle is

not necessary follow a satisfactory anatomical

reduction and stabilization of fracture.
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Comparison between Closed Reduction with Breaking and
without Breaking of the Intact Cortex of the
Greenstick Metaphyseal Radial Fracture in Children :

A Randomized Controlled Trial

Kamolporn Kaewpornsawan, M. D., Surin Numkanisorn, M. D.

Department of Orthopaeclic Surgery, Faculty of Medicine, Siriraj Hospital Mahiclol University, Bangkok

Abstract Introduction : The greenstick metaphyseal radial forearm fracture is one of the
most common fracture in children. Generally, the treatment is closed reduction. The closed
reduction with hreaking and without breaking the intact cortex are the two accepted methods
of which its use depends on the surgeon’s opinion.

Research Question : What are the differences in the results of treatments by the closed
reduction with breaking or without breaking the intact cortex of the greenstick metaphyseal
radial fracture in children?

Patients and Methods : Fourteen patients with 14 greenstick metaphyseal radial fractures of
distal radius were randomized to treat with closed reduction with either breaking(group A=
7 children, 4 boys, 3 girls) or without breaking (group B=7 children, 6 boys and 1 girl) the intact
cortex. The outcomes of the treatment were assessed in the angulation of the fractures by
radiography every week of the first month after the initial treatment, and at 6, 8 and 12 weeks
after reduction. The union rate, the range of motion of the wrist and the elbow and the
complication were assessed after the treatment.

Results : Both groups were comparable with regard to age, sex, side and type of injury and
degree of the angulation before reduction as shown in both anteroposterior and lateral views
of the forearm. No statistically significant differences in general characteristics, degrees of
angulation at 12 week follow up, union rate and range of motion of wrist and elbow after
immobhilization between the two groups. However there was a statistically significant differ-
ence in angulation between 2 groups only at second week. Two cases of both group with
associated ulnar fractures required remanipulation. The fractures in both groups healed well
with good and acceptahle alignment and without any complication.

Discussion : We found a significant difference between the angulations of both groups at
second week after the initial treatment. Careful monitoring for loss of the reduction should he
done. The remanipulation should be done immediately before healing of the fracture especially
in the first two week. The reason for good results in this study come from the good and proper
long arm neutral casting with less than 10 degrees of acceptable angulation with cast index less
than 0.7.

Associate professor Kamolporn Kaewpornsawan MD., Dr. Surin Numkanisorn MD.
Department of Orthopaedic Surgery, Faculty of Medicine Siriraj Hospital, Bangkok, Thailand
Tel : 662-411-3191 - 662-419-7968-9 Fax : 662-412-8172
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Table 1.

General characteristic of both group

Group A
(with breaking)
number=7

age(years) 7.7
2. sex(male/female) 4/3(57%/43%)
3. side(left/right) 3/4(43%/57%)
4. type

(apex volar/apex clorsal) 4/3(57%/43%)
5. angulation preop.

degree AP view (mean) 11.7

degree Lat. view (mean) 3.4

Group B
(without breaking) P-value
number=7

7.5 0.8
6/1(86%/14%) 0.6
3/4(43%/57%) 1.0
4/3(57%/43%) 1.0

19.3 0.084

23.4 0.064

Table 2. Comparison of outcome variables between group A and B
Outcome Variables Group A Group B P-value
1. Angulation(week after fracture)
week 0 after reduction (mean)
AP view (clegree) 5.1 4.3 0.6
Lat. view (degree) 6.0 4.6 0.1
week 2 AP view (degree) 6.0 3.0 0.03
Lat. view (clegree) 10.3 4.0 0.046
week 12 AP view (clegree) 7.6 5.0 0.06
Lat. view (clegree) 8.7 5.4 0.08
2. Range of motion(mean)
pronation/supination (degree) 81.4/84.3 82.0/80 0.88/0.34
3. Union rate (%) 100 100 1.0
4 . Complication(%) 0 0 1.0

Conclusion : This study we could not find the clinical and statistically significant difference

between closed reduction with breaking and without breaking the intact cortex of greenstick

metaphyseal radial fracture in children.

Introduction

The metaphysis of the distal radius is the
most common site of forearm fracture in chil-
dren and adolescents”®. Incomplete or green-
stick fracture occurs with a combination of
compressive and rotatory forces, generally a
dorsiflexion and supination force and get volar
tension side failure in most of the cases?~*.
After treatment the loss of alignment has been
tolerated because of the remodeling potential of
the distal radius. The treatment of greenstick
distal radius fracture depends on the surgeon
opinion regarding deformity. Most surgeons
agree that the displaced greenstick fracture

should be reduced closed. The areas of contro-
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versy are :

1. The degree of acceptable deformity, it
has been reported to be from 10-25 degrees in
patients less than 10 years old®~®,

2. The position of the forearm during im-
mobhilization by cast. The differences in opin-
ions were whether the pronation of the forearm
in apex volar®, supination®!'® or in neutral
position'?. Some advocate that each fracture
has its own preferred position of stability®'?,

3. Whether the intact cortex should be
fractured(broken)or not.

Controversy exists regarding the completion
of greenstick fractures. Some surgeons advo-
cate completion of the fracture to reduce the

risk of subsequent loss of reduction from the
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Fig. 1.

a ! Apex volar metaphyseal fracture of both raclius ulnar
b : Closed reduction with completion of the fracture(group A)
¢ o At sixth weeks after fracture

alblc

Fig. 2.

a : Apex volar metaphyseal fracture of radius and ulna
b : Closed reduction without completion of the fracture (group B)

c . At seventh weeks after fr

intact periosteum and concave deformity acting
as a tension band to redisplace the fracture. But
in the case of completion of the fracture, it
the of

malunion®~®1=19 The purpose of this study is

increase risk instability and
to compare the effectiveness of closed reduc-
tion for the greensick metaphyseal radial frac-
ture by 2 different techniques, with breaking

(group A)and without breaking(group B)the

acture

intact cortex.
The study design was the simple randomized

controlled trial.
Patients and methods

From November, 2001 to January, 2003, chil-
dren younger than 14 years of age with closed
greenstick metaphyseal radial fracture were

included in the study. The exclusion criteria
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were an open fracture, fracture occurred more
than one week before treatment, fracture as-
sociated with an ipsilateral elbow fracture,
vascular injury, compartmental syndrome and
abnormal growth and development. Written
informed consents were taken from the parents
after an explanation of all informations about
the study. The children were randomly divided
into two groups. Group A consisted of 7 chil-
dren, 4 boys and 3 girls. The closed reduction
with completion of the fracture(breaking the
intact cortex) was performed. Group B consist-
ed of seven children, 6 boys and 1 girl. The
closed reduction without intention to complete
the fracture(without breaking the intact cor-
tex) was done. All cases were done under gen-
eral anesthesia in an operating room by 3 point
molding techniques after traction. The accept-
able angulation of the fracture after reduction
was 10 degree in all direction. All cases were
put in long arm midposition(neutral)cast'"
with cast index less than 0.7'”. The
remanipulation was performed under close
observation if the angulation of the fracture
was greater than 10 degree. The follow-up
period was scheduled in every week in the first
month after the initial treatment in the first,
second, third and fourth week then at the sixth,
eighth and twelfth week (week 1, 2, 3, 4, 6, 8 and
12). After 6 weeks of casting, the cast was
removed and the parent received the same
program for physical therapy at home to
increase the range of motion of the elbow,
forearm and wrist.

The outcomes of the treatment were mea-
sured in the following variables :

1. The degree of angulation in both AP
(anteroposterior) view and Lat. (lateral) view

of the radiography of the forearm.
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2. The range of motion in pronation and
supination of the forearm.
3. The union rate of the fracture.

4 . The complication rate.
Results

All 14 children were completely analysed
with an average of 16 weeks(12-20 weeks) fol-
low-up period. As shown in table 1, the general
characteristics of both group in age, sex side
and direction of angulation were comparable
without any statistically significant difference
(P>0.05). All fractures healed in good and
acceptable both in alignment and function
without complication such as neurovascular
injuries, compartmental syndrome, infection
etc. before and after treatment. Two cases in
both groups required remanipulation and both
cases were with associated ulnar fractures. One
case in group B the intact cortex was uninten-
tionally broken but ended with good result.
During casting, close monitoring of the loss of
reduction was checked by the radiography in
each of the first four weeks. No statistically
significant difference was found in both groups
in any week except only in the second week in
which the angulation of the fracture in group A
was statistically significant higher than that in
group B. As shown in table 2, the outcome
variables : angulation at the end of the treat-
ment, range of motion of the forearm, union
rate, and complication rate were not statisti-
cally significant different. The radiograph of
group A are shown in Fig. 1-a-d and group B

are shown in Fig. 2-a-d.
Discussion

The treatment of greenstick metaphyseal

radial fracture in children in this study gave



good results with close reduction either with
breaking or without breaking of the intact
cortex of the fracture. The reasons could be
that :

1. The long arm neutral position castings
were good and proper which kept the cast index
less than 0.7 at all time.

2. Closed monitoring of redisplaced frac-
ture was scheduled in every week of the first
month after initial treatment, especially at
second week.

3. The acceptable angulation of the frac-
ture was less than 10 degrees in all directions
until healing, and remanipulation was done
immediately before healing if the fracture dis-

placed and angulated more than 10 degrees.
Conclusion

From this study, we could not find any clini-
cal and statistically significant difference
between both method of treatment of green-

stick metaphyseal radial fracture.
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Treatment of Radial Club Hand

—with External Fixator cum Bistractor and a Bilobed Flap—
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Abstract Purpose : Addresses issues inadequately dealt with by conventional centralisation
for radial dysgenesis viz. :

1. Acute translocation of the carpus over the ulna, often difficult.

2 . Resecting part of the ulna epiphyseal cartilage and the proximal carpal row to create a
notch for stabilising the wrist leads to lost mobility and reduced growth potential.

3. Net skin deficit exists on the Radial side, wound problems are known with conventional
incisions and there is unnecessary excision of ulnar side redundant skin.
Methods : We have combined the use of an ulnar bilobed flap for exposure with external
fixator cum distractor to solve the above issues. The radial tissue defect and redundant skin on
the Ulnar side are effectively rebalanced by the Bilobed flap and affords excellent 360 degrees
exposure. The external fixator device distracts pre-op, holds the reduction peri-operatively and
post-operatively to achieve correction and long term stability without internal fixation or
carpal resection. The soft tissue correction and tendon rebalancing are carried out as advocated
by Buck-Gramko. Ulnar osteotomy is avoided at the same sitting.
Results : In this preliminary series 13 cases and 19 hands have been treated. Average follow up
is 4 years. Good results have been obtained and all carpal bones have been retained. The ulnar
head hypertrophy has been recorded and compared to radial breadth in age matched controls
and found to be equivalent. The ulna length was found to be 72% when compared to normal
controls
Conclusions : Hypertrophy of ulnar head simulates the radius and affords good stability to
wrist while preserving range of motion. Preservation of all carpal hones and ulnar epiphyses is
important for growth in a hypoplastic limb. The hilobed flap uses the Ulnar side excess to cover
the Radial side shortage

cal options have evolved over several decades

Introduction . .
and continue to do so. There is however broad
Treatment of Radial dysplasia has been a consensus on the final goal, which is to obtain
subject of continuous debate and interest an aesthetically acceptable and functional limb
amongst reconstructive hand surgeons. Surgi with maximum possible growth potential. Tra-

Key words . Radial club hand, Fixator, Bilobed flap
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Fig. 1.
Corrected
Deformity

a : dorsal view
b :volar view

a : Flap utilizing Excess ulnar skin

b : Flap on Dorsum of hand where Flap B will transpose

¢ : Closure of both flaps primarily.

ditionally centralisation is followed as the uni
versally accepted method for corrective sur-
gery. Issues with respect to ideal surgical
approach and skin closure however have
remained without consensus. Achieving and
maintaining reduction of carpus over the wrist
entails difficulty : particularly more so in very
severe or late cases. Recent follow-op studies
have clearly shown that the excision of carpal
bones and growing ulnar epiphyses for notch-
plasty to stabilise the wrist is unable to prevent
a recurrence in the long term"=%.

We present a simple and effective combina-
tion of using the bilobed flap developed by
Evans® to cover the Radial skin defect as well
as for exposure of the Ulna and the Carpus.
This is coupled with the UMEX?* distractor for

translocating the carpus by soft tissue distrac-

tion, to overcome the above difficulties (Fig. 1).
Either primarily or secondarily we also do the
standard tendon transfer for correction of
deviating forces as advocated by Buck Gramck-
099 This method is suitable both for early and

late presentations.
Materials and Methods

In a prospective study 13 cases and 19 hands
have been treated by the fixator, flap and ten-
don transfer method, since the past 5 years. In
the first age group of 6 pts(7 hands)who had

been seen by us from birth-pre-operative stret-
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Fig. 3.

Comparative X ray Pictures demon-
strating Equal Ulnar (affected Hand)
and contra-lateral

Table 1. Cases in this series

Patients 13
Hands 19
Bilateral 5
Unilateral 9
male 10
Female 9
normal Radial |Avg Follow up: 4yrs

diameters at 4 yr follow-up

Table 2. Radiographic measurement

Table 3. Complications

Ulna Length Ulna v/sRadius Breadth Infection 1
Avg. values in cms Recurrence Nil
Pre-op At 5yrs FU Pre-op At 5yrs FU Loosening 1
Normal 6.12 11.22 0.53 0.97 Superficial 5
Affected 4.95 8.12 0.48 1.05 Ekipyficenas

ching and serial casting was done up to the age
of 6 months [1 bilateral and 5 unilateral.]

The second age group comprised of 7 cases
(12 hands) where first presentation varied from
8 months to 1 or more years of age oldest being
3 years, four(4)of which were bilateral and
three (3)unilateral. One patient with unilateral
deformity presented very late at the age of 8
years with a recurred deformity.

Patients who had not presented before the
age of 6 months, were given soft-tissue taxis by
the fixator devise at the rate of 1/2 mm per day
for 6-8 weeks and a holding period of equal
duration unless pin loosening occurred

Radiographic parameters documented pre-
operatively included measurement of :

1) Radial deviation.

2) Ulna length of normal and affected side
measured from tip of olecranon to ulnar styloid,
both clinical and radiological

3) Transverse diameter of head of the ulna
both normal and affected side.

4) Normal Length and breadth of the lower
end of Contra lateral Radius(in unilateral

cases).
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The bilobed flap is fashioned as follows-The
design of the incision starts at the point of
maximum tension when an ulnar force is
applied on the radial side of the wrist. The
length of the incision is such that the defect,
which it opens, gives the length of the flap “A”
that is then marked on the dorsum of the wrist,
based proximally. Another corresponding flap
“B” is fashioned at 90 degrees to Flap A which
lies on the area of greatest redundancy on the
ulnar side as advocated by Evans® as shown in
(Fig. 2). After the radial incision is deepened
the median nerve is identified and flexor and
extensor carpii radialis tendons are isolated.
The cartilaginous anlage of the radius is dis-
sected and excised. Any fascial band or soft
tissue, which forms a deforming force, is cut.
The entire wrist joint and carpus is exposed
after raising the flaps. Ulnar head is released
from the wrist and radialisation/centralisation
is carried out which includes the appropriate
tendon transfers if the tendons are present as
per the Buck-Gramko technique®®. Radiogra-
phic parameters adopted post-operatively in-

cluded measurement of .



1) Ulna length measured from tip of ole-
cranon to ulnar styloid of the normal and
affected side, both clinical and radiological.

2) Transverse diameter of the head of ulna-
both normal and affected side (Fig. 3).

3) Normal Length and breadth of the lower
end of Contra lateral Radius(in unilateral
cases).

4) Angle of deviation after correction
These measurements were performed at first
presentation, immediate pre-op, immediate
post-op, 3 mths post-op, 6 months, 1 yr, 18 mths
and 2 yrs post-op and then yearly up to 5 yrs.

In the primary cases treated by this new
method, the UMEX fixator was used on table
for acute distraction to achieve reduction, and
then maintained for 6-8 weeks. The distraction
period was 4-6 weeks at an average rhythm of
half a turn i. e. 1/2 mm per day to achieve over
correction. This was followed by a holding
period of equal duration to maintain the wrist
in overcorrection, i.e. ulnar deviation. Plaster
casts applied on fixator removal were serially
changed at intervals of 1-mth up to 3 months
post-op. This was then followed by the applica-
tion of a thermoplastic splint. The splint is
regularly changed as the child grows and
recommended up to skeletal maturity. The
measurement results were tabulated and are

presented in Table 1, 2 and 3.
Discussion

The deformity in radial club hand is multi-
dimensional with radial angulation, radial dis-
placement, palmar displacement and angulation
of the carpus relative to the ulna. Function is
inhibited by instability of the wrist, poor excur-
sion of the extrinsic finger flexor and extensor

tendons, diminished elbow flexion, poor mobil-

ity of the digits, particularly those on the radial
side, as well as thumb dysfunction.

The past 100 years have witnessed multiple
techniques of soft-tissue and bony correction.
Quite as much variety exists for the treatment
of radial club hand as does for the treatment of
clubfoot. Hoffa proposed ulnar osteotomy with
or without tenotomies ; Romano performed a
cuneiform osteotomy, with resection of a seg-
ment of the distal ulna, coupled with soft tissue
release” and Bardenheuer advocated an inter-
position of the carpus into the split distal ulna
by a Y shaped configuration. Albee® used a
tibial graft and Starr® and Riordan'® transfer-
red the proximal fibula with intact epiphyses.
However long term studies with convincing
reports of equivalent radio-ulnar growth are
still wanting. Prof. Simon Vilki!"*® from Fin-
land has showed good early and now long-term
results with the use of a micro-vascular trans-
fer of the metatarso-phallangeal joint in which
he has demonstrated an equivalent growth of
the hypoplastic ulna as compared to a normal
ulna. The procedures are multi-staged. There is
the issue of compliance at a tender age and the
final procedure is accompanied by all the as-
sociated morbidity and possible complications
of a major micro-vascular procedure including
loss of the free tissue transfer, as well as the
additional disfigurement of the foot. He begins
the surgical procedures on them at the age of 2
yrs which means that pollicisation would be
delayed, again a debatable issue.

Scott Kozin and associates?, Manske®® and
others have clearly shown that recurrence has
occurred despite ulno-carpal fusion in a review
of Hiekel's' work. Manske?® and Lamb'®
have reported the longest follow-up of 21 yrs,

with late presentations, where they conclusively
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prove that the forearm always remains short.
Cases where ulno-carpal fusion was performed
achieved stability at the cost of mobility and
growth. Buck-Gramko®® in his classical tech-
nique of Radialisation improved the ulnar lever
arm by transferring the radial flexor and exten-
sor to the ulnar aspect reversing the imbalance
of the tight and strong radial musculo-ten-
dinous units ; which gained wide acceptance. In
an ideal world all radial club hands thus treated
would not recur-but very often one encounters
missing or short tendons not adequate for a
perfect tendon transfer to rebalance the defor-
ming forces. He also showed that excision of
carpal bones and ulnar epiphyseal cartilage is
not only unnecessary, but its preservation leads
to better range of wrist motion post-op.

With the advent of soft tissue distraction

15)16) fixator-distractor

techniques various
assemblies have been used with great enthusi-
asm both for late and severe deformities as
staged procedures and also for primary distrac-
tion and external fixation followed by correc-
tive open surgery. However most of these
devices are cumbersome and cannot be used
before 2-3 years of age.

The skin incision and approach for open
surgery has again been a topic of many a
and Lamb!¥

discussion.!”. Buck-Gramcko®®
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favored the dorsal lazy S shaped approach. The
disadvantages being a lack of radial skin in late
and severe deformities and redundancy of the
ulnar skin after correction, which needed exci-
sion. Others have recommended a Z plasty
along the concave radial border, and adding a
longitudinal incision along the ulnar border
overlying the ulno-carpal joint ; the skin bridge
between the two incisions however impedes
access. Manske®? used a single ulnar trans-
verse ellipse incision and so did Flatt'® but
invariably both methods have been unable to
solve the problem of unnecessary excision of
ulnar skin.

The problem of skin cover persisted till
Evans® in 1995 published his bilobed flap. Evans
et al have described a bilobed incision in which
skin from the dorsum of the hand is transposed
to the radial side to cater to the shortage, and
the redundant excess is utilised to cover the
defect now created on the dorsum.

At our institute we have been recording all
congenital anomalies in the WADIA HOSPI-
TAL HAND REGISTRY since the past 5 years.
Totally recorded cases are 308 and 44 of which
are Radial hemimelias. The present series
shows the medium term results in 13 patients
(19 hands)treated by a combination of bilobed
flap and external fixation cum distraction
(Table 1, 3). Our method combines the advan-
tage of obtaining reduction without resection of
any part of carpus or ulnar cartilage thus
retaining all possible growth centres in a com-
promised limb where late appearance of epi-
physes is a well documented phenomenon and
also maintains mobility by preserving the joint.
It also solves the problem of skin shortage on
the radial side by redistribution of good quality

skin, which is in accordance with the basic
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principles of reconstructive surgery. The prime
offenders responsible for recurrence viz. skin
closure under tension, elastic recoil of tight
musculo-tendinous units subluxation of carpus
are negated to a large extent. The longitudinal
growth of Ulna is at least as good as that
reported in other series(Fig. 4 [Bar Chart 1])
and further long-term follow up is awaited.
The transverse hypertrophy of the lower end of
the Ulna is excellent mimicking the lower end
of Radius on the normal side. In fact it appears
to marginally exceed the width of the opposite
normal Radius as shown in(Fig. 5,6 [Bar Chart
2]), which is hard to explain. We prefer not to
draw conclusions as the sample size is small
and longer follow up is required. It however
definitely allows for the formation of a stable
and mobile wrist joint which is not always
feasible with other methods where you get
either one or the other. Also since distraction
and formal surgery are used in conjunction in
early cases it minimises repeated surgical pro-
cedures, reducing the mental duress on the
parents and patient. The device used being light
is well tolerated as compared to earlier linear

assemblies as well as ring fixators and also

Fig. 6. Average radius breadth of 13 cases [Bar Chart 2]

allows for inspection of the wound. When used
as a secondary treatment for late or recurred
cases an ulnar osteotomy can be combined
along with it at the same sitting without inter-

nal fixation.
Conclusions

We offer a method of correction of Radial
Club Hand, which combines two useful con-
cepts. Our method obviates the disadvantages
of traditional surgery and has shown good early
and medium term results. It is adaptable to
both early and late cases thus offering versatil-
ity and is technically relatively simple. Long

term results and analysis are awaited.
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of Epidemiology and Outcome of Treatment
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Abstract : A retrospective study of 14 patients (19 hips) with slipped capital femoral epiphysis

from 1990 to 2002. There were four girls(average age, 12 years) and ten boys(average age, 12.5

years), of which 8 were Malays and 6 Indians, with an average body mass index of 26.1. Left

hip(11 hips) was involved more than right hip (8 hips). There were five patients with bilateral

hip involvement. Most hips were stable and of moderate severity. The in situ cannulated screw

fixation was the most commonly applied treatment and was associated with lower rate of

complications. Based on the Iowa hip score, most patients had satisfactory results(excellent or

good). Avascular necrosis and chondrolysis rate was 31.6%.

Introduction

Slipped capital femoral epiphysis is an ado
lescent disorder characterised by displacement
of the capital femoral epiphysis. It’s etiology
remains unknown, though associated factors
such as obesity, endocrine disorder and mechan
ical abnormalities are known to increase the
risk. The incidence is estimated at 2 cases per
100,000 population. A review of the literature
shows studies ranging from epidemiological
studies to studies on treatment modalities and
complications. A recent study by Loder(1996)
showed that slipped capital femoral epiphysis
could affect all races. However he reported
lower incidence of 0.5 per 100,000 population
for Asiatic-Indonesian-Malays(Japanese,
Chinese, Filipino, Thai, Vietnamese). This is in
line with the reported incidence in Asia of 0.2
per 100,000 in eastern Japan by Ninomiya et al
(1976)and also in Thailand by Mulpruek et al
(1997).

In the literature there is a known predilection
for males who are affected at an older age. The
age is clearly associated with the event of
puberty. Obesity has a definite association as it
causes a higher shear stress over the physis of
femur (Loder et al 1996). The stability of the
slip is a good indicator for the outcome of the
condition®?. Currently the single in situ per-
cutaneous cannulated screw fixation is the
most used method(Aronson et al 1997). The
most devastating complications are avascular
necrosis and chondrolysis of the of femoral
head, these complications would result in early
osteoarthritis of the hip in these patients(Car-

rey et al 1991).
Purpose

Our review is to compare the demographical,
clinical and treatment characteristics of

patients with the available literature.
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patients

18.5-24.9 25-29.9 >30

Body mass index

Fig. 1. Age distribution.

Fig.2. Distribution of body mass index.

Table 1. Distribution based on stability of slip

Stability of the hip No. of hips
Stable hip 13
Unstable hip 6

Table 2. Type of treatment.

Acute on chroric

Fig. 3. Distribution type of slip.

Type of treatment No. of hips No. of patients
CMR with Screw fixation 3(15.8%) 3
In situ Knowles pins fixation 3(15.8%) 2
In situ cannulated screw
Single screw 8(42.1%) 7
Two screws 3(15.8%) 2
No treatment 2(10.5%) 1

Materials and Method

Between 1990 and 2002, 20 patients were
treated for slipped capital femoral epiphysis at
the Department of Orthopaedic and
Traumatology, University Kebangsaan
Malaysia. Cases were identified from the
surgeon’s and hospital’s admission record.

Six patients were excluded due to inability to
contact them because of incomplete documenta-
tion. Case notes and radiographs were revi-
ewed. All patients recalled for review but only
10 returned for follow-up. The four patients
who were unable to return were reviewed by
telephone and questionnaire posted to them.

The Iowa Hip Score was used to assess
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patient on function, deformity, gait, pain and
range of motion to determine outcome.

The records were reviewed for data on sex,
bilaterality, age of onset of symptoms, associat-
ed endocrine disorder, type and duration of
symptoms, stability of the slips, treatment and
complications. The Body Mass Index(BMI)
was based on the height and weight of patients
on presentation. The BMI are classified as
underweight (less 18.5), normal weight(18.5-
24.9), overweight(25-29.9), and obese (over
30). The complications reviewed included avas-
cular necrosis, chondrolysis and any deformity
such as coxa vara.

The slip was classified as unstable if the child

had pain and is unable to walk even with



cructhes’ and stable when walking and weight
bearing was possible, with or without crutches.
According to the duration of symptoms, the
hips were classified into chronic(symptoms> 3
weeks), acute (symptoms<3 weeks)and acute
on chronic (relapse of symptoms of a chronic
case).

The severity of the slip was graded by
measuring the difference of the head-shaft
angle of both sides on the lateral view. The slip
is classified mild if the measured difference was
less 30 degrees, moderate if between 30 and 50
degrees, and severe when more than 50 degrees.

The hip joints(cartilage space) were mea-
sured to determine the presence of joint narrow-
ing, a difference of 2 mm or more between the
two sides indicates chondrolysis. In the case of
bilateral patient, chondrolysis was defined as a
joint space of 3 mm or less. The diagnosis of
avascular is based on the classical description

on the radiological changes.
Results

A total of 14 patients with 19 hips were
studied. There was 4 girls and 10 boys with an
average age of 12 and 12.5 years respectively at
presentation. The youngest boy at presentation
was 9 compared to 10 for girls. The average
follow-up from the onset of symptoms was 4.4
years with range of 0.3 to 12 years. The age of
presentation ranges from 9 years to 15years
(Fig.1). The majority of cases were Malays
with 8(57.1%), the other 6 were Indians and no
Chinese.

The average body mass index is 26.5, which
are overweight (Fig. 2) with a range from 22.3
to 37.1. Only one patient had associated endo-
crine abnormality, and he had panhypopituitar-

ism secondary to a craniopharyngioma tumor

Table 3. Complications

Complications No. of hips

Major

Avascular necrosis 5
Chondrolysis 1
Minor

Coxa vara 7
Limping gait 8
Reduced int. rotation 14
Broken guide wire 2
Hip pain 6
Screw misplacement 1
Increased ext. rot. as hip flexed 16

and developed bilateral slipped capital femoral
epiphysis 3 years after his tumor.

The most common presenting symptom was
hip pain with limping affecting 9 patients
(64.3%). The other 5 patients(35.7%) had ante-
rior thigh or knee pain. All 14 patients claim
preceding traumatic event.

Majority of the cases, 13 hips(68.4%)were
stable slips while 6 hips(31.6%)were unstable
due to inability to weight bear due to pain
(Table 1). The average duration of symptoms
was 13.8 weeks with a range from 1 to 78
weeks. Twelve hips(61.3%) were chronic slips,
six hips(36.1%) were acute and one hip(5.3%)
was acute on chronic (Fig. 3).

Left hip was the more commonly involved
than the right hip(11 to 8 hips). The slip was
unilateral in 9 patients(64.3%)and bilateral in
5 patients(35.7%) . Of the 5 bilateral cases, only
1 patient presented with synchronous slips. The
remaining 4 cases had intervals ranging from 12
to 64 weeks interval between slips with an
average of 40 weeks. In the unilateral slip, six
of nine cases involved the left hip. The differ-
ence in lateral-head shaft angle ranged from 14
to 90 degree. The average was 47.5 degrees.

Internal fixation was performed in 13 cases
with total of 17 hips (Table 2).One patient with
bilateral slip refused surgery. The average

Iowa Hip Score was 82.8 points. (range of 48-96
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Fig. 4. Radiograph showing severe

bilateral slipped capital fe-
moral epiphysis.

points). Four patients had excellent result, five
good, three fair and one poor.

The complications were grouped into major
and minor complications(Table 3). Major com-
plications are avascular necrosis and chon-
drolysis. Avascular necrosis was seen in 5 hips
(5 patients). Two patients had bilateral slips.
Radiological changes on plain radiography
appeared on average at 9.6 months after treat-
ment.

Chondrolysis was noted in only one patient.
Patient had a moderate, stable and chronic slip
and was treated with 2 iz site cannulated
screws. Screw penetration of screw was noted
on follow up at 2 months. Minor complications
include reduced range of motion particularly
internal rotation with 12 hips and increased
external rotation of a flexed hip with 16 hips.
Others were coxa vara 7 hips, limping 8 hips

and painful hip 7 hips.
Case

12-year-old girl presented with bilateral knee
and anterior thigh pain and inability to walk
after a fall at school. One-month post trauma,
the pain moved to the hip and plain radiograph
of pelvis showed severe bilateral slipped capital
femoral epiphysis(Fig. 4). The lateral head-
shaft angle of the left was 90 degree and 75

degree on the right. Closed reduction and can-
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done prior to fixation.

Fig.5. Postoperative radiograph, Fig. 6. MRI image showed
close reduction of left hip was

viable left femoral

nulated screw fixation of the left hip and in situ
cannulated screw fixation on right hip was done
(Fig.5). A preoperative magnetic resonance
imaging of both hips showed bilateral hip effu-
sion. (Fig. 6). No evidence of avascular necrosis
was found in the left femoral head though the

degree of displacement was more severe.
Discussion

Slipped capital femoral epiphysis is an un-
common condition in Malaysia as shown in our
study where only 20 patients were reported
over 13 years. This is consistent with the study
by Mulpruek et al(1996)reporting seven cases
and Ninomiya et al(1976)giving an average
incidence of 0.7 per 100,000 population. Dregh-
orn et al (1983) from Glasgow, Scotland, perfor-
med a 12 years review from 1972 to 1983 report-
ing 77 patients with 97 hips. The above results
and ours support the conclusion made by Loder
(1996) through an international multicentre
study that the incidence of the condition in
whites, blacks and Polynesians were higher
than in Asians. The absence of patients
is also consistent with the study by Loder (1996)
that showed Chinese children are much less
affected than the general Indonesian-Malay
group. What is more interesting is the fact that
the Chinese constitute 30% of our population,

further study on this finding is warranted for

despite more severe slip.



future studies.

Our study revealed typical features of slipped
capital femoral epiphysis like the higher pre-
ponderance of boys(71.4% to 28.6%), of the
left hip to right hip(57.9% versus 42.1%)and
older average age in boys(12.5 years versus 12
years) correlating well with series by Boyer et
al(1981), Carney et al(1991), Dreghorn et al
(1993)and Loder et al(1993).

Obesity has a definite association with the
development of slipped capital femoral epi-
physis as evident from Arronson et al(1992),
Mulpruek et al(1996)and Loder(1993). The
majority of our patients were overweight too
and the conclusion by Mulpruek et al(1996)
would be appropriate for our context as our
population is quite siimilar in our diet.

Our review had one patient with endocrine
defiency i. e. panhypopituitarysm secondary to
craniophryngioma tumor. Clinically he was
obese and he developed hilateral slip three
months apart. Prophylactic pinning was
advised but was declined by the parents. Our
opinion bhased on this experience would be to
advice prophylactic pinning in all such patients.

There were five patients(35.7%)in our study
with initial presentation of anterior thigh or
knee pain consistent with reports by Carney et
al(1991) and Dreghorn et al (1983) giving figures
of 13% to 37%. Matava et al(1999)concluded
the initial presentation of anterior thigh or knee
pain lead to higher rate of missed diagnosis and
inappropriate treatment and causing more
severe slip to occur. This situation is clearly
also evident in our review in two patients where
diagnosis was delayed by one year in one
patient and two months in another.

The use of stability of slip as the classifica-

tion has gained popularity and becoming widely

accepted. Loder et al(1993) concluded that this
classification it gives prognostic indication for
future development of avascular necrosis. Our
result demonstrated 10 patients with 13 hips
(71.4%) were stable slip while other 4 patients
with 6(28.6%) were unstable slip but only one
patient but all patient with unstable hips had
subsequently avascular necrosis. This support
the use of this classification for slipped capital
femoral epiphysis.

In our series, the prevalence of bilaterality
was 37%. Previous authors have reported the
prevalence varying between 25% to 61%. The
average interval between the two slips in bilat-
eral cases was 0.7 years compared to 1.3 years
reported by Hagglund et al(1988)and 1.2 years
by Dreghorn et al(1983).

The goals of treatment are basically to pre-
vent further epiphyseal displacement and avoid
complications, so as to maintain adequate hip
function. The mode of treatment reviewed in-
cluded 11 hips with in situ screw fixation with a
single, three with close reduction and screw
fixation and three with Knowles pin fixation.
Knowles pin was used in patients before can-
nulated screws and fluoroscopy were
introduced. The two patients had excellent
results consistent with those reported by
Schonecker et al (1997)in 23 of 28 hips(82%).
The Knowles pin fixation is shunned due to
technical problem during removal.

The hip score of in situ screw fixation was
excellent in two hips(20%), good in seven hips
(70%) and fair in one (10%) . This is comparable
with Aronson et al(1992) who reported excel-
lent or good result of 70%. Position and number
of screw did not seem to matter as evident by a
patient who had a good score despite poor

position with two screws. Of the 11 hips with in
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situ cannulated screw fixation one had avas-
cular necrosis and one with chondrolysis.
Despite these complications(20%)we still
believe that this treatment method is still the
best as one case had MRI evidence of avascular
necrosis prior to surgery and chondrolysis was
seen in a case early in the review.

Closed reduction was performed in three hips
which slips were severe and unstable in order to
obtain better placement of screw. Two of three
hips (66.7%) developed avascular necrosis but
these might have present prior to treatment as
they were severe slips. More intriguing is the
third case that also had severe slip but had no
avascular necrosis on MRI scan. We are follow-
ing the patient up as she was one of the last
seen in our series. We believe that reduction has
a role in the severe slip but should be gentle.
Currently there is renewed interest in the reduc-
tion of hips with severe slips.

The major complication of avascular ne-
crosis of the femoral head occurred in five hips
(26.3%). All but one had no pre-treatment
evidence of avascular necrosis. Our rate is
higher than reported by Kennedy et al(2001)
with 14% (4 of 27 hips), Ratley et al(1998) with
15% (4 of 26 hips), Mulpruek et al(1996) with
14% (1 of 7 hips)), Carney et al (1991) with 12%
(19 of 155 hips)and Dreghorn et al (1987) report-
ed a rate of 7% (7 of 97 hips). This could be due
to the fact that our series had more severe slips

compared to theirs.
CONCLUSION

Slipped capital femoral epiphysis is generally
a rare condition in Malaysia as shown by a
total of 20 cases over 12 years. It is an adoles-
cent hip disorder with children around puberty

mainly affecting boys. Obesity is a definite
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associated factor and an underlying endocrine
disorder is seen in about 10% of cases. Cases
with unilateral slip with underlying endocrine
anomaly should have prophylactic pinning on
the contra lateral side. The stability of slip is a
good indicator on outcome especially the poten-
tial for the development of avascular necrosis.
The preferred method of fixation is a single in
sttu cannulated screw fixation and the used of

reduction should be judicious.
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Correction of Clubfoot by External Stabilization System
(Mini External Fixator)
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Abstract : Correction of rigid, resistant, recurrent and neglected club foot presents a chal-
lenging therapeutic problem in clinical practice. Various techniques have been used in the
management of these deformities, including soft tissue and bony procedures.

Recently External stabilization system (ESS) has been used, based on the principles of
controlled differential distraction of soft tissues as advocated by Prof. Ilizarov.

ESS is most suitable for small feet, where use of Ilizarov’s ring fixator is difficult to use. The
pins of ESS are put in proximal tibia, hind foot and fore foot. In this way, each part of foot and
ankle deformity may be moved separately enabling correction of each component of deformity
by differential distraction of controlled soft tissues.

The sequential adjustment of ESS frame is highly necessary. Overcorrection of deformity and
period of maintenance both in frame and plaster cast is necessary to reduce the potential of
relapse.

This study analyses usefulness, pitfall and complication of ESS technique for management of
Rigid, Resistant, Recurrent and Neglected club foot.

Our experience in treating 35 cases is of short duration of 5 years. A longer follow up would

be required to see long term results.

. cal practice. Various techniques have been used
Introduction

in the management of these complex deform-

Correction of rigid, known resistant cases ie
arthrogrypotic and severely contracted foot
such as associated with congenital contracted
band syndrome, recurrent or relapse after two
or three surgeries and neglected clubfoot pres-

ent a challenging therapeutic problem in clini-

ities including extensive surgical release with
newer incisions and boney procedures. The use
of external fixation and distraction for clubfoot
has been reported by many authors,?970h We
have used the ESS fixator for ages varying

from 1 year to 15 years.

Key words : Club feet, ESS, Diiferential, Distraction, Soft tissue taxis
Dr. Rrashant R. Agrawal : LTMG Hospital Sion, Mumbai 40022 India
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Instrumental controlled differential distrac-
tion has become an increasingly popular
method for the management of these complex
deformities. We have been using the instrumen-
tation and the method of controlled differential
fractional distraction described by Dr. B. B.
Joshi of Bombay India™.

Our Indications :

1. Relapse or recurrence after soft tissue
release operations.

2 . Resistant foot such as arthrogrypotic.

3. Old neglectedCTEV. In which full correc-
tion with soft tissue release alone may be diffi-
cult.

Principle of External Stabilization System
(ESS)

Instrumental controlled differential distrac-
tion is applied to the contracted soft tissues by
Kirschners wires anchored in the bones, for
correction of all the components of this com-
plex deformity.

Advantages of the External Stabilization
System (ESS) for correction of club feet :

1. Controlled correction of all the compo-
nents of this complex deformity is possible

2 . Lengthens the contracted soft tissues and
promotes histogenesis in the same tissue thus
preventing post surgical scarring. Space creat-
ed by distraction will accommodate the
deformed bones into normal anatomical posi-
tion.

3. No further shortening of the foot as in
revision and neglected cases where bony proce-
dure is not involved.

4. Versatile and can be used with minimal
training.

5. Modular System : Addition and subtrac-
tions easily done

6 . Patient friendly
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Material Methods

The study comprised of 35 patients involving
51 feet.

The deformity was bilateral in 16 cases and
unilateral in 19 cases.

26 patients were male and 9 were female.

The age ranged from 1 year to 15 years, 14
cases were between 1-3 years, 19 cases between
3 to 7 years and 2 older than 10 years.

Etiology : 5 feet had non idiopathic clubfoot
including 4 arthrogrypotic and 1 spinal dysra-
phism. The remaining 46 were idiopathic and
including 14 feet with previous soft tissue
release, 12 with previous manipulations and
casting and 20 previously untreated feet(i.e.
neglected).

Method : Assembly is fitted under general
anesthesia without tourniquet ; the frame is
essentially constructed on Kirschner wires fix-
ing three segments.

The tibial segment comprises of 3 proximal
tibial pins, two transverse and one axial

The calcaneal segment includes two transfix-
ing pins and an axial pin in the

The metatarsal segment incorporates one
transfixing pin and two smooth half pins. The
transfixing wire passes through the necks of
the first and the fifth metatarsals. And two half
pin through metatarsal shafts. One smooth half
pin is passed from the medial side to fix the
first, second and the third metatarsals while the
second half pin is passed from the lateral aspect
fixing the fifth and the fourth metatarsals- -

The three segments are then linked together
by a system of clamps, rods and distracters to
create the ESS clubfoot frame as shown in the
diagram.

Two metatarso-calcaneal and two tibia cal-



Fig.1. Z & L Connecting Rods

Fig.4. Metatarsal & Cal- Fig. 5.
caneal Pins

caneal distracters are applied. Two static ante-
rior tibio metatarsal rods are put to control
dorsiflexion of the foot. The rods connecting
the forefoot to the tibial segments, lying ante-
rior to the ankle joint were ‘de-tensioned’ once
every third day by loosening the clamps at the
tibial end of the rods. Distraction is to start on
second or third day at the rate of 0.8 mm per
day on medial side distracters and 0.4 mm on
the lateral side distracters in fractional doses.
After correction of the heel varus tibio-cal-
caneal distracters are shifted posteriorly for
correction of the equines and both distracted at
equal rate.

Sequential adjustment of the External frame
is necessary for manipulation and manipulative
correction of the deformities. After complete
correction of deformity(6-8 weeks)the assem-
bly is maintained in stationery phase for equiva-
lent duration. After removal of the assembly

foot is put into well molded cast for 8 to 10

Fig.3. Conmn

Construction
of Foot Frame

Fig. 2. Distractios ecting Clamps

Fig. 6. Tibial Pins  Fig.7. Tibial
& Foot frame

Final
Frame Construct

Fig. 8. Application of Fig. 9.
Distractors

weeks. After removal of plaster a CTEV shoe
and orthosis given, manual stretching is to be
continued along with encouragement for squat-
ting and walking for several months to keep the
foot supple and aligned. Night time use of
Dennis Brown splint is to be continued for some
time, till us gets active range of movement and

child is able to walk.
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Table 1. Result

Excellent 85 to 100 points
Good 70 to 84 Points
Fair & Poor <70 Points

Results

The results were assessed on the basis of the
functional rating system devised by Lehman et
al® described as “Hospital for Joint Diseases
Orthopaedic Institute functional rating system
for the clubfoot Surgery.” We had 26 excellent,
16 good and 7 fair and 2 poor results.

The average talo-calcaneal index was 48
degrees and satisfactory talo-first metatarsal
angle on antero-posterior radiographs. Aver-
age range of movement at ankle was 25
degrees. Subtalar movement of >10 degrees is
seen in around 55% of the feet, <10 degrees in
30% of the patient, remaining had stiffness and
restriction of the movement. The patients who
had undergone surgical procedures earlier had
decidedly less supple feet. And had more
subtalar stiffness.

0 to 5 degrees of valgus achieved in almost
70% of the feet examined, 20% showed neutral
alignment of the heel where as varus noted in
about 5 feet.

Poor result was in patient with spinal dysra-
phim and arthrogrypohsis in them minimal soft
tissue release with refixator was done)

The oldest patient in this series was a 15-
year-old girl with neglected clubfeet. The right
side was treated first and two years later she
underwent the procedure for the left side. She
had plantigrade feet and was able to ambulate
with minimal pain arising from a plantar callos-
ity of the prominent fifth metatarsal base---

The length and the width of the feet in bilat-
eral cases were identical on both the sides. In
unilateral cases, the affected side was invari-

ably shorter and narrower than its mate by 6%
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Table 2. Complications

Recurrence 6% of patients
Pin tract Sepsis 15% of patients
Pin Tract Osteomyelitis 8% of patients
Linear dermal necrosis 4% of patients
Under correction 4% of patients
Lateral translation of 2% of patients

Tibial Assembly

Flexion contracture of 53% of patients
the toes

Oedema of the foot 43% of patients

(0.8 to 1.2cms.). At the time of the removal of
the frame, the feet were of almost equal size,
over the next two years the no obvious differ-
ence became apparent.

In addition to the functional rating system,
we also assessed other parameters like foot
prints, tibio-calcaneal axial alignment and, calf

atrophy, foot size and single foot hop distances.
Complications

Recurrence : Has its root in primary under
correction or failure to follow the postoperative
protocol meticulously.

Three feet in three patients (6%)had to be re-
operated by the same method for recurrence of
the deformities, one of the patient with the
unilateral recurrence had only one post-opera-
tive cast after which he went back to a remote
village where no aftercare was possible and
came for follow-up after some time and reoper-
ated, latter kept in the hospital and got planti-
grade foot. Another patient with arthrogry-
phosis had recurrence in whom assembly was
removed because of tibial and calcaneal pin
loosening, he underwent re-instrumentation
successfully and had got plantigrade foot. One
patient with spinal dysraphism got recurrence
of deformity reoperated and latter muscle im-
balanced corrected by tendon transfer to main-
tain the correction.

Pin tract Sepsis : [t was a problem in initial



few cases, occurred in 69 our of 450 pins(15%).
This was more in proximal tibial pins and on
analysis was correlated to mechanical weak-
ness in assembly and latter rectified by adding
an additional half pin in sagital plane, second
most commonly infected pins were transverse
calcaneal pins. Most of the pin tract sepsis
reported responded to local pin care treatment
and some systemic antibiotics in few patients
mentioned below we need to remove or change
of pins. Two patients had infection in three pin
tracks.

Pin Tract Osteomyelitis: (8% of the
patients)in two patients one of the calcaneal
pins and in other two both tibial pins had to be
removed pre-maturely. The radiographs
showed considerable osteolysis around the pin
tracks. They healed well subsequently and left
no residue at the time of the follow up. In one
patient assembly need to be removed because of
pin loosening especially at tibial and calcaneal
site. The same patient was reoperated latter
without any pin problem.

Linear dermal necrosis : Between the medial
metatarso calcaneal assembly. Seen in 2 feet
(4%)

These were the cases with multiplanar fore-
foot deformity and had a significant element of
forefoot supination. This needed acute derota-
tion of the fore foot to enable application of the
medial foot distracter and probably was respon-
sible for the oblique band of dermal necrosis.
The solution again would be either make a
multiplanar foot assembly which would allow
gradual derotation of forefoot. We have also
tried to put bend rod instead of straight dis-
tracter for initial few days then change it to
distracter.

Under correction : Seen in 2 feet(4%). For

prevention of under correction periodic clinical
assessment and sequential adjustment of fix-
ator frame is necessary.

Lateral translation of Tibial Assembly :
Seen in one patient(2%), translation was on
lateral side, this was because of mechanical
weakness at the tibial assembly because of pin
sepsis.

Flexion contracture of the toes : Seen in 27
feet (53%)in mild to moderate form Intermit-
tent use of toe strap solved the problem to some
extent. After removal of fixator need some
manipulation at the time of casting, get fully
corrected at the time of second or third casting.

Oedema of the foot : Seen in about 22 feet
(43%) Problem can be tackled by stopping the

distraction temporarily and elevationg the limb.

Tibial Physeal separation, Ankle dislocation,
planter skin necrosis Reported through per-

sonal comimunication from colleagues.
Discussion

Surgical correction of clubfoot continues to
result in an unacceptably high proportion of
unsatisfactory results. Various authors report-
ed between 13% to 50% of operated feet requir-
Ing revision surgery.

Tension stresses applied to tissues by
mechanical devices anchored on pins driven
through bones has been shown to incite neo-
histogenesis. Ilizarov, Grill, Paley, Cantin and
others have used this method to correct club-
foot deformities in the older child using ten-
sioned wires with the ring frame. When the
Ilizarov is used to distract soft tissues, correc-
tion occurs through the elimination of
contractures and by establishing new position

of the joints that result in a plantar grade
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position®'® Soft tissue release of this type is
based on the view that cartilaginous bones can
be remodeled. Distraction methods reshape
bones by activating the circumferential physis
of the affected bones'®. Two Techniques the
constrained and and unconstrained may be used
for the correction of deformity. In one tech-
nique, one grabs the foot at both ends and then
twists it through, perhaps 12 different joints. In
the other technique, a focal hinge is placed
adjacent to the foot and the foot is rotated
around one point as for example, an ankle
equines contracture. When we try to move
whole foot, we try to use the natural hinges that
the foot has built in'®. If we use constrained
system, it dependent on single Cora, it may be
difficult to localize Cora in a multidimensional
deformity of club foot. Ilizarov is a heavy
construct and may not be suitable for small
club feet. It needs special training and expertise
and has long learning curve.

Paley'® strongly advises against the treat-
ment of foot deformities without osteotomies
beyond the age of 8 years. However, in our
series oldest patient was 15 year’s age, our aim
was to correct the deformities prior to resort-
ing to stabilization procedures. The objective
was to minimize the resection, preserve foot
size and avoid neurovascular embarrassment.
The deformities were well corrected by the
ESS. They were maintained in the corrected
position by the ESS for a period of 6 weeks,
followed by three retentive casts. At the five-
year follow up, her x-rays showed remarkable
remodeling in the shape of the metatarsals and
the tarsal bones. The realigned joints also
remained corrected. The stabilization proce-
dures have not been performed as yet. She is

able to ambulate barefoot with a greatly im-
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proved gait

Correll J.'» presented series of 40 pts treated
with Ilizarov for correction, as soft tissue cor-
rection and Ilizarov or osteotomies with Ilizar-
ov, good results in 60%, sufficient in 30% and
poor in 9%, he also mentions that this method
allows surgeon to correct the deformity in
addition to lengthening.

Morin Benoit*® described use of use of mini
external fixator only for maintenance of cor-
rection which he achieves with standard soft
tissue release. He keeps fixator for 6 to 8 weeks
in maintenance phase, checks talo-calcaneal
angle radiologically and adjust the fixator if
necessary.

The method studied by the author is capable
of dealing effectively with these complex
deformities using non-tensioned wires. Being a
semi-invasive method, it is applicable even in
the most severe deformities, there is some fear
of skin necrosis in severe deformities with
supination, and this may be prevented with
proper precautions. The need for extensive
incisions and bony procedures would be minim-
ized. The method described differs from the
Ilizarov method in a few ways. The wires are
not tensioned and rather than depending on the
crossing of the wires within the bone, stability
depends on the placement of the wires, the use
of half pins and pre-tensioning. Hinges are not
used in this method. Thus the corrective forces
are not directed along a single axis, instead, the
soft tissue envelope in conjunction with the
shape of the articulating surfaces guide the
correction we may call it soft tissue taxis and
manipulation.

Watts!® described use of small Wagner leg
lengthening apparatus to correct the sever

deformities of previously operated club feet in



which there is marked medial deviation of fore-
foot and contracture of soft tissues. Repeated
procedure on these areas for extensive soft
tissue release may be dangerous and, in sever
cases, may even be contraindicated because of
severity of deformity. He also performed the
capsulotomy of talonavicular and cal-
caneocuboid joint.

The clinical and radiological results have
been encouraging. The improvement in the
alignment is maintained and continues to
improve with time. No deleterious effects have
been noted on the immature cartilage of the
bones of the foot. The maintenance of the
power in the tendoachillis allows the patients to
develop a near normal gait. The foot and calf
remain smaller than the opposite normal foot.
The discrepancy has been minimal allowing
patient to wear the same size of footwear on
both feet.

Laud N'¥ mentions about computerized gait
analysis study conducted in his series of similar
patients and results were presented.

The few drawbacks of the procedure
identified at present are those associated with
any external fixation and include pin track
infection, loosening and under correction or
dermal necrosis, Oedema foot and clawing of
toes. With growing experience, the problems
have been minimized to an acceptable level.
Newer fixator designs that should overcome
the problems of the existing system are already
in the pre-clinical testing stage. The fixator has
been used to successfully correct similar ter-
atologic deformities. Open surgery and bony
surgery for deformity correction should remain
as a modality resorted to when all else has
failed. Tendon transfers and limited bony

fusion surgery may be necessary in an occa-

sional patient who has undergone this method
of treatment but we have not used in only in one

of our patient with spinal dysraphism.
Conclusion

Instrumental controlled differential distrac-
has become an increasingly popular
method for the management of complex club-
foot deformity. We have been using mini exter-
nal fixator and the method of controlled differ-
ential fractional distraction for correction of
club foot deformity. It is extremely useful in
treating clubfoot of various etiologies leading

to a very well balanced and supple foot.
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2HEBEFTEVEEDNE L. ROBESARERRT EEOABENHY Ky —
DOFMEEIO SN TE LD, EREVRVAICFNEZZToNLLERMFILTEL
2. N FATEERRREIESZOACERESE L, AXDO LS CHLBED LVE
BEEZITond LIRS ZLODFROETT.

INBEEARSNRLUMCRE Y NEVERRETH S5 F L, ABELERAERR
TFRHEENONIEESVICLMb LT, UNAEVRIRNEL, BESALDRL 5D
TEx3 L REHRIVNEY)ZEDROOD, BEIANZNEFELZVLO»IRS
N EFRA.

TERWLWF Y YATLEDT, b2ABBAREMENRCI =V 7 Fvr—2fTuEL
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fo. T—<I/NREBEBERE BT, ZORRE LR, IEBRGECARNEROSHIE
WKOWTEEEL E L, REFFRLICHACTINT, RILOERBHY L7,

RED NINREEARREE» S B#k 2wl P& g L, GHETLY, B2 2|
TERR#EHMTE, Murakami-Sano fellowship #B$CFIFI ST P& F L. &5
BDOX N > L5, A= VATHY ZBSHERDERL LS Bho7zFazid, Bw
RIBuceD L1, BEES TSwF L,
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5 15 ARG/ MNEB A MRS
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=
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£ D BRIL— G REEE PR SR
fF 12005 2 35 B ()
At D KIESREE (BR) 9BER —

— %R ER - £FFZ

1

NEBEEEHX 2 fl/AEEER
TEERE RGBTSR
OFZE Z - X@EEE - BEEZ
HSRMTEE IR SRl R
&F&Eh - A B - BIR(EE
FAIER - BII— - BB =
g, B /NBREEERA Y 2 fIRRER
LD TRET 5
FEGBI 1 11 &%, ZetE. FRARAE 1 2004 4 AtH X
DEFCHMBEZDFR 2  EESMESHEERE L. &
REYY, 8 H4BYkk 222 L. ¥R
R AREERESICINTE, i B BR%
ol B X RTEEBRRROBRIGICEER

R, T OFEMEREI A ZE LR WU
XD AEEBEERA RS, 8 A 18 B HEREi
B{Tol, FMHIEAE ) —HKRIZELC Tk,
BICHG7 FOKEREE L. RECTEHA
DM E - Tz TS @ JiAEHR% CEZ 2 g/H
Z1BEES L. 8BRIEFT, ZOBRORET
BHEBRE SN h o7,

FEG 2 0 7 5%, &M BB D 2002F 12 A 22 H
DL D BFIMEZDOFER YL  EESESHIR L
7o MR TIEEZZ T Chuien2ZiicES §,
2003 F 1 B 6 HYbeZa2 L. WIRBHATR @ Ak
BRIESICINITR, EE B8 REREzRo7k.
RIEX—H—D LR E2RD 7. B X RCEEE
RO BRI S BRI BEREERO. MRI
TIEB2&DERMRERY, *ORMHERILIA
#eFE RO U E L D EEEER ST B,
2 A 17 BREFEM 21T o 72, Fd S C/ —i%
WHEL TITo 7. BEWCCHO T N v HREERE
L7z, IR TEMADBWMICE /. iiERa
HEF% CEZ 300 mg/H # 1 BIEE L7z, Z@
RIFC, *OBOERTCIEIFRAEINT, KE
~—H—DLE LR o7,

. ISR L R RAEEIND 16

ET R EER - 5 — B
Ovalfh - mIUE—RB - TR

H FEBig
UEFI] hE4EDBET 13 % 9 »AE, SO
DEEAYID BRI ERBHBET2ZEB L. RF
BN L EERA R—VIEROS L — R — LI
@) L7z, 15 5% 3 » Ay, BtUFa0F MO, £

REZEEEITZEB LY N — B — iz LS,
CIERBL TS UR I 13 R ZEBELIETT-
Tz otz B 15 6 » A TRABEDTH
3,

(F22] ARE2EEIE Ogden SHEIA TK
RRVUBEAS DI HI SN Z C a4 & —tRDHER IHS
MbOZEL-EEz ol ERBAREEITIX
Ogden 73 48I11A THEHIEIC KRRINEERG A3 HRR L
TWBREBCHREHNDPERALZEBLLEHE 2
niz. KEREFFENCZE S 2 Bz« i
ZBTL0RMTH S, 15 KK (ER) 0Btz a
K RRIUBERS D FERD 72 55 JHE T L Z BRI R 0t
D TH 2727 DI TRADEREDO R LA S
THRAOAESEE UZBICE SRt b % 2
Sz,

. BREAMOREFEEMIC L > TERRBRA £ C 1

131
TBFKRFEREDS LY N E ) 7— > 3 SIREEEFAE
ORI - RAEX - B TEE
s - sk 14
IBFIR DS iR be s 2 o+ FiE
FEGI 1 - 2B 7 %, HE. 1999 F 12 A FBfEE
BT CEMMEEEEMGIT S Az, Hbt
XS NS, EHEEIBR I U RREREHE TS IE AT
AT L, KRB EMBmGHHEEEL, BEHK
wire FlE % 1T o7, KB BEZER, MEE?2
cm, KERB=EAL1/3 W CRIAMOERE, Eihc5
OTERFHIRAZED s 5
FEGI 2 © 2R 10 4%, BIE. 1993 & 8 AKRE
BEREMEITICC, BER K-wire BE % iifT L 72
FOHO I ANEVIZTY, EHFIRZ25RD, R
BHEFBIEM 21T o7z, KBEE&EM RO BREILNL
OB IR & £ CRIFRNCHIIE L 72, 10 %0
R BEHERICC, HEZ 1 5cm, KBEOB
RO 55 ADL EXEIFFRDH v
2IERE BRI T 2IEEEEEL S OKA
BWEGThHD, BinfpiiEg, AEOY NE)IIK
THHIZHEE L, TOLEREFHBIE X > CBin
REER 2 E U e B LT3

. Nuss FEMRICRIE L - HE R MIIRBERHED 1

JEF

TERZ &b Rt r et

OmA F-&BsHHE - BTFEA
HEIEE

FERC ¥ bR sa Ak
N E TIIREFI D72 v /NB O B E (1 Lim B
FRIE 1Pl % &RER L 7z, THARRF, Bzt L ¢
Nuss IE#1To e BBIESTD T otz 20, 2
FRICBFMET Y, <78 2 - N—% 1 KB
L CREFRBIERE,. 2REFMOME 1B &
DAHBIIGEMBESHEL, MR 22A 5045
PEEERRE, T 3 » A & b AE#EBEETE O MER S
Aotz itk 6 » A D X Rir B o $HE E= AL
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BISIELZW L. BRAF vy rCl, AHHERE
i, HERMBIIEEERERDL. TORERE
RITEITL, BEEOSSNIZERAI L D HIERIT
BRI E D BEMLSL S . Tk 9 »A
EE» SR CERIIE L, MR 2 ETXKRED
EELE. B0 AREN > CHEHBEIEMER
MEiFBE L, BHEEEID alignment &1L L 7z
ZENFEREHE IR, NussEEZFU Mo
B OBTHAEL 2 PHAS LR BREZRD
TEFNX e o7z,
s AR : BTEAEED
. ERMAEAEAR FAREEES |  BE MBS ORE Ak
SMERFEIL > ¥ —ZBAR
O#HEFXE - BREET -5 BFH
[x5R] 1994 £ & D over head traction D&
RO TR E U CBHHEES % £ L - #iE e R
TERZBARIRRET 4 B C, BRI 11 A ~12
F
(Fik) KFESIEERL, KEEEEOS| & T
DAREE% XP CHESRT over head traction iK%
P CZES| (E#E1.5~2Kg) L2 & H2 Bk
L, BHHERRIC X #R, BEHERECARER A&
DRIBEZMHERL, EffE% 0.5 Kg WiBET 5. 2~3
BE%, THOBENESHSEFRIC D RIS
AhEfL XP CREM* s L ChRHEF 7 X (RB)
#1»H, RB2~3» AT, MBLELZHITIE
60 BHHEREE R EEE L 12
(i ) #RESERBBL A6 X L T over
head traction DFRKEERE % TR L fHEES %
Ehe L e PIEARBESBO N, 6 KU EETR
BEIZE T & 72 2 D Severn 34813 Group 1 T
btz KeBAERBHEIZEES R I B F AT kI
BAIOFER, NMEDORBB|EZCERTH 72,
. KEREERTRYIEICH L in situ pinning %5817
L 7-SER) (REBIZBERZE) A /0 2)
KRR Z &b IREEERIE
Ok # - BBk - ZiRIABF
BINKFEERS R WEAKE K - gz
BINKFEBABICB W T TR TORRBET
~RDIEIWHL in situ pinning % 175 T v 72 B
(1986 FELLET) D 8 FEMNIZ D> T R BEZT
BECTHholtbDERLICIRE L. EMIZHEIR4
Bz 4 B, Acute type 3 5, chronic type 2 fl,
acute on chronic type 23 3 fICH > 7. ZZHFFE
BFERIT 124 TERATNOADFEIL39.3°
(25~80") TH -7z, FHRBBRMELHMIL 13.15F
(7~18 ), mIKZEEIEFFDFY JOA score I
93.1 5 THhotz. IR 4 b 3 Fhz kB RAEDFT
BB onl, £RBATOALD1HN
D> T3 pinning % 8 FCHRaA A IR LiE 78
HEV DT 2T SN, o OBRIELIERIZ
6Bl ChH-7. 30MATERTEL { AEEFEOREE
ENTWLAIEFIIEL - 253, Nl & &b IcfEE
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BT BAREM L B, & o2 2 FZABENL
BEChHBEHZSNIL,

. FRXEIBEZERZZX % R RZRT BREISES T ) 7D

b5
FEAZ L bRk
OEMFEAN - Br AHZE-HE F
UEBECHEAT L 72 TREEE 125§ 2 THRE=E
ML CORERIEEEYIDATIC OWTIRE T 5. 1E
B 5 1 8 B CIEE BUIAIRESTT 1 61 2 i, 4MiE
BT 1E 1R, ZOEHECEE D TRAEETE 3 6
S5THS. ZnSDEFIITFLTEY LEH
7z corticotomy & K-W BEE 2 X % THREEL T
DR R EEE Y0 it & To0. FirkEFE i
OI~14 i (CEH 11 5R), TRFRAEEHM 3 »A
~2ESHA(FH 12 »B), FTRREIE 1 b7
0 45~50 3 Th o7z, NESHTT 1B, SESHTT 1
BICRSENUELARA, FKRELBVLIBEET
Holz, ZHBHD IFNIIBWTH ADL DL E
DT SHHEL LTI K-W R A ERO RS &
1 BRI K-W DIRFWCCHEBLI, 20
HBYIDEH TCOEFR L EDEHERRD 2>
7o, BRI B Y LI X B corticotomy &
K-WiX2BERBERETH O EFWEL»S b
Bnl-FinkeBbhi,

. KEREBFE LAY WA 5RIT L I-ARED 11

TR RSB ASE TSR
O£ Fi&Eh - NIEEH - 5EEZ
HELIRPATEE thid & bt s ol
FRIERL - FRIL— - BB 1Z

EREF A K — v EEFRR AT R o
11 AREFICBE S 2 B RE C FIE L 2 Binigig
Bzl 3 eEZSNIEBRANRER 2K LIZE
BIERER L7z, 11 R 1 FREMEIDEEL W
T AR—VEOARBIC IR, BEERK
VAREFRORERE IR ECADL EOXEX <,
AR=VIEHOE FIC CTRBEE L. Lal,
1 =B EBRBICCERZ L, ABRNRER DT
ERDIH, BIER, V)X 380318
PHATL, HEECEAE BT, 15 % TIXHA
WHREFROH#T, HREZICE 2 Bbh 3517
REEASEI L /2720, 15 mFFIC KRB R EETH
RELRBYIOM %2 70— X K x v P THIT
Lz, il ETREIDT 4 A > b Ii3ERE L 1Z
FEbST, SHREEIAEL CBY, MEZIEF
LTWw3DOBEDHEERIS» 272, RER
ERc 2 BIMEHEE L7 —XFY vy
PHEBMEZEORIEIIREE L, BERS BN
BHTTO Lo LFIA L H 0 BEIEEENTIEE
WERARAERTHL EBbh:,



9.

11.

Nail-Patella SEIR2f & ZRMURKEUNBELS
LTI AED 10
LEEERBEERFA LYY —
Oz W - BIx % - Phgkxk
TEy B4 R - WHABREA
B JIFHRAER

Nail-Patella fEM&E£ (LU, NPS) dBEEDOF
e, MORE, NMEHOER, &80 ilac
horn # 4 FHE T HENEI N BEBTH L. &
[ %213 NPS £ ZHRWNEEEEH LIS 7
FED 1 Pl ERERL 7D THRET 5.

FEGIL 5%, BRTLERRC, AHEONOE
LB EBEOERRK, S NPS L2¥3h, £
LHEZRR LD L L THBELIHREIN 0%
HEURBUNBEOGH M E N, FREER
REBEFEEREEINBEBOR R CREL NPS
THh otz B¥RR ¢ 13 LNz Wil o 44k B
HERRFEZROL. BERR CRAREE DK
R, £LrkE mARBLMEHZIICHELT
NEBEMHRE s, BEIWCIZEAS % ilac
horn IXE® &g, MEEH D IEE ThH -7, B
F CTNPS £ DAHHE & L TRIRBEFRAES ¥
BHRESN TS HRE HAERBFRICFLT
WBIREEBCTINFETTH 5.
| R  (RE RS
INEREF 0 T 2 BRI ERRIRES T > b
O —JILF T/ EER

RELERE L 5 — AR O/NEBEY
EBEVANEYF—v g vty y —BFHE
HHATE—

/NBE TR B O M OB/ RIEFRIC B80T
&, HEMRBEOSIERE O RO R EHEROFHE
PIME MR E L, BRARNEIRENED
Yha—nVFiTE LTSN, SEZERD
FhREI O>WTZFOMEL2RE T 5. HEEORE
thisc L i bhess, EM_BEA, KRB
OBZFFRICHEST 25, LH=IEFDOBEED
W OEWEEES) & 42 2 DT Z D 4 SOFEE
75, RiEOERME, FESOEHRMEICSL
CTIEMEEIANG, RES, BEFRELS, RIEFR
A, HiE - FIERA, REEBEHOBFERIC L
LHDTHYD, Tho DY, FEORNEL X
VR #4518 L TR BIERNESORECR TS
JE B DfEEE%, %72 thumb-in palm WS L T
ZERHRMAT OMEE L BINL TITS. E-1E0RE
HERIC L T, Efaa), BisE o o iR+
swan-neck ZFicxt L T I3 REkRS, BREA, B/
BIEA DR BINL TITS. 2 EFI2HE L1
DEREMIC T N ) DUEDLRD SN TS,
ERMHEERIBIE 2 M 0BERER

RIKBI - ¥y RUtER > 5 —EEAE
O & - PAfxE
For DRRER U7 R VENER KIBAE 2 Bl DR

12

13.

B DOWTIRET 5.

FEG 1 : TEIBEE X 2w /B, BERaIAN
WO EM L Twie, ERICYBRERHD. W
il HHRLREMIEL L, AR IR 20 REE
72 TRROE MU T ORI CEL Twiz, 3
RERICTAIORE OBIEBYI Y 7 & % 5 EREEiT &
T, BEREMIZ S CHBIE& N, BE, Mg
BLILETHREETCHRTLZERLZMA, A,
FITEL TV,

fER 2 HOBER IZEFRRK, GRE & KBED
HwaY. AR IEEEEES, B 3~AthEED
BER EOFELHOVARREFEL Tz, 3
EOBANFLIREMM 2R T, 1E8»A X TCICRE
TP E TBES NS, TERAE EOW
REFBIGER L -5, feEEESTHITLTL
72 12 R¥EFICARESNEEYID T & 55 mm D
REER %217V, BEREZOHIE & THRAME % BIE
L7z, E, EBRFEREY, SHELRELL.
WL EESEREZD 14

HERNBER 4 > ¥ — R
ORAKRZERE - EEIEA - LAEE
xR =
TR 2 & L IBHER € > 5 — (PRI

EFI) 9%, BIR. 4 TEEL DA ROBEEHNC
BEHD o BERES R S, BEDIKE
RTHotz, B X B EEEL2RE, FEE
HEZRD, BEEIRKBEFOEEL2EL Cn
7o, &1 2 B ORI iE T:EFIREOYIRRAT S &
U IREE % T L 7208, SRR ITIREREL
7o BB o»ACUREENZE L, B FEET
BREIZZ L7 5 708, IR WA RETELHEITL 72
I CIREBORNAADEESA SN, BEBE
MXBEERCBHLTERRIEECERL, BE
BEFZREEENBHEEL Tz, CT TRER
WEREANBRET L, BB & IS DREETH - 72
UEED, BEBEEEDT 794 X2 FOBIEL X
UREBORE 2T L. BREIRTH S,
BRZE HEZEQ2mm) 2O TH5H00, &
MONRER ZBEI NS RIF LR o7

S HPEFBEOEERIC X 24 REEOMT M
EEOEABMESSN, BIflOZOAREETH
22 ESHEELRBBRENSLELEEZOND.

Multicore disease (Zf¥ ) EEERD 1 4|
MWRENEBILZ L ERL ¥ —#BHAE
O #AA - WTEIGER - EEERT
PRETT - NE &% - BIENRE
Multicore disease W= &L 7z BEREF I FL,
BIMAERE1To 7. EFNE 8 RO R, E£7FIX

HROER. £ Tk, mllORRREERSHD,
1RFCy—F L EBTHREIN, BlLLLE
bz 5LV ERDOARRKREER £ D FEH
THBEMND L i, EMOBE»EL, AL
SERDORBERS HiLD & 522 DB, Ifif
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14.

ST, M TIEEEESL b, AEIHIEIC
B s, E5hE - EEBREIMINC BHIE % 4
CTwi, ARE X #ER i, RAEEROAIE
RCIRIEA 1257, REA 105, BEKRTIE, BE
LEBDOERD DTS5 DT ORAER
&, ARLREFRDOBIEZHM L L - IR
it 21T -7z, fithk, SIAHTROBEOAKR b BIE
ah, BIEEHSTHEREIC -7 EEEiOR]
i3 200, B 70°T, BEk X AR Ty
FREEA 90, REAS EHEL .
BERORRIIN T 2 AERER

KRBEATHAER

OleE M -kRE {Z-TAEBA
i X - Hih—B

Bk IR B A s e O A
RBIROL B ET = BIMANI 5 L 12 ERNIC
OWTHRN L. FERBIIARES /357 -34,
BHBMEH 2 va 74—, #EITHHY A b
74 —% 1% ThS. FHRFFERIZFEY 10 K 6 »
AT, Fnze8 2oL 9HEiTLA. ke
L TR 7 v 2ABIEEEM 21TV, RIE MR

AR AEAERAT (Baker &) 217> T 5, AiDFE
R%E, SITROORMAENE 2 » & Lk EERR
B SBB L. FHIC XD @fIcLhBDkE
DRSNS, REBIERIZIT LA EDERTE
JRAELRED LTz, VIRSERER /NS WIER
T, REFRICLDFMEFHEZES 5 2 &b
TERLHLDD, BENTH L THIERITIE, %
ZHEHBCFEMER>TW0. BHEROHEE, /NE
BaficBBera2Twd I en%, sl
RTR2T 57— 20355, MNETE, KR
ELABRERERELL b B0, %5HN
BHIC BEABIAEEONADSLETH D L%
25,

EPIREIR FEf 8RB E
HEMMERR (B RSNEMERR 1 B41)

R  BIRIL—
[/NR2BE, BEOAR—YEE]
RS T RE SRR ARG R



8% | A RPE

5 21 BAMNBEIEZAREHRS

EOEs

(EIFE7 ¥ EFEBIe > 5 —)
20051 H 29 H ()
f SRRy —bouns

. KBRBEMBEAEEZICRE L IZKREET Y
FED 1
UMK BT
OZLMEEARER « h B - ERHb
HEEE - USR] - 75)11F0E
Mrh# - AAER

(E U] KEEBEEEEOEEERICKRE
FHT N O IE & FAE L 7 FESRRIEI & RER L 72 D THR
L£55

[5EF1) 8%, BIR, & 131 cm, K& 24 8 kg,
BMI 18.8 L RHHTH 5. ASWMEBRDEHIZ
7w, 3% 6 ARREDAKRE BRI Ewing
REOBESDH D, 4 5% 11 »HEFE CHFIFRL
gk, KRB SEADBEHRIEST, BHOXRMMm
SRR A 2, IREIIEREL TWwa 8Kkl »
AR EREERERL, XBICTERI 0%
HIZTRoTEH, KEBREET DA 2L k.
FOKRBREIZ 2. 1lcm OEHiBH Y, EMNICE
FEE AR, BIREEHELER & BRGHLE
L Cuwsiz. RAEFN & UAAKKREIER A REEY)
D filT % K17 L 7.

() REGNIZ T NDE L LTI JEmBIET
HO, FARE L TRk SRR & OS5 »
MR N
O EEIL TERER S AL ERIRBITL - XBREEE
TRYFED 14

1 BB TR AT 4 B S R
OFFOES - i S

KRBT R DERBHL TR 24 U2
W L TT R OHETOALERANORIT R
SCTENEETHS. 50, EMTERN» SR
BN & ) ARERICRBIT L2 &EB L 720 TR
L5535,

FEFNEHPFE 1 FA3K) DB F CHECHERE
LTz, 2004 £ 6 HHl o h & AR ~ARRERSE &
BATHHE, T DERIEIE2Z2Z2 L AREET
NDIEDZK EZ T MIBERRAT & LT/,
R L TR % £ UHITRBE & 2 o Tz lz o B~
BNAR2 kol PREmKIECREEIXI R
SR E BLIEA DI DB 2 WIREET, X £
EIxbERw. FAERERMEZWL, WAHEF
BIG L NEEEEML 2. FSIFINEIC TR ZRE
EL, XMERTICHRBEEZW- < D &SRR
TBLTWL EBEBICTARDITITIFRLCEEIN

7o HERF 2 K CREIE 21T 7. MEEED
R, BEBIEOMIZE I <L, BRI REFTHS
FORERICS L TREEMBES T M &RITL 12
111
/N — R S TRBEEE AR
OHBHHE « LFH—H
HLIm 5 S Az bWk
EEN 17 5%, Zot. 11 R SR R < AREL
BEEL, EXBEETOEDZENIZ T pin-
ning fi1T. FERICEKBEET D 25380,
pinning 1Bl ZRBAEIFiTH» &8 6 F, FRK
CEBB*ER, Y8222 EMXBERTE
BEAAMAIDTER AL %728, the angle of tilt of
tibial plateau (RT) 90° (18] 105°), the angle of
recurvatum (RG) 15° (281 4°) . TRERIZA 2.5
cm %G, MRI Ti3 ACL, PCL &  #iHH Rir R
B B iR R HARAE I L 2 BE A EnER L
TORKRBZBET S0, BEAMBIEEYID
fitT % K617
(FER] 1t 1 F 3 2 H CIRET % 11T, BB T 52
SMEAN T RT 101°, RG5". ik 2F 6 » A TK
R, XBRERTERHEHEIIRD L,

. RBRHREET+ EERMEIE IS0 L1 BB

EERAICH L AABRERRITEERA1To7121
3
i IR SR R R A R
Om+Eag - B A - KEREE
UMK SR ZHHIE
IR 39 B YhaRETAREL 40 BTHE. £
THHAE 2500 g. R3EH D &EEZ1T 1 »HER
BaCHEBIN:, BMESFEEERREDD 3K T
Wi NFAZRIFAEZ LSS TIIEE,
INFE 2 TIPS IAE D72 1 2> B ¥ 7 AREE
BZT, INFE 4~5 F F CH(E 0BT M E L AKE &
BORUI: hEAFERFILST {20 13 &K
LE%ZHIZ2. crouch posture, NEHT, REE
H D BWEIE BT, Uk R 5 T,
REBAEA{IE —5°, ERAEIEHE 1044+ ROM Hild 22
L. WihEEEHRAD 2 BERZ < appre-
hension test &gt HEIORERAZHEE TS 7%
WEEIEE. 17 REF, crouch posture 3558, KIEEHE%
HERDS LR DER. ERAOTEBFTS A
WZHAZEHE & apprehension sign b ® % 7z HAEBID
G5 RE
BIMUBIETER b 2 oS PFsthiE»S L DBV 72
BIRE ARRGUHT AT 2 JE1T L 72, it BEOD
WREIIR 2 IR HE. SEWE L ERES
TR £ TS L 72,

. BIEMROIHRRARAL I /A FRIEER

IRAERTAELY ) = 7 ORf4: H—
AR L WA
PR M NSRRI EN 13 % |, ShEn, SRR TO
GhiE, AR E B AR LS Al A HE
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L, TR, =i CcOWNfE KRl & CEIE
ENLEET, MEMERAL HITEN 3, MR
B RETLIMREBTHS. ZORUKRELE
BT OB EB IO TCETOEREMZ TREY
%

(ERI] 14 %, BF. 1:BMEF» [ sFHE <
AEEET R, TVTVENTEIEREED
&, KBEL 7z, GhosEBasEn i, 4z 1207 Toi

T &Y IEBANMESHI AN L, TR
LEBUHEEZTLEEHICEEINS. BEExw
», BELEFECHRES ENRSTR oI, F
THIIEHE 21T o 1z, FHITIE Burrows B2V, #
BT ERGCHSEMEE 2 HIET 2 & &b, fg
SHEART S R R L /-, 1R 5 2 H OB, itk
MosEBAET D HREET IZIE A L, BFRRPHZT 2 ED
FEK S 2, FMiEINETHoLLEDLE, &§
BORMBBEICIVHEENDETH LS.

. RYPUZFRETE (1 ) ZRMBEERD 17
& KE R st Et
OFEBXH - HHN— - #F 8t
SEMNE - NEER
TR KRk B R BNETF - IO B

(B8] BMRFEEREFEERERLET, 7L
SR & D B e RBRYYER BV BRI E LT
HonTwz, 56, BERFBECHREL X
Serratia Marcescence iZ & 2 S HEMEEHED 1
BIERER L 72D TIRET 5.

UEBI] 3% BIR. HAE5 »HA% L D MERY

2001
F10 ABEAFBEOZK 2217/, 2002 F 38
A 22 BELERiRO BRI E EEZZ 4
¥, BABEL CuiSREICER, AEEiad
57: 9 H 6 BHX DHERNC X 2B L.
IR L oo iR L, B X BRCRED
BEZROL-010 A1 BLSEHEN. Abeh, 5
DETRERY, EREBCEHAZRD. B
BETICE 1 hEBFOBMAEHELL. 2T0O
A% H & Serratia Marcescence SEE X, I
EHESNZ, 3EOWE, F7) K~ 2T

LRI HEE L 7.
. MEERREOMIERMTICE T 2T RESRIHE
BENERRER
RSB  ERE

Ot HEE - HEFHA] - 8% B

(BU ] BETOREERBIEC N 2
FERMTDOBAE & B DEEFNCHEA L 7= FESR
BMEBOMBICOWLWTHRET 3.

[(At5R & i) S RIZBERRE 6 5 (BIR 3
B, B3/, HEEBIZEE6H12F, ABRE
55110 ‘&, WIEIFATRGER TR 12.2 /%, TR
B 29.7 »ATH 5. FMRIBEBFOARE
WEIE, RBEEY1TV, BEOBMARETHR
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