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The management of Legg-Calve-Perthes’ Disease
In-Young Ok, M. D, Ph. D.

Department of Orthopaedic Surgery, The Catholic University of
Korea College of Medicine

The objective of management of LCPD is to preserve the sphericity of the femoral
head to reduce the risk of stiffness and degenerative arthritis. Although a wide
variety of treatment are in current for LCPD, many of them embody the same
principle, namely that in order to achieve orderly redevelopment of the femoral
head it must lie wholly contained within the acetabular cavity. Containment may be
achieved by brace or surgery. Operative containments is achieved by a femoral
varus osteotomy or by a pelvic osteotomy which positions the acetabulum to
completely cover the femoral head. The age of the patient, the stage and involve-
ment at the time of diagnosis and sex are generally accepted as factors influencing
the final outcome especially if the child is treated. The advantage of surgical
treatment of LCPD remains controversial despite several reports comparing the
results of conservative and surgical treatment. The decision to treat was based on
age at onset, the stage and involvement at the time of diagnosis. Our indication for
surgery were LCPD of Catteral II, IIl, or IV with sign of head at risk over the age
of 5. Catteral group IV under the age 5 are also indicated for surgery. The surgical
group had been treated by femoral intertrochanteric open wedge varus osteotomy
(242 patients), Salter innominate osteotomy (35 patients) femoral valgus osteotomy
(5 patients), Shelf procedure (5 patients) between 1980 and 2003. 14 patients were
treated with greater trochanter distal advancement surgery after femoral varus
osteotomy because of trochanter prominence and gluteal lurch.

There were 259 male 28 female patient. the mean age of patients 8.3 years and the
mean follow up was 10.2 years. There were no difference between the hips treated
with a femoral varus osteotomy and those treated with a Salter innominate
osteotomy. It was observed that a varus osteotomy clearly alter the natural evolu-
tion of LCPD of patient who were operated in the stage of avascular necrosis, 12%
by passed the stage of fregmantation. The duration of disease was reduced in these
patients. The duration of the stage of fregmentation was also reduced in these
patients. Intra osseous venogram showed that the venous circulation was improved
after femoral intertrochanteric open wedge varus osteotomy. Metaphyseal widening
and subsequent femoral head enlargement were also minimized in patients who
underwent a femoral varus osteotomy. A 3% incidence of leg length discrepancy
greater than 2 cm after femoral varus osteotomy. Non of them required a leg
lengthening procedure. There were no signifcant difference in the mechanical
deviation and the distal femoral aligement compared with the opposite normal side
after femoral intertrochanteric open wedge varus osteotomy. Trochanteric promi-
nence were observed in 14 patients who were in Catteral group IV. The range of hip
motion was very important factor to make spherical femoral head. The lateral
pillar classification and age at the time of surgery strongly correlated with final
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outcome. The remodelling potential was very poor and the surgery can not influence
the results in some patients who was over the age of 12 at onset. The involvement
of physis was also very important factor influencing the final outcome. The good
results were obtain in the patients who had surgery at the early stage such as
avascular stage and had less involvement of avasular necrosis of the head even over
the age of 9.
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Morphological Study of Femoral Head and Acetabulum using MRI
in Legg-Calve-Perthes Disease

Hui Taek Kim, M.D., Kyo Min Son, M.D., Chong Il Yoo, M.D.

Pediatric Orthopaedic Unit, Department of Orthopaedic Surgery, Pusan
National University Hospital, Pusan, KOREA

Purpose : Most physicians treating children with Legg-Calve-Perthes disease rely on simple
radiographs and/or arthrographs in order to diagnose and treat the disease. However, the former
do not show soft tissue and the latter is an invasive technique. We investigated the usefulness and
practicality of dynamic MRI on an outpatient-clinic basis as an alternative to the above tech-
niques ; and explored the use of MRI to study the relationship between the femoral head and the
acetabulum in various positions of the hip.

Methods : We made a total of 99 dynamic MRIs in 78 patients (6 girls, 72 boys ; average age 7.4
years ; 44 pillar B, 55 pillar C). Each dynamic MRI consisted of 5 positions (neutral, adduction,
abduction, abduction-internal rotation, abduction-internal rotation-flexion), and each position
produced 3 coronal images : anterior, middle (used for our analysis), and posterior of the hip. For
the images we analyzed, the following parameters were calculated : epiphyseal extrusion index
(EED), head coverage (HC), and medial gap ratio (MGR). Differences in parameter values
between neutral and the other positions were tested statistically. Congruence of the hip joint and
adjacent soft tissue changes were also studied.

Results : When moving from neutral to abduction, the parameters EEI and HC showed significant
improvement in pillar B and pillar C ; MGR also improved for both pillar groups, but the
improvement was only statistically significant for pillar B. When moving from neutral to
adduction, all 3 parameters indicated significant subluxation in pillar C hips, although the more
severely involved hips were actually more congruent in this position. Further subluxation is
limited by soft tissue tension on the lateral and medial sides.

Conclusions : Dynamic MRI performed on an out-patient clinical basis provides more detailed
information about the hip joint and associated soft tissue than radiographs or arthrographs ; thus
it is especially appropriate in the planning of therapy. Our study supports the traditional concept
and method of containment for cases of pillar B with abduction > 20°. For cases of pillar C which
show joint congruency on adduction, a valgus femoral osteotomy may be appropriate.
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M. &% 45 BURTORIGEGIOME T4 5Nk, SEFEL 3. BEABWHBAN S Nz BRBEBRTO
HFAERDRBEER 2 MRI #ZE T L 72,

URtR & 3R] EFNE 1994 225 2004 4F 12 A TR BSR40 & 65 L e FEREEAR R & <
HREARRB 1010 B2TH 5, HRGHEFME L ik Philips 18 Gyroscan T 5-NT 3D field echo
O ATAAE2mm BLURZ LS Excelart 1.5T 3D field echoi®x A2 4 ZIE2mm D 25
BCeRELL, BERFELELHL. EXEEEBELTATX 7ATEEL. MRI DXy R ETiX
B2 R ¥ L ~L N Tal REICEE LTz,

(#%R] MRIRZERO A 10 FEGILETIZ 16.7+13.8 A L A% 2 BRIBTITY 2 LB TETWL
72o AR R AT TREE OGS B B85 DIRET 5. AHRBR AEMA (LT NA EB89).
BEEBIARA (LAUT TNA £B89) 2EHAIT 2 2 ESAJEETH - 72o TNA 13F# 38.5+7.6°NA 13FH
68.1+16.9°CTH o7z,

(FL] HEREREARED MRI BIRICBE VT, FHRBEONEEF IR T/, L L, BEH
RAITIEE 150 ot L, e RMAR R Tl 120-125 B - FEfHANR L T b & S Tw b A5, 180 &
—38.5 E=141.5 ETHBEELOHS WK IZZED Zho Tz,
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—fi%ERE RAUTRFE S 11 A 1983 (+) 8:40~9:20 ER Bx W

2-2-01
% Jifiax .ﬂ%hié/\warlﬁﬁfHWJ@*ﬁd
& W&, mBAIK?
AR RFRF B EESREAEH AN BT (BRARD
ESrmbetits  ELRRmbe BRAEPE

(B#) BARNEREARFSEEDORNVT ARSHRABEICBO THEIRLVT AREHREL Tk

M. SEl~r T 2RMEAIE OBET 21T > e D TIRE T 5,

(MRl OAE] 19934F1 81 B», 5 1995 F 12 B 31 HORICHmfl~~L T Af|eanizE R
PRBEXRE L, AEHEOEN. £FERA. SRER. wEREEA (RRFEE. FIFREM.
BFFFEM) . Catterall 2048, Herring 948, (ﬁ%ﬁ?ﬁ RIKFAER Stulberg S TH- T2, T H
DFER % KA & LEBARET L 72,

(FER) MEIFEGNIBR 51 FI. 86 Fl. HREERE 1 G0 58 FITH > 7z, TR RIAMIC HIH]
bLIE—llIn~n 7 AfFEBME N BROFYREFRIT 6 I» A TH - 7o, FIRFFRE 2 . &£
IR FEAE 6 7. GRIFEFAE 11 Fl. #IFFEMEREA 32 f. EEE 75 Ch -7z, FIFAEM & fBlF
fEX COHMIZFE 6.2 8 (0~34» B) TH-oteo —BIDEIERDREFNILEIE D H - 72 18 g 2 I
(11%) 12387z, Stulberg 537481T & % plciEHE I 40 71 (69 B%) T. 1RV 22 A%, 2 &V 11 A%, 3 &Y 23
. 4R 12/%. 51 TH- 7,

(FE] ~ 7 AFOEEIFER TR RO FIZH 10% T, FIFKEBFN 65 B CBIASFREL T
Wiz, BEERARIE Stulberg 7748 1. 2 BUAS 33 /% (48%) TH D . FANER & L TED 572,

2-2-062
~VT A OB M 51 5 B X #R R & MR EfRORERFIIZEL
FEWT, & HE&, tH#E—, #0Ts, B TEER, AfRE
AT IUZERARFRFREEM R SR AR, S AR Fmbe?

(B8] ~v 7 ZAFFIZB WL TEH X ##(&. MRI B2 & F8EH1Lo RN, BN ORES
L OBEBEIE & OBRIZOWLTRETL 72,

(5 & 3R] 20 B 20 RO~V T ARENR E LTz, BR18HI. &R 2 FI. FAEFEMIT 4% 8» B
~11E2»B(FT%5»B). BABREIMR4E~9IFE2»B(FEYTE1»B)ThHo T, BEH
A OFHMIZ X8 X FRIEEER TO teardrop distance (LT TDD) # fvs7z, TDD OB HIZ=
TIIFRIER 12 » B CEIA1ED 3 mm RiEDER & ciZEEE. 3 mm LU E 2RI ER % IELERE IS
720 MRIB& T EBEAIMIORELE. BEiKE, REGRIZ OV TREFMNCTML 72,

(f&F] TDD OB Mz T, M RERBIIED & 1 ELATRIA LS RA & % - 72, B
BIEBEELFENPE»S 1 FLUNE L — 27 & L TREFICHEL T XER RO 72, ERTIIEE
AR 11 B 7 BIC 2 FLARIZIEA L. 2N ERERER L Bb N 2 BEKRIITFELEL ko o7z, JEX
EFCII 2B CHEEAEN 2 FLLEFFREL . REGRIZIFID 7HNICELEL T, EEBVIEEL T
VW 5 F ERIFESFE T A ER 2R 12,

(FZ) X#RG&TOFEOME AL MR E{& & tb# 3 % & TDD & BE®RE OIEE OHERE H31F 1R
HLTxH. BEREOEESEAIEEL Ty 2AlREERE W EF 2 7, BESHREOREDiE
By ATH LGRS 2EFTIE. BRESNEIOKESR, ZEEROGFEEVSEEL THEEENKI L E
£z I
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2-2-03
~)L 5 295D metaphyseal change D434 & #8:8
—MRI &84y o b7 AR B2 RWT—
JLBFFIKY, SHEE, DI, SRFERK, FRAEER?
KRN KFEKRFEFEEZRTRR BRARIE,
KIRHBEEERE L >y — BEHERPR

(B8] <7 AfREER D X ## & MRI 225, Metaphyseal change (MC) D47 & &8 %
L. Epiphyseal necrosis (EN) D& lh# L7z,

(REGIR U] HIEEH D 6 —RIEME CRBEBZ LT AKFD > B, MRI BT MC #58
Oiz8 AL SEEMRE L, BRT7 A, LR 1A, Catterall group 4 37 &, group3 » 1B TH -
Too FERERFFH) 7.1 k. FED 6 — KA E COWRIEFIY30. 14 A TH o7z, MRI 226, MC DL
B R UREHZ . X &0 5 BEBRGOHE» SHEEITT 75 £ TOMME EN.MC ZhZhiZD
WTHRELT,

(ER] RS . 3B 25 . 5 &I 15 FrD MC 2 HERRHE KT, MC OLE XA AP RDS 4 i
ERETHo T, [LEFICHH L Thic, MRIFTE? 6 WHEKSOBEIC L2 6T, REEX S
BLOLHRBAESE X VHDIZHHEL 272, BRPNIRERSHEEL THRERSICL D FTHE NS
BB I NI, MC 12 EN IHK L TESERER. BHEGORIRCEREI N, BMERG» 6B
BIERT 2 COMMITEE T ZERO L1572,

(FZL] MC B FHRARAT L DHEHBD 5BV, £/, MCIZEN O 2 RELET 2HEDL S
VW, SEIO MRIFFROBZiE%EIE > TOBED S | BEREOREIIWE OEAR OB ZEHEL Twb
AJREMETRE I NIz, T4 bH MC I3 EN O 2 XEyieZ (LT3 % < T Metaphysis OFRMMEEZELZ D
LDIWZEDELCRENTHLAIREELE V.

2-2-04
Hinge Abduction Z2 3 2~)L 5 AR T 2 N RERFY) Y ik
FERk AR
B B, BXE % WEERKL BREXA FE K JHEEnY
BRIKFHES TR BEHE

(BX)] L#ia8stE 2B 2FERENVT AHEIFERARE S, BRICHK T2 2 L0850, fF
1= Hinge Abduction # 2§ 2 EfI13. K2 OERMANEFEDIRE N S T E fohS, KIZHEIL S Wiz IBHE
FHEBELNTWLRL, Lk, ZhsDEMN L. AREBEEYTID M ZHITL TWLEH, Zns
FEF D X BFRE@EBEZIC OV THRET %,

AR RO AE] SHRAEFIL 6 16 BETHD ., HWHIZLFIBES G, R 1HFITH -, FMFE
I8 MR 6+ FI T o7z, fiTHID Catterall 77481 I RS BAEH, IV AL BHEICTH D . Z DRI
SEIHA 2 BEET. R 4B CH T FMOBT L cNRIZFEE 19.2 B, EERIEFH 35.0 EC
bHotzo TN S DEFIDOFEBBRERMNIIFIY 5.3 FTH D mKRERFD X FRRITB VT Stulberg 53
. Mose . AHI. AC f3. epiphyseal index (EI) XU, ‘BImtZai A&7 OMMEER 25101+ 5720
W IZE L LTz epiphyseal ratio( ER) #EHEI LT L 72,

[ER] REFAEROIER X FERI2B T 5 Stulberg 48T Class 1 1 %I, Class 115 B, Th
D Classlll LLEZ 2 U EMIZFRD M o7z, F72 Mose #1281 55HEITH 25155 good TH D .
AHI ¥ 82.1% £ RIFTH - 77,

(#578) AR [EIERE Y0 713 A &FESESE 4 L hinge abduction # 24 2 ~)L7 2/ L. AR
ZMAD—oThH D Z EBTREE NI,
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2-2-05
<OV T A9 D PRTFFRE— A A B s
EH A, AIUREAKER BHEER
LERBEREBEE ) NE) T —vartvry— BRHRTHREMEZEER BEH
F

(B8] SE. Bl b iz 7 ARORMABIC & 2 REEEO RS R L 720 T T Ok
HEZEMAHRET 5,

(N RB L UHE] HRIF 1983~2005 £ 4 AIRE AT EHRGEEER LT ARORPAARIC
L OREFEERT /2200 188 CTHD . BIsHI 138, ZL5FI5 R THo Tz, RIEFERITFH 6K
378 (4~107%). Catterall 5348 (AT C) 1846, 2890, 346, 4B 3BITHozo ARE
AR 1.2 ERI G B~2F 34 B) . BEIIES|, KEIIFH, A E CReffiiaieiT-o
720 RASTABERFFRIITIY 14.3F (6~227%) T. BHZF % Stulberg 4348, Mose %2 ¥ U TFHMl
L. & 512 AHI (acetabular head index). ATD (articulo trochanteric distance). LSR (lateral
subluxation ratio) % &L £ OHERE = AT L 72,

[#R] Stulberg 5748l class | #% 8 BAHf. class 11 310 . class III 23 2 EITH D | class IV,
VIidBREZahix»oiz,

[F2) C38E. C4ED 7D S b 555, Stulberg 5348 7T class 1 52 . class 11 283l &
RIFERICEST-DIF. 442 TAHI 7580, ATD 104 E. LSR1I.5UTTHolzZ k&, H
Yy — IR EREBEEFERSIHERL THED T, ROMEZTERMGENTITRI 2 LI
HELTWwWiEEZ D,
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FEVI-1 RIFRFB 1119 H(E) 9:20~10:30 Ef Ml =T—-FE |

i
W

2-2-06
B A~ B R bEER & —ARBEIC BT 2RV T AR O R
ENeBE, aaFX, FK B, HEFE, BN E, AH FE?
HE&EE?, HEBREKRS, K 133
AFERKE BREARE, BREOIERE BEARE HEOR BEREAER

(Bf#9) BARAREHARBMHERE - — MR TV T ARIEFRICED L I RENH 20 2ERT 5 2 L 2 H
mkﬁ%T«w?XFQFékOwTﬁﬁmﬁL%@fﬁiT%

(R - Hik) 1985 E4 5 2004 £ F CIZBAEA R IAMER EmORE, AT &K & —Mimbt (M
Bl L OB k) RV T AFTHIRZ LR éﬁd% £ L7z fEFIE 105 51 110 BAER (5812 89 I
94 BN, 22 16 71 16 BAAN) . 2~11 R (P 7Tm%) Th o Tc, Mask & — R CREFIE. HEHE. A
BeHif B & OB ERBENTE T LIER DR (Catterall M) % 1985~1994 £ (LA THiHA & B) &
1995~2004 (LA FEHA & B&) 12431 T L 72,

(FER) EFIFUI AR CIZATHA 19 BAEN. %18 5 &I . —AyREE CIZATA. %A b 3 EEHTH-
7o IRFEHEIIFEER DRTHATIX Tachijian 28 % 7213 KERERRBYI D M7 fER D% & — MRk ORI
BEACIIRRREEN S ERZE B & 72 1 Salter BBV fiT. KEEBEARBYIM CTH - 720 FIYABCLIRILSE
FTIIRTH 27, B, %B#A29» B, —#RECIZRTA 89 B. ®RIA61 HTH -7z REMED good &
72\ fair OMEFNIHERR T IXATHA 18 BAANch 12 BAEN. 18 4 BAENP 4 BAER. — AR CI3RTHA 43 BAE+
32 &N, %1913 BaEnh 10 BT H - 2,

[FEam) MR CIERMBDEA L. BEFENTIL LB ERENETLL 722 LI L 2IRERED
ZACTIEGHE S D e e o —FE DMEAIZIBB T E R h 5Tz,

2-2-07
éﬂk T %~V T AR O RIEERRAE —F4 RIGHE & sk AFTGHED L
hRETT, BIERES, BTHEES, FIIRY, HAEE HARE
MHRNBRIZZ EbEREE Y — BRSHF

LEITIE~V T AL, BRIICARE S ¥, T2RMAD TIZ containment #F ik & SHEREEE %
TT> T3, ZORKMEIR. FFFEORSICTHRE Uiz, #IB&IE. 1986-90 Fiz 4B 2 Z2 L. 13
b cREBEINIED. YI2REBTFY6.2F (3-11) BRRZSERERIFY 17.2F (13-26)

L2 6TRE 54 AR (81%) MSBRKEEIZEE Stulberg 1,2 B X 2D | FEEIIRIFCH - 2. SEIFL
. HERIOFERID S ANTRTFIEHE. DD, SMHnRAEEZ AL, S RER TT - RRFREN %
Et L. ABRREEBIDRAE & DB 21T 5 T2 MR I1Z. 1989~2000 4 F TIZFHN T2~V T Ak B 189
FD S B, HFAREEFEDNL. 29029 B TH o720 HLIFEER GEUT) T2, #nl4o
BHELTIHEBTH-T2, VIZHEREYS5.1F (2-11) T. lateral pillar 788 A FE 11 %, BEE
108, CETE. TH1BThH- >, FAREIPMTH7.3F (2-13), RRZEREH Y 12.4 F
(5-17) THhH - Tz, REEEAEEIL. Stulberg 71 IR, 211 Z. SR TRRTH D 4 BILIT X
ol RIERIFE 8115 Stulberg 5748 1,2 U 76% TH - Joo ABLIREREL LT 2 & | WI2HF
EIFRMELICHEb S, REDKT T 2EASR SNz, HREBEEREOHE G, 0 IER
REEOE, ERTILEVD D, BRBEL ARIITRbR e, BRCHENEL k205 %
MO THBEDOTEENLETH D,
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2-2-08
Wb o ¥ —I2 BT B RVT R DR ER R
BERAE', AUER?, miErk, —HED, AHEE?
ZEENEOEIANE )Ty 3ty — BEHE
ENT RS —ERbe BEARR, ZEAFEFH BEHER

[IZU 2] =T AKX 2 16813, IAE containment FEEOBIAAFHTH 5, LhE Tl 1975
FE LB Batchelor st #ntafirEE & Tachdjian #£ 8 (trilateral socket hip containment orthosis)
DHRIC L AR ERELZBEBZETIT> TE 1, S0, ZOEERBEIC DWW TR LT,

(RE & 773K) 1975 SELIRE, Bhtic TEBFHRIC L VIR S Nic~L T AHEBED 5 b, —KIEHLL
BrizE L 72 651 73 BAEI 2R E Lz RIEFRHIIFH 68 B Tho7z, BWHEIIEAIE L TAR
L. FRTCHNEIBHET 2 BEZFZRITEE Lz, MEETNC TR - WHEOEFE. Batchelor 8
PEAEL . BREAETRI B - A A IR S BRI HEIT L /2o Z O, WASE. Fin. RIENE
%% f& L. Tachdjian 28 TOHIT 2 BEIE LT, FHlI A3, S8FLRF Stulberg 43748 % 0T HRET L 72,

(FER) #HERfE I Stulberg 1 &Y 20 FAR. 2 &Y 40 F9&H. 37 11 FAAER. 4 AV 2 FAERC. 1 B-2 RV E|
BlE 2% TH -7z, MEMABILEL. RADNIEBIEL THEMED S > T BRI H o7z, &6
2. ABEHEARI I 13T 7 A I RIERIZRR D & e hr o T,

(FERE] LBRIC B 20T AR § 2 IEEEE Y X BFOTERRAEL S L ICHRE L, RERD
BIAABRIBENE R TH S L Bbni,

2-2-09
~OVT ARSI B ABE AT BEE DR FERAR
WmEE=, EWAEY, MY EL 2 g, FmE, R OE
VEEEWFEC b RBERY Yy — BRARY,
BB FR S © BRI >y — BRARP

(HH] oy —TiE 2000 £ 1 BE T, VT AR L CTHEERRA R B2 20 ES | BE- &
BFRMEERE LI ABRERET> TE Tz, SERIZDWEBEREIZ D W TR 21T- 12,

DB LU HE] 1986 9 A5 6 2001 £ 1 B & TABREEET o> ferv 7 ZARAR 15 61 (B 13
B, 2@ 2 61) 20 FAEIh. ¥VIZEHMEEIITH -2 SEET RV 17TRENICOW T, BEEAV X R
PROWTHRE Lz, REFHIZ 2K 11y A»0 99y B(FEW6morB). ARSMIZ 11> B»s
SE178 (FH1E10s A). BABREWEMIZ4E»S 12F958 (FH8EG6+H) THote, 7F
fid X 4257 & L. Catterall 448, lateral pillar 2048, R&KFAERED Stulberg S3H4AIZ DO WL THRETL
720 Stulberg 5348® class I, 11 # BEFEE. NI T2 AREEE LTz,

[#R] Catterall 234813 Groupl : 2 B&I. Groupll:12 &5, Group III : 2 BT, GrouplV : 1 BAHA.
lateral pillar 4374813 Group A : 1 B#i. Group B : 4 B&i. Group B/C : 4 B#i. Group C : 1 F9%0.
SHAARE © 7RI TH o 72, Stulberg 4374813 classl : 6 BEf. classll : 8 BAEH. classlll : 3REEITH Y .
RIFEEIS 82% Td - 72, classIIl @ 3 BEIZ £ Catterall 4348 Groupll T\ lateral pillar 434812 81>
T Group B/C 2 B8&n (1 BAE I TEIFIO BSEREE) Th-o1,

(EFE] AR WERICS > 7es, BRFSEENE SN T,
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2-2-10
kA~ B AR B 2 2 E % vz Containment H# ik
BfEth T, BAER, AMKER, L, FER W
EWETEEEE L Y —

(B8] BREFRBEHRBEER CIIRAARIC L 2EERE L2 HEKNMEL TT2 28 TE %, 20D
BREEIRET %,

(WR] TR 10 FLUBRIZ AR TEBREZITOIRRICE 572 14 71 18 B, B2 10 . Z)2 441,
VIR 3~9 % (Fi96.85%). A5 G, M85 F. WAl4Hl, Catterall 348 18 1 A&, 1R
3. IR 7 . IV &Y 7 %, hinge abduction O 2 712 £ NERASYIBEMT 2 2 BRI > TIT - Teo

(Hik) BRAERDO X T Stulberg M8 & AHI Ml L7z, $ /-8B E L -8R R/EL 72,

[#&R] Stulbergl : 5%, II1: 7. I 6. IVEL UV 0, Catterall I~III i3 XT Stulber-
gl. izl 720 AHI 75%LUEIE 11 . 65% L F 5% 413 5 B, 65% K3 2 BTh 5720
BRI ZES 0S¥ 8 B, SEX 7 X538 37 B, SMEssafiE (Batchelor) B FH 1 F 84 A.
HELATEEEE (Toronto) B 1 T, BREE CHEHIFEELT,

(%) ~V7 AFEIIERGEFALA S WIFEBECERNA*E T2, L BEDRIRS L AE
Hrh R DEIE DOF L Stulberglll & IV 24317 % Critical point &7 5728, EEOIEEREOHETLILER
RENWCERTH L, 2D L~ T ARFOERFEPREADER E COMMERMHTE I nED
MIZERENEEWI T ETH Db, BFETHARMBRTIIERN - HENZ Ho BN ZIIon
iz, AR EEE TRl Wz 5,

2-2-11
BBRERERL Y ¥ —ICBT 3L TF AFRDIEE & K&
EaAFER, BHEEFE, LAHE?
FEEERLY 7 — BEARE, HRERKE BEHARP?

LHEER D~V T ARIBFIZIIE AR EN A S L, BB 53 F£ £ Tl Snyder sling R FiiEE %
1To T&7:45, BEAD 54 FELUBEIZ Abduction Weight Bearing Brace (LAF A.W.B.Brace) = i\ Tf#
FHREHR T EIRICIT> T &7z, Fi0. kb FLAR IR B B ROV 2 A L. B8
EROTFH IEEPRIOEHIEIC OV THRE L TE L MR 110 FUHBABRE T E L 7 20K 41
48 FAFT AR BB R4E 10 FAED. KRERBAREYIY 3 B85, Snyder sling 14 9%, A.W.B.Brace 21
B, B34, LR 7 6. VIZHFERIZ 2 ~12 5. FHEMIL6.6 X TH 5, #2HF Catterall
34813 2 AU 16 BAAE, 3 AV 15 FEEA. 4 BY 17 BBEIC b - 7o IBHERIE IR’ X #2 C Stulberg @ class ¥
FEFEW BT 5 class 1+2 D8 3 %4 (Spherical congruity) 2 CIHliL 7z, FR | K X RFM T
RBREHEEBAEIC 1510 % Spherical congruity 13 20%. ABEERREYID 67%. Snyder sling 71%
AW .B.Brace 90%Tdh >z, fE5am - A.W.B.Brace Z{Hf L 7z 21 f#IIC B> T Spherical congruity
X 90%THD . HRAFT (FHEREEFRES) KL VRAXEEZEMUE S Nz 2 L BNREF S EEI
HUowikeEzoni,
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2-2-12
WERFT D~V T ZIFRIE R D AR A
BILME, BE %, ARRBCC
FEBETE CANIEE LYy — BB, AR IARIER

(Bf6 L USR] BRI ET DYt >y —BRLK FER 6 AL TCICLUBI 222 LIV T R
REEIL288FITH 2, > bHZHR 10 FULRAZEEL 272 112 6] 129 &I 2R E LT, T DK
BEANT, EFORNFRIZE 101 #). Z11#]. A51F1. £ 44 . Wil 17 flch 3, SEEEFE
W6k 8» A, AERERIIFY 8K 8»ATHS,

(IR RERBRFE L LT, IBA1 45 FE £ To 13 ] 14 BIEMC 13 F1C Thomas BT & 2 FfrE
EDBfTh. ThUEBD 85 ] 98 B I3 A X 7 A e » LEEIZ X 3 containment BiENITHIL T
W3, ¥ EBRBELRCEENASRAG L ED 16 5 16 BAIC. KBREAREYID iz ERE L1-F
itz & N T i,

(FA#AE] &I Stulberg 3312 ¥ U CH)E L. Catterall 8. i8HHEB X UREESR 4 £ & 0MfF
FERANTz,

(ER) REMGHREE1T - IPEGIORE . FIHADRfrEEE 13 5 14 BIEI T, Stulberg # 4 71 A%
4 F8ED. 2 A3 5 BHAEN. 3 A5 BT TH - J2, containment FEED 85 71 98 BRI T, ¥ 4 7 1 A 39 FAAN.
2 A% 31 BAEN, 3 A% 20 AN, 4 3 8 AR TH - 7o FAMIMEIT 16 5 16 BT CIX. ¥ 4 71 53 1 FER, 2 3
7RAES. 3 A3 6 FARN. 4 2BEITH 5T,

[ &) FEMBREFORET Stulberg 74 71 B XU 2 DRERIFENE 71%. FHHITIE 50%
Th-oTz.
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FEVI-2 RILTRE 11 198 (+) 10:30~11:55 Ef BTEREX - KH ®E

2-2-13
I PSSR R HIZ & 2~V T 2R DIRTERE L D B
REKE, BHAET
ESzmbetits S ERbe BRAR

(BB] N7 AR OREFIEDIBFENR 2 RET T 5,

()] 7 2FH LEBABED 5 2 containment Baai2 & h BN IR (BRA) 2HAWVT
REFEEIT R 5120 HRIFERILVT ZFROD 60 FIOERBEREZIRET 5,

(5] FRERERLV T AED 60 (BF 496, ZcF 1160 26RE Lz, REEM 413K (7
LA 3110, 8kl 29 ). FAEL SBEEBHAT 2 COMEII. RRIE1I VA THo 0, &
REHIRF DERNT 11 —28 R CTh o 2o THARITITIZSMH & & ITIARRE BIRiE O E & Tz,

(RiE] BEEEHFE DM Catterall 548 & Herring S8 & - 72, FHOFMIE Stulberg S4EIC
X o7z, Catterall 23487C Group 2 #5 1 f5l. Group 3 #8 45 ffl. Group 4 #3 12 . 434EAAIEEDS 2 5T
Ho7zo F72 Herring 537487 Group A 73 3 ffl. Group B #% 43 f5l. Group B,/C 231 5. Group C 3
130T dH > 7z, Stulberg 434#8T Class 1 #5 2 5. Class 2 #3529 f3l. Class 3 % 21 {3, Class 4 #5 7 {7,
Class5 23 1 I TdH > 7z,

(] RAERREIDZ <13 8 Ll EOE®mAAENG & Herring 43748 C Group C DREZETH35R > B
WZHBNIZ, T 6 DEFICHT % containment BERIZ L 2 AN EEEFEEICIEREANH S EBbh
1%

2-2-14
ROV T AT 3 5 v R AR R e B8 IE D i H kA
e & EHEE SN, fIEEAC, mRE, EMFH,
2 W', mmEEz
EREBRFREC CORERFL Y — BRI,
fEhd Z & &bt - BRREL > S — BEHRP

(Bf) FEx ik, RO~V T ZEFC L, B % 3048z L TBBEE HEMNICH® % contain-
ment & B ORMA EFRRRICTO ARR N EAMEEZ AV EEREZTL., AKEREEZTT-
Tw3, Sz OREEHRET 5,

(FR] 1981 25 2004 £ F T2, ZE BRI EZZ LI~V 7 ARERI 191 D S & Y2k (F
FeHAZ > LA EAHR) 2 SR REEE % fvs . — XGRS T < T D% L BRERE T 1 ER 98 i %
}‘(‘j%t Lf:o
TR H 85 B, Zr 13 A&, AHI46 &, I S2 B TH o7z, HIZRFERIZFY 6.5F (2.8~11.0F).
AR BRI T4 13.0 F (4.6~22.3F) . BABREPREIITFIY 6. 4 F(1.4~14.8F) Th-
735
F I EEEREDREE I L —RKIEFEOYE IZHM X FRIEM - R T EERELE O »ICED 5 7k
mELic, ZEEOEFPRIIFH 1.64F (0.4~2.94F) CTh-o'o,

(FHfi- 48] S El. RAERSER. Catterall 948, Lateral Pillar 948 (A. B. B/C. C). 8L U
RAGHER & L Tid Stulberg 4348% AV TEH@ L 72,

[(ER] SEHR TR (W20 5 ¥ 9+ B @) TH¥T L 7= Catterall 481, 18V 2 1. 2 & 37 {5,
3R 4061, 4 B19fBITd -7z, Lateral Pillar 534813 A BE8 7. BEES5 5. B /CEE22 . CR¥13
FlITH-oz,

AR MERZERFD Stulberg 27481 1BV 26 B, 2RV 40 5, 3RV 21 (5, 4 RV Q. 5 R 2BI T oTeo BB
WREFEEIZT b b RED 67.3% (66/98) TH - 72,
369
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2-2-15
By —I2BF5RVT ARDOEEREBAESB R RER D50 6)
B ', ARHEERR, s, MUy, AKaR, @a &0
tEETHLIREEANERIEREET Yy — BEARY,
AKRKEEFEAEZ ) =y 272 ROSZIEH 7Y =y 73

(BHI] _VT REOERSEHIF FEROINZDRANTRERL I DN HLDEIEETHL . Ly —
TOERBEHE ERBEIC DOV THRET 5,

(%R - 75ik) FEMELAIRECH > IAERNIT 41 A 41 B CH 2, 1REBRIAERIZTFY 6.9 7%, FRER
ARSI 5 FE 24 B THo Tz, Catteral 04813 group 1+2 A5 4 iE. 3517 B, 4 9320 B TH - 7z,
NEREE LHEFTERIC L 2TERMEITI ZEBBEROFHE LT3 RENKEIE Stulberg 4348
FRWTF@L 72,

(#£R] Group1+2 Tl 4 [ 4175 excellent TH -7z, Group 3 @ 17 T i3 excellent A3 14 I,
good 73 3T H - 7z, Group 4 @ 20 FITIZ excellent 2310 3. good A5 9 I, fair 231 I TdH - 7z,

(FL] ~VT7RAFEDEBRCB T, FRESHELZEC L VLY KHKBEEAEADY 7V v 7 2{2
HEEXRBIENEECH D, By —CTREREHRL TOLFEENLL ., AR X 2 RERE
PITo T &I, #DEAEIZ 41 B 40 B3 good LA LT, REFTH -T2, IHFETDOEE. HREORE
FIHERE DM % Hologic %2 QDR 4500 THfi L 7R 2 &b ¥ THE L T, ﬁﬁ%?ﬁ@ﬁxﬂﬁ%ﬂ
Nz,

2-2-16
LENZ B B RV T A DR TR
hiTHEEE, HEWE, B B
E/u%%‘i%ﬂi%

(U] YR CHEFLERRERICEL -~V T AFEOLTRA LD THRET %,

(%6 L OAE) 1975 FLABSECHREL 2~ 7 A 386 flD 5 5 15 LK : CRIBEE T X
72 146 B (BIR 13361 LIB 134 2MRE Lz, OIHGERBEMAEER » AV R0
FRITO, EEEFPRPIRAMIC R & LT, FIIREEK TRoBARZD W REMES TR,
KEFEM. MEDSENLE U BEIIEN G I HMIEEM 21T > 72. 215 OREM O FIEEH.

Catterall 5348, BmIKFAERFD Stulberg 7748, HIEFM L EWX DL THRETL 72,

(BR)] REFEMIZIFIY6.722.2 5% C. X FH1213 Catterall HE 1 EEIZ <. 2BE4 R (2.5%) .

BE TSR (47.5%). 48F T9RE (50%) Thotc, RIKTERFD Stulberg 734813 [ #£ 22 A% (14%) .
IIEET0R% (44%). 11 Ef 44 8% (28%). IV B 22 8% (14%) TV B3k h > 72, WIEFHTIZFIZEM
FrH 5 B (3%) . KERBEIFML 27 (17%) KiThh Tz,

(o) BRTHELIL~NVT AR CTERRKRTRIOZIZIEE 2 BEE - % 2 5h % Stulberg .
ILEEE 7o o FFERNIE 589 T #HIEFAMTIE 20% DIEFNAHE TH - Tz,
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2-2-17
KEFIFRFEIC BT 2 <=V 7 295 DR ERR L
BHEZ, =8 K REEZ, &Nt REscC
il L KRFERFREREZRSIER SR BREEHLE - HERIFEEE BRARY
fll LR B fRbe  BRIER

(B8] fILKFER BB Tl 7 AROREFRICARER*2Tb 7. s EkRIz L 2EE
BREZRIT-> T&, SE. HRICBTH2REEEII OV TR LD THRET %,

(N6 & U] 1967 LI Lk THEEBRIC & DR ., 4 FEL HRBBBE S hi 48 1 50 A&
EXRE Lz, HEREFHIZTFHOR 2,8 Qor» A~11K3» A) 2oz, IBFEREFIEUIZ
Snyder sling 16 #%. Pogo stick 24 i&. # & ¥ Atlanta brace 10 B T - 7z, #IZ2HRREA. Catterall
5348, lateral pillar 57488 £ Uf head-at risk-sign DEEIZOWLWTHAEL . BAKBEITRKAETRED
Stulberg FHMIZHE > THETL 72,

[#R] Catterall 234813 group 113 < A5 4 &, NI A 40 &, BL U IV 6B TH -z, RIK
FAERF X 25D Stulberg 774813 class I A9 &, T A5 15 &, TII A3 19 &, IV S 6 BB L OV A3 1 %
THD. class [, Il #EAERFHIE T 5 L, 8RB INITE T NIz,

(FZ] ABEEETOEVARTOEEFEIRL THED WL D TRA» o1, ~ALTF AAD
FRVIHAICE ® & 1 2 IR BN L CES 72 EDABREHRIC L > THIGT 2 LED H HIEFIHZ
FEL T EEZL D, RERRETIIERBE. Xy FEUCHIER?S S D BIAABEWAAIGE T H % 55,
RPIEADMFEICXT I T 2R TH ABRIEEE T2 0LENH D EFEZ 5,

2-2-18
AV T ARSI T 2 NRCEYI Y T O RIIRAR & RAE A RGN 0§ 2 05
A FImERHE, EMETAR, REFEE, LBEAE
HEBHIIRT BRHEY, BddmiEmic BEARE

(Bf9) R~ 7 AFEDOIEE L L THEE X containment & AFEHARIOEHFED 720N K EEID
MET>TWwb, L LEMRIC X 28BN REIFET 2, £ 2 THREYID TR % #4
L. FRERRENCNT 205 E L TIT> T 5 Slotted Acetabular Augmentation (LAT SAA)
DRI DWW TR L7z,

(HRRUAE] RIS THAREYID MT21T > 72 RER 18 /Ll LD~ 7 AFEEE. 37 5 38 i
Thb, FAEFRFFRITFY 25.3 /K. MTEREREERIZFY 18 £, FIERFI% Stulberg 208D Class 1.
I ORFE (25 %), Class lIl ATOARREE (13 8%) 12007z, FAEIGHEEREER. JOA score,
X #1&» & Catterall 748, Radius quotient(LAF RQ). AHI 8 & 0 CE A, BIEFKOFHMIZ X
Sharp B %&FHEIL 72,

(BER) HEREFMIIREFHTIE 8MLUTY. AR IR LEFIN S 272, RQ X REFEEDS
T 107.8% L HRIEBEEE LT AR I 22U TEBICEARD 2 WIIRFEERLEEL Tz,
AHI I3 REFEEF 75.9. NREED 65.6 CRIEHICE 2D, CE B BHFEEFHY 19. 1.1 L TF
BB 11.1, EBAEWED 572, Sharp BIIARHEOAZBALI TR DIEAIC H > 72, SAA #1757z
FEFNZ DL THET 22 72,
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2-2-19
WEEIZ BT B~V T AOEHAE
Fakp 0, SILE—ER, BHTEE, [LOFEE, SKREE' REEH
TR
ERBEERE Y Y — BEARN
N7 ITBUE AERT RS FIRRET  BREAE 2
WRAE/ N AR BIEAR 2

ANV T AIRIENE T B YBE T OB TR Lo RIE 10 FELLERZB L 72 1990 £ 5 1995 F % ¢
DOFEIHEFEEVIZ L IRV T AREBEED D B, 13 LE TREBRETE /- 186 18 % (B 154, %«
W3H) ©. BEAEIRKAERFOEML > 4 > Stulberg FBTFML 7z, BRI FICEER
BB LT, KN ERES | TRIENEHIRR DS AR, 6 mLAT Tl Scotish Rite 2B, 7L ETI
Tachdjian BIZEBEIZREAT L7z, RSP, NESITH T E LWL, FROBIENASNIZHEEITIZ. A
BEShBREES | R ETT L 720 ZEEHFIKIZ L D containment 23 CE R WIS I FREEEZR L1,
RUE L 722 EFRIC LD FMNCE - ez n . REIEC L D EERHVRFRRES BEH5
EMTETZ,

2-2-20
UBETD RV T ARFHEFED K IYIkAE
hEsEE, RErL, MEOLE JIEAR, nREl
HEHERF BEAR

(B#9) BEBEARFETIE. 1986 FELUE. Catterall III -1V L FHEI N 2~V 7 ARG EIARAEGIC
BAETD 2 BRE (AR NnEEERY, FEPRRECIZIRHOEREFTEREZ 2. V
WY —EBREYIDMEE 1 RIRE LTIT-oTE L, AFEROBMIZ. 2o DRIAKELZAE L T
HRERTERN T2 TH D,

ks L U] 1986 LUK, Uk CRBEL 72~V 7 ATRRIBCER A T CRBEBEARETH - 12
706 (EEFREREWF. Yy —BE306)) BXRE LTz, ZEEEERE- VIV Y —REORFHIGR T
BRI 4. TR 8.5 k. RIRERFERITZ 16 .1 17.9 TH > 2o AERHTIE Stulberg 434812 &
DITL, [-IIRZEREF, HI-1IV-VRBZARE LT, BEINRERIER. EITEE. GEFRIAL
EDORABRER T % B LTz,

(ERB L UFEE] Stulberg 7481 L 2pEREF (111 B) OBS3ZEEHFERET 5%, YLy —
BT3B ThoTe, HEBER I, RERL - FRECIHERFFER. SIt8M. EEESTM L
EEBDL TS, EEEHEIIC OV TR HIGEEIORES TR TH > 7ze Y LY —BETH.
FTRFERD. EESLE I I3Z 2O Lo ehy, FMRFSHIAGOSESB TR TH - 72,

(fam) EEEERE- VLY —BE L  DHIMREEFIOBBEIITR THD .~ T AREEICE L T,
RHADIGERIEPER L E 2 5,
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—p%EE F 118 19H((+) 13:40~14:15 Ef X FEZ

g-2-71
BEHTB W TR % B 2 & - 7 iRAE DRES
SHEEN, FMEAS, FACE?, & F=E, MM £, WTEE
FLREERIRY  [RFE BRARY, tURERKFEREERFTBFREFR

(i3 U z) BISEDRAELAZ PIP @& ECH 5, FORERAICIZ. EHEEHORR. HEDH. &
IEEMBORE 2 EMNIEHIN TV S, S0, YR CHRELIT-> R BISEREDRE L IBEIZOWL T
BT 21T 1D THET 5,

(R EFE] HRIT1989F 1A LD 2002 F7 BeHR2Z2 L. ERMBISEDOZKNIC TNFE %
BIkhoBEIHATHS, BARMSAE T, M. FH. SHEOEE. KKEE. BiiEF 2320
eI, WEEE. BIBEOCRKE. Firk, FMRIEL MraT s Mo BT EiEic O v TRET Lz,
(BER] B, 4B, FIZEHOFEIERIT41E 026 218K Thote, SHEESL 8 HNIZRD.
D HMOMEIC EHER 2 b OEQ % 6 Fliz3Bd Tz, BHIER 2R 21808 11543 4 7). 2 $8
M2, 31, 538 1. 8N 2B TH-, TDI LESTBOBMER 2 L bR b WIE
Bl 4Bl TH Tz WHIZSHNT AT ) v b EROCTREINEEY B K> 1o (RIEHISES RN
6 FEFNZ FATICITV . 3 Bhicxt U TREBEEA & 2B, 1 fliikiBEDH RIS Lasso %17V, 11
WREEDR. EREGROERMEZB 2 ko, 7. BY O 1P BEEER. WiEkixx s
HEIOFME B8 ko7, iR 6 i 4 fITREFRAIENENE S 1172,

(FZ] BEOHE L K L THMIREENE L. BS5IELUNORER % S BT, BEEFRFAM
TRIFRAEBEIE S NIERINS L H b,

2-2-22
MNEOFEEIFFE T AN T 2 Kapandji i%
HREER, MERE, WHRE, Bt IE
AFERKT BEAR

(B®9) NEOSEEEE T EINEE., EFEERRHET. - FEB2EEY 2 MEEE b Bin
WELEHREDBEOBR AL SIFTEF L < v, Kapandji 312 ¥ U 7- SR EE * f61T L 72/NR D5
HEBEFEIND 2 Gl REST 2,

(GEGI) fEGI1 4 RDOBR, BIER P ICRATZE L7z, DIP BEMOMEARS » . Hil X 42 T3
BHEHOK 90 BEERIERAL L B 2R D2, 2% 10 0T Kapandji IxI1c ¥ U CEEIL D 0 K iR
W CEEEEL 4 BRI X S ABERICIKET LTz,

fEF 2 TRRDLIR, R— b R—Nthiz O &L TRE L7z, PIPEEIOER H D . Bl X #f CI3EH
BHEHSOBERELNLL 12 BT 2RO 7, Bk 14 B CRBICEERE L. 4 BEORIFEE®RIEE L1,
Ml e b EREE LM Eb s R LAlEESE sz,

(#22L % L ») Kapandji I3 BB EMHEINCTII—RITH 525 /NEOIEHBREITICB VLT,
BRCHET2RBOEBER ENKZ ER D0, KRESEMLIL/INER2BET 20 E L 2 ke
Zzohtz,
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2-2-23
French Z ik % Fw CEFE L 7 NI O B HRKAR
MHELR, FEEE, ®&/I—F WEEA
RN - £ bRk BEAE

(B8] IRFHz U French BE 51T o7 12 BIORKE. 8L ORKEVIVMcs L CREE 3T
SN ) T VI X ARBEIL RS Z k.

(Hi#E] #L i French 5O AFEEZHUR L. AR LAMATT 7u —F TR B D 21TV RR -
B REEFEBEL. ¥F+=a2v—T7 9 RFRA2Va2a— VY7 NIAVY—2RAWTHEBEIET 2 5%
ToTwb, XAETAREK 1261 (B8HI. Z4fl) I LIEEETo /2, FAREYERSKS
B. TR Al Ehislid R 157, JE# 122°, carrying angle (CA) 133 200°CdH > 720 BERAIO ) €
T 2 I3 RRABRZEAR 3 LU LD 4 Fhizt U, EALE R B URR & BB Im S RAET O LE D
PEEE A B RIGMRAR TR L E M Lz,

(ER) 12 2 A CREN 2 I edDF LYy 2+ — OB MELE L LT, TR BERE
HM2F 6B, 1207 11 FICHEEBFTEHEKDOLENR & VTR ENEIIHE 9. Eih 1327, Fiy
CA176° s o7z, BHERAL S 4T RTCTHA L., RFR7 74 x> r2ME 6Nz,

(#Eam] ARAEHIZX L French BRI AIENEE L UEBTUEDE O NI LZENL DI WHETH L, F
T BYID EOEEEAL S VT ) I X D ERRICEBLE SN,

2-2-24
HITBEZEI 2 & 2 B BAl AU IR B AE R R 2 o> THAREL 72 2 6
HHER, & A& MIITS, WARR, tHElE—, [ Ee 8-, ARR—
AR AR T e EEhasEae BAENEIF (B ED

(B8] AiRERIC X 2BFERED 2 Flicd L. FEIBIAEES & AV TREBERRIC IR
BHERADEEZT oD THRET %,

CEFI1] 12, BR. FFIEMNF. 3R LHEBBITCX 7 AEEEZT . 7RI CEE
B 2R S Nz, B QAN RLsEE LB B ER b R L Iz, 12 REICFMEM T
BAWZ L1ze REDOBEBYIDE, 14 mm OREER*1T> 72, ERIREH THBIE 21T >—H19
WEBBEEEE L, MR EREREIUEL. 3FT» AORE. FERLFIRLIT> T3,
GEF 2] 7%, 7R, ZFMIEE, EFRILEFER & rTBEHIR, MO & rIshsHIR s H
BLI2DBARZ LIze RED 20 mm ORBERBRICEFOEIVM 2T > THAZER L1, 7
%9 BOBRE., Kk HRHRIIKE L 1200, BEDORIPIHPR & 866 X & coEMEAtER %
%ﬂll\&)éo

(FZ] BMEEHRER 2R L ES T3, RAREIC X 2 EERBENE 2 857 2 72 o 8IS EE
RICLDEEBERTH /2o BREEIC L 5 REMREECRELANKEL 2 & 12 LIHESITIE.
BEREBEORARERCETOBUINMELEL Lz, lEIH I BREORIREEE VL, REER
FWC L 2 BEBERARENIRES TCOERENS . BERIFCERTH 1,
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—MERE KBRBIET N AE 11 19 H(+) 14:15~14:55 Ek ¥HO KRS

2-2-25
HME X #8 & 3 RIC CT 1283 3 SCFE slip angle ? ki
TR REN, EFFIXK, SHHEE, DA, RHER, SEEEK
KR KFEFH ERe BEAR

(i) SCFE 2 81J 5 slip angle(SA) 3. W - 5L TEELKRE %2> T D posterior
tilt angle e ENAWV SN S, birbiid, 3RXITCT » 6 SA #FHAIL., Bl X ff12817 5 SA D
BERIREEL 72,

GEGI-73E] 7HI 9 (BIR 4%, R 5 &, RERFHTY 14K 208RE Lic, SA X, Hif
X ARAER T OREREF I L physis DEMRD 4 T MA% radiograph-slip angle(R-SA) t E&E L. 3
Xt CT Tlx. CT data 2 FMEEE L, fx K SA Z[EHRIZEFHEIL 3 D-slip angle (3 D-SA) & L7z, &7z,
FhEERR S AEITHIE .  [FHE dynamic-slip angle (DY-SA) & L. H&#&E L7z,

(#ER)] 3D-SA DFMEIF 49.4° . R-SA T3 34.9THH . IBH 8B T R-SA DHANE <FHE L
Tw7z, deviation index (3 D-SA & R-SA O#E#% R-SA TH L =EH4SE) OFHIT 60.3% TH-> 12,
F7:. 3D-SA £ DY-SA O TId. 6 B SBTDY-SADAN/NESFHML TH Y. deviation
index O¥IL 14.0% TH o7,

(FL] Bl X REESKTIIEREYR SA OFHELHETH 5, 3 KT CT 1E SA DFHEIZF <SR T W
LM, WBREEEFEL. P ELHEERZICTCTHMINETH B,

2-2-26
Remodeling O % £ FHNZ & 721 KB EEE T X D fE D FFE
mEEeEE, JbhEREE, RIAES, AREA
HEBAREEZTHERRE BEAR

(H#9] REBREBET XY EDWEF L remodeling D AJAEMEIZ & D pinning DEIEHITEAL T»d, 5
B X BT CIHEFE L IER% remodeling D % 4 ZHIZAE L. 28T 2 BREMKRETL 12,

(773£]) 1990 FELUGIZ Y EE TR L 1 FFRMABEETE T R DAE 40 Bl 48 B2 X R E LT, FMIARKR
BATNDAPTAICEY SS5EUTTRE Y=V 7 %45 B FCEIEFLREYY £HETL. V=
v 358, BYID 13 TH - 72, Remodeling i Jones 5 D43 EIZHEW ¥ 4 7RI PTA - & - 1K
& - BMI O EMER & FAEFE - FATRTE - MR 8RS  coMMoFHMNER 2T L7z,

(&) FEBIZ type A 30 BE. type B 12 B&. type C 6 R TH -7z, PTA 13 type A. B. C TF#523.4
FE. 26.6 . 28.7 . HFIi3148.2cm. 151.3 cm. 158.4 cm. A& I3 53.6 kg, 60.6 kg. 69.8 kg.
BMI % 23.4. 26.6. 28.7 THote, FRIEFMHIT11.8F . 11.6 F. 11.8 F. FARFESHIT 12.1F.
12.0F, 12.7 F ., i BIRREAHEE COMRNIZ 18.2- 8. 15.77 8. 19.9» B Ch o7, NTFEMER
13 remodeling 122 #3880 1z WEHMB BRI ZE LD 05 72,

[#Eam] KRBREEE T XY FED remodeling X in situ pinning 7% 0 A & 015 Sk O I RAEE 12
HETLLHFZO6ND, AIFET remodeling 12X LERHIER L D b IEMEROASHELS 2
TWwize LEX D HEHERDKE WEEFITIE remodeling N B D AT EEMNE K & D BIEEYID fiTD
AW LOLEGEEZ SN D,
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2-2-27
KERE8E 3 XDE %K 72 L7z Dysplasia epiphysealis hemimelica @ 1 {5
BEEML, INEEHER
BIRERFRFR EEEEERTEE BREARE

FEGIE 8 B I8e 398 2715 g IEHE /3. FHFEAE & L CEIIRERIFE 2 RS LT\ %, £ TRIZH S
RREZIERMS L. &% 7 HTURI RO L & %, TSR OZK I TREBIZ S L TW»ie oS, 1%
Eh o EBEONRBHIRL TE 7z, X R THEARREMANBIEIHES I B8R EERO MR %+ st
%D DEH L2M0 U CEERERRIAL 72, L L 3FFICI3ZA FTA 150° & SR AR OHET %
B, BEERE S X U255 EONKRBIE & REMTAMN % /1T L7z, LEBRRBREFTcHIT
AJRETH > 12 15, 4 BRI IR %  ERBEERSHIR L7 X RIS TAEKBEE T ) 2B 127z
®. in situ pinning ZifT L7z, IRAE. BFMER 5 £, REMHFMER 4 ERAL TB DRI TRE
BMEhTHs, DEH IZKIREET RVELZEHL EIZLHENR E Bbn s, & ORRERIZT
BACH D, KEFICOWTETOXEBPFREMZ THE L 72\,

2-2-28
27 2—iREBICEIRY 2RI L KIBFETXYAED 1 F
wA B, ROZEA, TWEENX, EAFHH, &H)I—8, 25—
BRERKY BEAR

FEFNE 7% 6 ARFICARIBEET XDEESFIEL BB FIcERL S ERBEMPHEBL GERICTK
REETNVE LS NYRIBEN. BE 125cm, hE 45 Kg EIRH 23RO . ADWFEN LR 1372
Dirdotz, METOT DAL 23°TH o, FMIIEERIEERITHL . TREEEANELE L. 27
D 2 —[BEX{Tolo MEOTRYAOEIIZ LT, THE 10~ B (FE# 10 8) T ELF
Al, T 11 B (B 1418) TAR—YEFA LT, FrCBEBEEIECHERIER K OEHEDLRD T,
8k 9+ A (WA 1E 34 B) TA2Z ) 2a—DIKEEITo o IREMDEIERTT D BRI L
25" ChH o720 IR GRE®R 3 B) WAR—YEHAT LI, 92+ H (JkFE%R 54 A) OFRIZ AR—
YHIZERBEBHEIR L0, URZZ L2 TRDAMNIFEBALLLO. BT 2L
AbBEE 5Tz, ZOROERIX 136 cm. 1KE 56 Kg LEIEThH > 720 FHFMOIE & FFICBIGRIEIT
b, THREEAEAME L. A7) 2 —BEx1Tol. HEBRANE LEGHREFCTH2, SEOD
FEFID & 5 RIEEHBTOARBEBET XD EICN T 2EBEPRBE R EERELEDRTL TH B,
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2-2-29
IRIE AR E I @B e X IS & RBREEE 3 XV iE %2 & HF L 72 2 4E
Bl DG HEEER
CARAR, BlfFEN? N X, FEFEE?, MER: £5RHE, ekt
CREEHARY, B )7y FERRE BEARE
B VT yFERKRE NERP, B )7 U FERRFE KSR

(iZzUwiz] BREENT (PD) P Ic S E X MZER & KEBBE T XD EZ S L 7 BB RAEHEIE 2
BIDIGHFRER ERET 2,

ER 1) 0B 3SRETERS L RY 6 TCPDEA, 10K X M EBTBETHZ, BEEER
BRI L 7o SRS IT E 5 2, 103 9% HCFTA 45 152 B, 72 153 B, Mo ABRETE T~ iE
HbHIR, 115 1 B, A7 — 702 X 2TARREEMAEE X UCRE OIS iHR 66 & KBRS
A9 XD EIZIE in situ pinning fi{T, ik 9» B CTRZ LAITRIgEE D . FTA /& 170 . /£ 168
FEIZeRE, BRAEHNCATR 1 FE 75 B FTA M) 190 F & L0@BIEN THRET, 15 7» B OBRAE. AKX
BehbFET 28 FTAR 182 E., K183 E L OPHREL .. FREFICEREIZ LV,

UERI 2] e 2R TETE2D2D PDHA, 105 4» A. X MITHIZ, REEEY 3 EIETHI-
T EFOHET: < 2R 2 —Bhk, 11 5% 9» B . BIEET L HITRE CH Kb, RER 13cm. FTA
H160 . £ 156 BT, MEOBELZAREET XDIELRD. 12/ 2» B TER 1 & RO FME
1To 2 9» AFTA R 178 B, A 186 E L e D {RET, 14 7% 9» B OB, IKEIBED 7 74 x> b I
Fahtwsdy, BEONREVERT L EAREDTH 2,

(F o] BHEEEXEEICHS N X HERIC T 2 BinidlHfT 3G s HETh -7, £72 X
MIZET TR ARRE N BN 2B LETH 5,
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—iEE RFEEQ) 11 A19 B (4) 14:55~15:30 ER BR{FE BB

2-2-30
Achterman-Kalamchi 737380 type 11 BFEFIXRIEICX 4 2 G
KeElE—, WMIFFA, BBLE THE4S
HERFARFR EIEEENEIE

(FUI] A VYo 7ENERL CELRECSVLTH, BFEFIRBRCHEOREXREBLXET S
A-K 38D typell I3IEHRICHIET 5, W2 BABOBEEFIRBEIZN L T, A V¥ o 7k zHwizi
BriToTBY ., BEFMORBLTIRET %,

(HRKRVUAE] B CFMIEL 72 5F 6 kT, BRIF. KR 2HITH -7, HEDORAIIEK
EOFMELTBY ., THELIE LT IRATRICHBREOULR. 7 ¥ v ARDER & £ OWEHE
Oz .z, BOERBEMHITI, SO THE 2. 5 1 BMBRICAECLER R EHE LM
I 5, COMMIBHERIOFME2REIHELHS, REIZEIHE LT, RRETHIRICEFBIE
RUTEROFRIEZEZ £V 7o A TOMFEEIT>Tw5, RES 1 HOFMET FIH 2 fiT,
FE2MWMN 1. HEIM2HITHL, £fIFRER. BEFIRIE. BEONFAER 2R 72h3,
BER & ERDEFITIERIC & DE L 7z, TRROBRIMAUDBETHEBIEIZEL & FiE & R L 76T 21T
IDEREEEBI L L k20T, BHEHOBERFLLELLTHICE ZEMNERT, WA
AR R E TED 7 V- LDIERKRD 5N B,

(2] AKOEDtype Il LWL R EDBEEIIHRL THVIERATIZIRL S, LrLKE»SE
ME CEFZBEBRDOFHMBLETHY . RXOFMTEME T 2EWBELHEECBTL L5112 T
L5ENLETHD,

2-2-31
FSHEMHEE S RE D 2 7 D /INEEER
RKEAH, EBESR, & 75, FHEIENL LER, i & =RWESB
JtiERFE N R B4R

[iZU®iz] BHemMiEsRE (cloacal exstrophy AT CE) 1 FHEER. B DERAIIEDHR CDORFH
TE2ThHb, BBREEHRO I OBBHFMAELPRESN TS, 2EFIEREBRLI-OTRET %, fiE
1 2020 g FEYIF. 4 cm BB EERI 2520 . 1% 4 B CTHEIN. REFK & RFRCBVE ESFAE % /1T
Lizo BRIBEIA T, FABEFLCATHE 2@ UBEEELZEO LIERES 2B Lz, itk XP LERH
RO, FABEILLER & 2oz, itk | £ CEEBIIIRRD Tk, fER 2 2530 g W E VIR, HHEHE
. AL DT DRFEHE LAEIIERIRL 8 BTRE. REEH LRI ESRERBHBITL 2.
XP F 9cm BB SRR 72, BEIIATH CLBYIE MM U BB T 2B HE, 55BN 2 H
WZBYID U1c, BEFLIC T — 72 0 2 BEVERSEFIZ 4 om b2 7- 0 EIFBERE LG LRRICEY)
D LEVEREAEZXE 2L 2 5cm £ CHBAIEGETH > 72,

(FZ]) 1PIHRIAERERTT —70ACWERESHHET 2 2 EATRETH - 72,2 FIB 3BT A2 & fE
DEYIY LEIBHEEE T — 7 THEE L FMEBIR L 72, AN RFHREE CE 2 WERE 1 g T
BHD S DHEADTATEE 2 BB BN 58 DB TSR EE 3 1856912 BI2HE E HSAS A58
1D TH 5, CE ZBREBMTCFMEEZIEITL VM, &2 DIEFCTHRENR 5 -0, fiiaiDEt
BWNERETDH 5,
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2-2-32
BRI IC I W 2 T 2 B AN § 2 fISHE R & TOHRBED
— Tk
MEER, Uk, rERR, R B
BRI AT BB ERE L v — BEAR

(BUl®IZ) BEROBERERDPLTHET 2EXERTCHL, LerL, /NECEMBEIHEIERS
LERD BEE. BifEEG. BRIFOBED-H>— N REEOH L X » 6, BEXERPLE X
BR2EBMATTHI2 2B W EbDr v, BINEEROFER L. BEEORFELUKBIENST]
e mD B AL WY, B2 CRE 2T 54813, RO ESH ZHEELTL %5,
SEK 2 ZEEE RS2 2 BINEERICBRFORE L BEE) > 7 OEERETR OB LD, B
W EE 2 ITORIFLFER 2B 2HERER LT, TOITROKRA > b E2hLIZIRET %,
[t%R) fEBI 1 : 7%, B, 7 Blount f%. Langenskiold ® V #8, FTA 1375 : 180°. 7 : 210°, Bl
R&EF3.5emo EM2: 11 5%, BIR. £ I DIEMML 2/ CEBLE-EREOE X W&, FTA
A 1710, A 148

(FZ] BREHLEORINEERTCOBEEDFRF IR, RS L2 - KBE» 5 KEE COREE
PRENEZEDZ2DIEFTH %, MIXBERICEKRTE L BREEmO Y > 7 2k CcRE O I EhE iR
HAREE oD | BIEEREOHEIFICERTTH %,

2-2-33
Fr BT BZAEKAE (2 4 5 R ERZEI SN U Tl 2 a7 L 72 1 51
ESEMNE, SN0, MUEE, WEER, H b
R KRk BEARY, BtFRbk BEARE

(iFU 1] TR AIPEAAE TS 22 RBASHFECEHER = b 2 VLS 25 IZ aber-
rant muscle £ BEb N 2 HAMNELE L BHBEF I LFMEHITL 2 1 HIERERL 7D THRE T
b,

(ER] 3. LR ATREI DG TRIEKEZRD om0 URIZL x5, 5% 1 B e 2 BEREIEEEAL
BiE - - S0 ERZ HZERIZPARL Tz, BBA - BEHORA 2 ) —=> 7 %175 S H»
BEREIFIFRD D o7, Bt X B CIIEREFOBIBOEELA 27 . MRI T34 T AMICHiR
HEDREAD 2o NRTEBMEL THRVEROMKATUC X2 DI L TERITE LA 26 B
FMTHIT. EEB2ARDHIRHED IR % 38 UL A BEAH D FH I aberrant muscle & b 2 A MTE
L Tz, BBE LB ERAER - B Rk RS - FaRb(s - 55 5 WEAMRAD « B RE5 2 8850k, aberrant
muscle 32 YIkrE. F 1A E 2 Bt EEIEFLETER LIERIGR TREBEIE L. D> K-wire TH 1
Bt & 2 BERI = EE LTz, Tk 438 T K-wire 2k SATEAITHIA L 72, fH L7z aberrant muscle
BLUEE BN 35 EOREBRRIESE oMM CEBEITR b R h 570, <EBESTRO
FHIREARRE DO 13 eV 72 < . %72 TR aberrant muscle 2328 72 8R& 13F < DI LB 72 R
Digholz, BE. EOMRILRVUEBSNAFEEBICEEEREL TOLRLBSELIEBRFOBE
PETEBRbhd,
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—ARERE REFER(2) 11 A 19 A(+) 15:30~16:00 Ek E& fx

2-2-34
LY >~ MAETE < 295D 4 B
ARE—E, hEMR, THE4L, WMORRX, FHKEE, FIFH
KRR FREL > 5 =,
RRRFRZBEZ AT RRSEFAARE  BESARE,
ECRbtEERRER > — BEARP, BEBRFEFE ERHIEY

Y Y MAEH L 2RO TREOERICHT 2 8IS EERIC L ABIEEVID M x2{To 7z 4 Fleshs 3 %,

(F5R] 1994 FEH 6 2004 ETOEY) Y MEEL 277D 4 1l (5 KERE. 5BE) 2XRE L, 341
et 1 BB, FATRFERIE. 12-22 5. BRI, 0.5-9.0 £ CTH > 7=, XLH »3 3 ffl. Fanconi
FEIREEIZ £ 2 2 RMED S DA 1 FITH 572, Orthofix 3 kL. Ilizarov 7 B ¢fEM L. Orthofix %
L7z 160 (2 B 3. BIEEF b & o —HIBIE 21T o 7245, llizarov @ 3 FlIIATRIBIE LT, i
BIDMBEH V7 LB 4.1-4.7meq/L. Y ABIF1.7-2.7mg/dL TH -7z,

(ER)] AIEEREEHMIE. 71-199 H T, 2F8la 257, MEioMEs vy v A, ) fEk
IEEMRIE. AAREE RO ol MIATDO mLDFA 13 65-103 . mMPTA 13 76-90 BE. MAD IZ-
48~66 mm TH o 7z d DH. BIKEERF O mLDFA 13 87-109 BE. mMPTA 13 82-92 B, MAD 3-
2~13 mm & REFE TRERENE SNz, SFEIR. ECRIARBEN 2 (1 KEE. 1 BE). &
EBROETREN K. 1PICERB7 VALY —ashnl,

(FLR) REOER: X TARREANDANBEEBROHECIZIERTHD . MBREMH»S ) \WITZ 2
Hid, EMEEOBAOSETHYEFITH L, —AE VHIARBRSEAEBTEVEDREL HD ., 1E
BET2080nH5 EBbNl,

(% ®) BINBEIERZHERAL L TROEMBIEX. BRFERTHL LEbNT,

2-2-35
Cornelia de Lange fSE{&REIC B 1) 2 MU IS RER &
BAEE, BIUE—RE, BT, LrfEE mBl i
ERBEEREY Y — BN

Cornelia de Lange fEfEEE (LLF CALS) BWEEOMREECREHER & & ICHBEEOmEL2BD &
LRI A E T 2 A RMEER TH S, ZERGUEEL2HE L. FiECHOMRE - FREREF LD
B, L Lad6IRTE CALS ORBERBABECHEMAEERE L ENFRT, BREARICIHE
PMThNEEEImMO TROENT WS, SE. EOBREOEETUROEE - FEEBEENR SN 20
M. ED LS BBENFEN DG EEASH»IZT LET. BEDRDE (CALS Japan) O
BH/TT 7 — VRAEETVL. BER 85 FIth 40 B (B 22 Bl 2ot 18 . FHFER 5.1k 0k d»
B~1580» B) CEENESNIDTHRET 5, SEIOKRN TIRVUR DR - BRERE O THF
BOFERE (B% 80 Frh 59 F). HNEHEMHITGE (62 Kb 44 i) »ESFEICAS . FEH 1K
L TELE L 72 WIE B R M AT M R-90° R i D= E DO B ifE 2 & 1 I ER R £ DIVEBIZ LI ICH
Teotz, ERRBOFRERE (78 Brh 36 B). KREEEHITE 62 Bh 8K vA 5Nz, CALS D
CETERSWE SN T B IZoN., VRO - PERE N T 2EEOBRLEE - TED . HE
e LT HBEYI LG ERETTNE EFZ 5,
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2-2-36
Marfan fERRE ST 2 FHRIHAEF| DOV
fhHERE!, BE %, kO 52 PLOEXR? =i B BERE
BNFARR?, e fE—AR?
A ILRAEE BEARY, GBEERKEEREE LYY — BEARR

Marfan EERFFRESEBMORE 2RA L 2 ECHERETH 2, FTEER L LT, BEEER. RE
R LIMERERZ EMET 505, BEARENCIIBIE MRS BA. BIZE. ARKE. R
BN b, SRIKL IR, By —TFirETv», %87z Marfan EEEEO 4 EH
WOWLTHREL ., BRI 2 FAEHE L T ORBRIC OV THEEL 2, EMOFMERLZ 13X
DEDTHB, ER L. 15K MAERMERBERE I L RFIINEEZTI . BRAZEDRL
72, BIRFEEIIRAM TRE L. 15 &g, AREMEEM 2MmITL 2. EM 2. 17mE 4mE. N
2wt UFMr 2 fiiT L 720 17 mkBE. HIAE N LSS 11 atEn & 55 4 BRME & TR /3 BIE T % ST L
720 FEBI 3. 117&EK 6+ AR, MEINRE X LFEM 2 1T L 72, 11 /&, BEMEEETREAC L
FMrefTotco ZDHRBEB7 + v —PCEARBOBRENR SN, 12 &K, BFEMEHBITL . EH
4. 33 MAGERMERBEEHRFAICH L. ) — A Ea— S AMERLIEEL BEIRFETE T,
9 R, IR, AIEE XS L. 55 8 Mt © 58 4 Mkt OEIEM 2 ME1T L7z BL L 4 FEFNC D\ TREA
PR HRET %,

2-2-37
K5 JEI ARAE (2 35 1) 2 R B
EHEBT, RIS FEOMS, KE &, W EF!
FHRLIGEEE 2 0= —rhRIFlE BRAR, ALEBRY BRAR

[Bf9) Achondroplasia(ACH) 2 31 2 BEBERADREG 13V v, LIFLITBREX NS, 2T
ThD X #FFHHI % U, A & B DR 2 /RET L 7,

OrfgR & 3] 20 1 40 B> ACH i (10.5—237&%) 2NRE L, THRO XHBRICTFTA, Q
angle, Femoral sulcus angle #&fIL. 2> b o—n & LT 31 150 BAET & & b ICHETFEANHRET L
T

(FER) BAMBEERA S H 7 B EHEZ S . Femoral sulcus angle LT ACH#+ a2 b
O—LVETREELREND > H ACH OBFARE L JERAMCIIBEEE R L1 o572 FTA, Q angle I
BAL TREDEHICBVLTHEEERZ 1 o7,

(%) ACH B 2BEBRARTET 74 2> s RECEFRE . BERRESHOBEA L
[FRO—>2 EFEZ 6N 5,
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RRY— BREET 11 B 18 H(£) 15:00~15:25 B BHF K=

P-1-01
E A&l 2 REESRZ 22 LA IcB I 2 ERiBHRZ Y 2 2
7708 — %&é@@d
BT, i 1B, EEAY, TEAN, REET
FIATEEA lirh%m WEERL >y — BN,
BREEARI2 ) = v o2

LizUsiz) ErrlEeisk (H16 4 URBIIEEEY Y Y —) 222 LA R TCEBBEERBIREL
TAREZVATI 7 707 —iZ D0 TRET LT,

(HR) FR1LE 4 AH» S 6 FEMICZZ2O 1110 £C, 8 836, B 274, ¥k Al 1~65 AT
Hotze BNZLIZ 1057 % UNERFSTT. B 94, REEFTS0. 15 36). BEEZZ 534 TH 7,
4y B X8R (—58 2~ B ECHO) I & 2 QMR 1T, IEF 651 . FI1 2 359 4. BiEd 100 o
(A E] BIKZHRNC YR 7 727 9 —DBMERLR EXHEBL T2,

(FR] REEDZY) v 7 3IEE 0.5%. 72 0.6%. BiF19.4%. BEHEHIFRIZ 56%. 66%. 90%.
BEISFERFRIL 47%. 45%. 72%- Allis #f% 2.6%. 2.5%. 25.6%0 /NEB DL R1Z 67%. 88%. 90%.
PREEFE NI 61%. 63%. 72%. FIEED 013 33%. 44%. 43%. BB ML 4.4%. 5.5%. 6.6%.
1ERE 37 W ki H 2 W IR TE 2500 g ksl 16%. 15%. 20%CTH 572,

() 27V, AllisEB LU 27 ) v 7 BFIRBEIE VD, FEEIG» 7. —H. M
HFHIROBRE IEOHSFFRE R E,» 57, INEBDOKELE T, BRAUSH. EREE 3TW RisH4E
RER 2500 R IZIER . AT2. REAO 3 BB TEEL»-o T2,

m

P-1-02
e T D Fe KV IR BER FI D 0kt D 6 e R
HEEM', AmM &, s, —FEax
mEmIAbe BEARY, SFERKE BEARE

(B8] Lk To AR ORIDERIZ O WL TR £21T- 72,

[(NRBLUHE] FRIEL4A 4 BHL6TFR 16 ES5 H 25 B F COMICYREFZ L - AR ER
AR FI 8 62 71 64 BEER (MG 2 1) 23X & L7z, HIBIZEF 45 5 BIER. & F 58 1] 59 BAET T,
VIR DI ERmIT 65 B 1y B~2F) 12>t

(fER] bz o Rb AEINFIH &, HBEZRHIHRIZ )V — X > Ea—4 0 (LUF Rb) 12 & - THEHE
B2 TERN 64 IR AT TH Y., FDOIBL RO I DERIELZBIELIZ6EEA CHo
(76.6%) 5% 0 @ 11 BAEMZ I3 FETFEREM (LT MR) Z2HfT L7 EFBE 2T 11 MO > 5 1
B3 ¥ 7 AN D 728 BRMANZ BAGM (LAT OR) 2 HEfT L7z, EMAE { . Rb DR EL S5
7 AER 16 51 17 BEM . 2Bl LESIREFRE 21T\, 2D 5 5 5§l 6 BAENIIBRMAREMN * &
L7z Rb g30f1 36 FAEID T Rb & #ARIZ 6.3 8 TH D . Lk TD Rb FREINEID Rb 225 #AR 13
¥ 2. 7B GERE 28, 14 4:8) b coOESHMITFY 4.38 3~68) Th-o7

[F L) YkzD Rb IEHEAEFIOBERINEIL 76 6% TH -1, VIRIZERICIEARETFREI N, 5]
XfEx Rb #%EE L7 18I Tonnis D448 L Grade 4 D~V T ZAREEEIL 2RO 1205, @BFE D FH ik
TRb 2EE L., BECKINLERR I, BEEZNLT AFERLIERD THzLn,
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P-1-03
A peR s 8 T D R BE B B RE D CT MM TR O 1REt
BRI, BMEEE, =AM, #5EN° =EHER
BILREEINEY 77—y 3 Uk DNEERAR, GlIRRFEE,
BIRKRFE BRSRE

(B8] RtERRE (CP) o HEGETRD & LR O e Z R 2 il 2 By CcRRABEED CT 15k
HEfEERET L7z,

(X% - Hik) BB CT 2B L2 CP19FIBBENREL (EHIARK) . VT AFETCT ¥
720 MRI 288 L7222 6 (FH6.65%) @ [ 22 BrxEiEs Lz, CT-MRItGOEEHAT
RERT OREMIET . REAR (GM) . R2 LA (S) . KRR (TFL) . WER (P) 0EMEY 7Y ¥ 1 ¥ —
lenaraf 200.xls IZ X DEHAIL . EHMERBRLEABBREME L DOLEERD . RS LT,

[#R] GM. S. TFL OWmfE I3 FEb L AL 7225, KEKIE/P @R CILES & OEILE» >
720 CP Ed GM, S, TFL/P HE#& L1345 0.382 (MHBEE0.572). 0.043 (0.038). 0.049 (0.057) T
. GM IXBEEL W EE /NS, S, TFL TREEZEII R > 72, CP #1780 GM/P mH X
19 0.42 TIHHITEED 0.36 ITHENEEICKRE o745, S, TFL TREBEZ R 2o 72,

(F5am) HBAEE T d 2 KB OMIEMEL CP T/ & <. FRCIESITHITE L v 2 & Iid Pk fRE
PRI BB LA DD LB b, KM, BRI, KEEHBERD O %MEEH CEHE L VLD
BHEEMEET A LLBFERICES-DEEBDNS, JDI LHhSTBEOEAENZR (LEIEE.
HEXERE) DSRIB XN B,

P-1-04
@%@%?L%/\% Fa & 7o8F A4 k%7 Salter ‘B85 Yy O 5 1
JlAE
WMORRA, KRE—=, BEKREFE
RIERFIRFE BEHAE

(EM)] BEENTOKREBE LER L2010, BEn-BElftezE T 2EEL AN, Fux
VTR A N R Salter BRE YT OEIEIC DL THE T %,

UERI & Hik)] KBRAZFEZHERFEEE AR CAREBRBEIRA D 2 W id % 0@
LT EBEAMENA Foxo 7889 4 » &Rz Salter BB Y 2 Me1T L7z 4§14 BEEI O
HARHE R ARAT L7z, EFIT2FIZCIR. FMRFEIER 4. 8. M7+ o—7 v 7HMII ¥ 135 B
THoleo NA RO F T A MIEEBE 2D 5% S FLED A4 R—> R 2HEM L, RETE
Bid. ~"A FoFo 784 b OBEBARIA, iR o acetabular angle (A ). center-edge angle
(CEf) &Lz,

(FiiE) BEL 7oA FoFo 7894 F 3 2B CHEBR S BRE 2RO, FHEEARTILME
3.65BThHotr, MBTOFAAIZIOEGOENLS S5 E), MERK 740 -7 v 7EOFHAA
265 QIENS3ME). FYCEAI165F (14E»S 18F) Tholn

(Fam)] EESFENA FOoF o785 4 F BRWT: Salter BBRBYIMICB LT NA Foxy 79
g4 FDOWEIEL % . RIFRBREAPHERTER, SBRINANOFL 788 4 DRI EFBDY
EF) IOV TRBAMICEBEREPLETH 5,
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RRAZ— TFE 1118 H(£) 15:25~15:55 ER Il =

P-1-05
BLARRICHMT 2 BHltG U 7 AERI DS
INEFFS
B2HTIELRELY Y — BREAR

(12 Uiz) FEL EORBHER L EETEHOEHIICIE. MFRICHITEREBT 2ERFPH 2,
SRIOFEFZDOHWIE, T OFEREIZ DWW TEARY « X RENLRE 2N, STERODEEST 21
ES5RERPHALMIZITEIEICH S,

(HREFHE] Gr oy —0F2Flb, FERCHTERBLI 66 (B3fl. Z26) i22»T,
2EF» SA. BEIRERL LI OWTHAE L, /-, IFHEFEEA. HIEEEA. EHATEA,
FEALA %5 L 7,

(FER] TRk, 2 7 5 P—AEMREE (il S EMRE) T, INEXKIE. LAMREREL2SHLI-S
v EREE. JKEERE. REAKRBREENS LBITH -, £PIChEE~SEORKHER 2RO, BE
DOEFFREZE LT KBERED 1 FILIAIZIZBE S R 2 &0 L 2 ERNIZE L 572, 6 FIlDFHih#E
Fid9m 5 B CKBEREGID 6 & 4+ A~BRRIBERD 145 7 H) T, 60l bEBRRRA»S
BEE R PR R EEFR CERN IR 2 21 Tote, RBURICERZAREZEL T
TR KRIB L 57 VEREEEFI T, IWHARCHEEADWUELED 6 NIz, iz, BRIVEZ shTw
72 3ICi. RARICIEMERTE A, BAIAOBARERLIRED 5z,

(B L) SEAIOEFTIE., BHEERICINZ T, HEERIET - EEME - EFEoEEAEES
WZEBERBNT U ZADEIL, FEREEL THL I EADBMLENGSEZRBS B BREEZ SN,

P-1-06
R B e B RRAE A 7 S IR AN - TSI ICx S 2 1 iR 50
EAEE, ANEL, BHFERS, SAEY:, kAN, BEHTL: EEA
P RZEZEN B BRSE,
EERIOUESCHEBELY Y — BRSIEE, RERI bRk BEHARP

(RU®iz) A EIREFEHE (Dysplasia Epiphysealis Hemimelica = DEH) 12 2 MlEARZE - 4
LN UFMMFE 21T > 72 1 FER 2 EER L2 T RE T 2,

EFN) 17 8%, 2t 1% 3 ARG REHER ICKRD X iiE 222, DEH 02k 2 %) 1z, I
IMERE  ABNKET TN L 6 I AREEBinia 7. 8 /i 1 A Al KRB EALE Tnar il
1EAT & B D A TRRMR B ERAMT . 11 AR ICERBREEAL, B EU AL B i AREASEAT & fEAT S 41, 13 AkhF
WIEHIRZ Sem IR S N 1T R BE3EGFE L ALERF EHEZD o AR ZFHIIRE R
HCHITLUABRRBSHE L, B X B TIATREERMEmIEE L CEEVPIEARL 2MBEILER
25°CERE L T\ /e, 7 Z CHERRBAEIOBIEEYID AT (8 2.5 cm DOFEHE. 20°4H R & 30°HT A 5 & BLRE
D) BT, RENCAEBRRIZEA LS L ERIZREL T 5,

(B8 L U#ERE] DEH IR ERLHEEZECHAER 2 EL LNE T WIEHEL O Do E
EREL D, NMEFIISEEAL S0 R UHEMESCERBIELThiL, &E&NIC EBEETER D2
WD RERNREEWEGF LV EBEBIEREM 2T RFRERMNE SN, DEH OBEIZE W
TISEED & DGR R IBENANAI R EEZ 5N,
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P-1-07
& A PRI BRI 2 A4 U 7- BT iR E 22 o 1 6l
INEESCEA,  ILFIEZE
RER+F £ ILmmRbE

(ER) s 72 s S o WEIBIETE 2 £ Uz B gieg 2 (LUF OCD) @ 1 =8 L. £0
BRI DOWTERL T2,

(FEGI) 15 B Fo PRI FELRIO Ry y NBTHEEN LTz, TR 15 F 8 BB RNMER A
RS IR L 7oo SRR TIBET 2 b /A7 v MEETIT Tate, RT3 A BRI, BFEMCKE
BWEIDEREDH Do Apprehension sign 72 L, HITRFEAITERAERDH D, X B TIXMELR CRES
® alignment BE 372025 23, AER CRABEAFE T H > 1z, BEEEMABIRIEE IS ETZGR % .
MRI ciz@E&E T HEES. T2 SESEEB 2RO ERER 28 LI, RE 4 8B 2 B
F 21T o720 BEHEELZRDIHMIC—RL THRE®O fibrillation 23, FFLDO KKV V) 7 %
Tole MBRMBALVFU LN —T L — R LA HBMNEEY 27 Bife LT, itk 2 B
D X I TEECRIEL, BIATH 2 1EMERITHEA L RFLRERE 5T 0D,

(FZ] FIlLsI3BER OCD 135MAl. BRER CREIZAREL,Z b - IEFID % b LR T B,
F 72 J. Bruns & ($FHELBEFEET % OCD OEAD—> & L TGARRT W5, AT RERBREIA
DARZEMERED R ofend, FHEZBEEMEHEIIN L TR v N ORIEHENEL D R L Inb
52 L TCEMANIIE4EL OCD 2RIELT2b D EFEZ T2,

P-1-08
FeR MR BN 1D WG HEREER
A 2L RRFAL mE B 8 &) VIl XX, &L
KHERFRERE BEAR, BKRENEFEELY Y -2

(BHy) AREBREESRABLEEOEINSERTH) ., BEBOERL U2 L D BEEISHER A%
PREINTWD, SEYETRE L IEMCOLTRT LIRET %,

(3R] 1995F 1 B2 5 2004 F 12 B izl Lz 6 (I 7T, Bz ez Rch -7z, BEAl
26, £3F, WAL FITHo7ze THEDI B, ERREREBOLWIERFID 4 ] 4 B, ERKEEED
DEGH 2B IETH Y . ERREONFITROERE 11 B, i EREERE1IR2ETCH->
720 TRROERNEIS HE XL RSP 1R, ARE2ETH o7,

(BR] BEREBEOLRWEF TR, £TEL»SDF 7Ry — 3 3 F 3 5BV LRERECLY £
FITREMPEON., FIY4R7T» BORKBRERLEHEEZIA SN hoTc, JHIIN L., Rl
EEOERFITIE, T 2HEMED OREFEREETCREEPEON T, METAROD=AHKEH
L& LB IMANERE CRIEMDE S Nz, L ISR ORI TIT 0RO SHED 12 H
MATERENTE T, R TREE TCHIGLBHITAREE > T3,

(F8)] ALBICH T 2HRBRT. BREEOFHICIVFEINSL LOHRESH Y . BEDELT
bRERHERCH- T2, BOMBEOHEEZI FEEREENHY, SAEFAVE=ZARE»DOLE L
ToEMAVEIEMIE . LRV RIRECHEELRRENEONERTHE EFEZ 5,
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P-1-09
10 SE 1L EREEEILE U 72 e RVENIR R FIE (1 O i 5 plie
Mrx !, RE—R, o @, HRER? ¢6xH!
RERARFEFITEREE BEARY, wiEBhpERE"

(B8] BECIEBIEX 7 2 TEHREEDD 700 L EDMEFNS L. %A BEEEIT (PR) A 77 BT
(PMR) 217> T &7z, &E., 25 DFMEITV 10 FLL HEBEEZ L 7-EFNIC D T X REriaet
ET5OTHRET %,

(R & AHiE] MRIF 1976 F 6 1994 £ % T2 PR H %013 PMR 2 HEf7 L. 10 LU HE@ERZE N
A[EETH 72 180129 B CTH B, PREEL PMR EED 2 BEIC T T F N ENDEEDOFMAFIA & X #52
BIRRET 21T 5 2o

(FFR] B 156123 2. 3616 2T, MEIGIH 11 F. FEIEIE 7E (G 4. £ 3) THolzo PREE
11019 2. FMRFEmRIE 32 B2 5 104 AL F95.7» BT, BMMFMr & LT, 2 iz PMR, 14
12 PR, 1 PN BEBiBa B Y0 0 fiidshfT S L Cvadz, PMREEIZ 8 0 10 . FMRFERSIZ 9» 55 9
s P35 T BMNFEME LT, E—DmERNC PR % 2 [ & [EEEIZE T D Mo EiTS T wniz,
TRTATER OISREA L B I3, PRETZTNZNFY 11406 58, 1805 33k E L. PMREECIX
) 75 S 487, 13 6 27k EE L Tz,

(F2£) PREMTIIERNLWLEORENH L5, PR DA THEW LA, IFEADONE LD
BIEBIHH D FICER 6 ALUROA R L TEHASNTROLFEHETIRZL» EEZ SN,

389




B/\&£3E (J Jpn Ped Orthop Ass) 14 (3) : 2005

RRAY— F - 11 A 18 H (%) 15:55~16:30 B /B A

P-1-10
SERAI£3 5 0D 7 3 Hoge ik — B34 1P BAT E Bhim dh Re Bl O RRET —
BVRE $F & Rl A BREE SHEC, BEGR, BINEL
oy 7 FERAY BRI

(B8] ®RIBHC T 2R/ EFEREE LT, REZEEBREORFLRESREINTWwE, Lirl,
FEEEERE P BEL T SERMEE L BBEMSTRE & 2 2 ER 2 KRR L 72, SE. Zh & DE
FNZ DL T LD THRET 2,

(FiE)] FR14FEIA»SFRKI6F 12 B ETD 2 F3 » ARICKRBIZEER®® 1T L 1258031
11 F 163 TH B, 2D H 56545 (31.3%) 1B WT, HEEER P EEIITSMBALE B
BRI ATRE T H 223, BB TEEL ootz TS SPIOFEFRHIIIE L VAT, £0
ASFED AR TH -7, IPEHOEEBBHATREE Ko Thoid, HEEOEE»IL L (FALEHE
e,

(BRB L UER]) £EEELS [PEASOESEMSTREC L2 2 coBMIx 1 B»63 1A, %
BEhEL THh o DR ABREIRI 1E7 1B TH 5,5 HId 4 Flc IP BEEIORIBIEIZER & %
D, 1BITIIEEEM 40 EHIRENTOLENRELOOH S, BENAIEKLZEBHREISADAHA,
BBEDIZ L R RDDIBREBbNED, BZHHONMEEBL Ze23b b, BRIFHCNT 2
RREEERETIE. COLI BRBRIMIMEID 5 20T, BEICETIHTHRICHAL T LEMRDH B,

P-1-11
g [ =R RHE T (FPL) O8RS & 2 BHE TP BT iFEE O 1 {1
HAEE, vy ¥y 4V Ivr, BANG
FBPRFEE BRSF

MEIREEEHRE (FPL) ORI L 2 585 [P EEEHEED 1 fl2RB®R L0 T, fiirhirR. BE
DIFERA., MEBERFICOLTRIERE T2, EON 4 & F. ¥ 1 ErimAlIRE 1P B o 5B R
RIS D EMEI CHMEREOZM TRN s Lz, #MIZRETIX IP Mo e Eih iz FAFET H -
7o 3, MhENEIC 134T 40 FE DR S AT AE, [P BIEIEMID crease 13 R ARAE T, & /298 E BHEFFHE O
MP BEEIERANC TOERBIZ R S s o iz, firhar RISmE & & 12[E#T A 1 Pulley E307 T3 EK
DEEIZR SN hr o7z, L LFREEAIIC T FPL BRI L THW T, —AREHDOETEE
LTCWhiedS, ho—RIZFHEER I (FE L T\ iz, 2 hdS FPL 0K AA D excursion DLHFIZ
oTWwlz, TOREDHIEEYIRT 2 2 & T, IEED excursion 732 651, g% 5(< 2 & T IP M
DR 2 6Nz, itk 4 B, GROEHTREERR. T 0ROBBITF, 19 FERERFE L Tk
T3 & TCRHEIP BB T REOBROIEASLEIC 20 ke L1z, Lo RT3 IP MBEioa]
EHEIAEE 06 5. BIE—15 FE» s 30 ETh 7245, pinch 7713 7% 27 45 30 kg © ADL EOARE
X% o7z, FPL O%&RKMRE IIXIE. REFKES. (TESORE. malposition, FIZHEI N T 5,
Ha ERUEFOHRE T 1 HIO AT, IERITEEROYIROMIZ FPL S /1K T ORIFEMD H 5 DT,
RIRFICEBITM AT ONRE EEZ 6N TV 5,

390



A/h#£3E (] Ipn Ped Orthop Ass) 14 (3) : 2005

P-1-12
Triplanar SI%FE €28 %= Fw - N ZEIED 1 iG585
RAZES, ANBAD, BEHFIER, $HAEF, BEHETE
EFEEVOULELLEBEL ¥ —

(o) NERRMER ot L, BI#4EE (Fixano #: Triplanar) % F\> 7z open wedge
osteotomy Z{T> 7D TCHET %,

UEBN] 5mBR. ¥k 14 F3 B, 5 BELWEEIT: 2 E2E, fibtic TEER. BEM pinning
2Tz, MBAREEWER. 8@ 770, ¥ 15 F 10 BURBAZZ L Tz, A LE0CHKE
T & WAE 45°, fE il 120° DA Il #hisfIBR #5872, L > ~ 4" >k carrying angle : 37°.Baumann A :
102°, tilting angle : -5"C® - 7z, FiTid. £ FREMERTABITH 21T, KICAEIL D € > 2 EAL
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P-2-01
Closed flexible intramedullary nailing for pediatric femoral shaft
fracture
Shah Viral Sharadchandra
Orthopaedic Surgeon at E.S.I.S General Hospital, Bapunagar, Ahmedabad

Purpose : In past decade economic pressures and desire for more rapid recovery by patients, have
led to more operative approach for various fractures. External fixation, Compression plating and
intramedullary nailing, all have been advocated as operative approach in lieu of traditional spica
cast or traction for management of pediatric femoral shaft fracture. The purpose of this paper
is to study advantages and disadvantages of flexible intramedullary nail for pediatric shaft femur
fracture.

Methods : Sixty One patients between age group three and fifteen years with femoral shaft
fracture, treated at our institute, with flexible intramedullary nails, between 1999 and 2004 were
examined in relation to advantages and disadvantages due to intramedullary nailing. In 13 cases
one ender nail, 43 cases two nails and 5 cases three ender nails of 2.7 mm/3 mm/3.5 mm diameter
were inserted depending on canal diameter. In all cases retrograde nail were inserted from lateral
and/or medial femoral condyle. In 5 cases additional antegrade nail was inserted from below
trochanter. In all cases postoperative above-knee cast was given for average 4-6 weeks depend-
ing upon stability.

Results : Average time for union of fracture was 8-10 weeks (similar to other methods). Non-
weight bearing ambulation was achieved at an average of 3 weeks and weight bearing on an
average of 6-8 weeks depending upon callus formation. Hospital stay on average was 5-7 days.
In 5 cases intra-operative open reduction was required while in 7 cases post-operative skin
irritation occurred at place of implantation due to nail backing out. Nail was removed after 6
months on average. No nonunion or significant malunion were seen. Minor variation of
articulotrochanteric distance, neckshaft angle and minor limb length discrepancy were measured
on follow-up, which were clinically insignificant. No pattern of overgrowth was noted on follow-
up. No knee stiffness was noted on follow-up.

Conclusion : Flexible intramedullary nailing is a safe and effective method for treatment of
femoral shaft fracture in child between 3 and 15 years, allowing patients and their families to
achieve independence months earlier than the traditional conservatively treated patients.

P-2-02
A new method for foot pathology diagnostic
M. Mikhovich, V. Anosov.

Pediatric Orthopedics Department, City Hospital, Mogilev, Belarus

Dynamic photoplantography examination is a good method for foot pathology diagnostics.
Changing of foot indices upon weightbearing was analyzed. Dynamic photoplantography is a
cheap, informative and easy method for early foot pathology recognition. It can be used as a
screening method for large collective tests.

Photoplantograms of 683 children were studied. The glass plantograph equiped with a digital
camera and a computer was used. Three photoplantograms of each foot were captured and.
Footprints were captured in sitting position, standing position, standing separately on the right
and on the left foot (foot pressure is maximum similarly to the midstance of gate cycle). Ankle
joint is in neutral position ; knee joint is directly over the foot. Foot indices were studied in
dynamic under increasing foot pressure. The next indices were studied : foot length and width,
length/width ratio, transverse arch function, longitudinal arch index in dynamic.

Flat foot frequency among 3 year-old children was 53%. By 7 years flat foot frequency was 15%.
Frequency among 14 year-old children was 5%. Longitudinal arch index in 2 year-old group was
().83 and it was increased by 5% in standing position, longitudinal arch index in 6 year-old group
was (.6 and it was increased by 20% in standing position, longitudinal arch index in 14 year-old
group was 0.54 and it was increased by 13% in standing position. Dynamic photoplantograms
allowed us to divide foot deformity into rigid and flexible types. Longitudinal arch flattening
predominantly in distal part means that flattening happens due to naviculocuneiform sag.
Longitudinal arch flattening predominantly in proximal part means that flattening happens due
to talonavicular sag. This method made it possible to estimate rear foot. For this purpose we used
luminodiods and mirrors. Also ankle joint axis was possible to estimate.
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P-2-03
Fractures of the tibial tuberosity
Khu, Leonard T, Bernardo, Peter
FPOA

Objectives : To determine the profile of patients with fractures of the tibial tuberosity ; to
determine its association with Osgood-Schlatter Disease ; and review treatment results.

Design : Retrospective case series, descriptive.

Setting : Multicenter study.

Participants : Patients with fractures of the tibial tuberosity from January 1987 to November 15,
1996.

Intervention : none

Main outcome measures : Limitation of knee motion, thigh atrophy, return to previous level of
injury activities.

Results : There were 16 patients in the study -2 females and 14 males. 74% of injury was sustained
during sports activities. 44% of the patients had pre-existing Osgood-Schlatter disease. All
patients underwent open reduction, internal fixation and post-operative immobilization. After a
mean follow-up of 39 months, most had returned to their preinjury level of activities within 8
months after the injury. None developed any significant complications.

Conclusion : A patient with fracture of the tibial tuberosity is usually an adolescent male active
in basketball ; has a prior history of Osgood-Schlatter disease with a type II or III Ogden injury.
Once anatomic reduction is achieved, return to sports activities can be attained with no residual
deficits.

P-2-04
Replantation to original site of tumorous bone after massive
osteotomy and lesion inactivation in young children osteosarcomas
Ma Wei, Ma RuiXue
Children’s Hospital of FuDan University, Shanghai, China

Purpose : To evaluate the procedure of replantation to original site of tumorous bone after
massive osteotomy and lesion inactivation as a salvage method to treat osteosarcomas in young
children.

Methods : Five children patients with osteosarcomas around knee joint, age from seven to nine
years old, underwent massive resection and reconstruction with replanting the tumorous bone to
its original site after the lesion inactivation performed. The method of lesioninactivationis to put
the resected fragment of tumorous bone in 60 °C water for 40 minutes.

Results : One of these five patients was found a multiple distal metastasis post- operation, who
had been given a fault frozen-section diagnosis and performed a incredible surgery before
systematic treatment in our department, but no local recurrences was found in the same case. The
other four patients were free of disease, no metastases developed and no local recurrences found
at the last follow-up.

Conclusions : We recommend replantation of resected tumorous bone to its original site after
massive osteotomy and lesion inactivation is a appropriate procedure to choice in treating young
children osteosarcomas.
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P-2-05
The pattern of femoral fractures in children admitted in Sarawak
General Ilospital
Ahmad Hata B. Rasit, KL Pan, AW Mohammad
Department Orthopaedics Surgery, Faculty of Medicine and Health Sciences,
Universiti Malaysia Sarawak, Kuching, Sarawak

Fifty diaphyseal fractures of the femur in 50 children admitted in Sarawak general hospital were
studied retrospectively. There were 36 boys and 14 girls, with a mean age of 6.2 years (range, 5
months-14 years). The majority of the children were less than 6 years of age. In 50% of the
children, the fracture was caused by a road traffic accident. Nine of the children had associated
injuries. The minimum hospital stay was 2 days, and the maximum was 33 days (mean, 9.7 days).
The most common site of fracture was at the middle third (N = 31), and involving right femur (N
=33). The option of treatment was delayed hip spica in 16, immediate hip spica in 24, plating in
5, titanium elastic nailing in 5, and external fixation in one. The average follow up was 2.6 years.
Complications were few. Our experience indicates that a conservative treatment is still preferable
not only because of the cost but the majority of our patients are in age group of 2 to 6 years in
which the best method of treatment is non operative treatment with minimal complication. The
other treatment options are reserved for specific indication. We believe that diaphyseal fractures
of the femur in children can be safely managed non-operatively as shown in our series. The
operative option of treatment should be reserved for selected cases with specific indication.
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P-2-06
Changes in microstructure and gene expression of articular chon-
drocytes cultured in a tube under mechanical stress
Shuitsu MAEDA, Yasunori SUGAWARA, Yoshio INOMATA
Dept. of Orthop. Surg., Iwate Med. Univ., Hanamaki Onsen Hosp.

Objective : The objective of this study was to clarify the effects of mechanical stress on chon-
drocytes cultured in a tube. Centrifugal pressure was applied to chondrocytes cultured in a tube
for 28 days, and the effect of this stress was evaluated using a molecular biological method.
Design : Articular cartilage was harvested from a rabbit. A cell suspension was then prepared,
and transferred in 1 ml aliquots to polypropylene tubes. After 48 h of incubation, centrifugal
pressure (6.9 MPa) was applied every 24 h. Changes in morphology, expression of mRNA for
insulin-like growth factor-I (IGF-I) and type II collagen, cell number, wet weight and protein
concentration were evaluated.Results : Microscopically, formation of chondrocyte clusters was
seen in the cultures subjected to stress. Ultrastructurally, collagen fibers were seen to run parallel
to the cytoplasmic surface of the stressed chondrocytes. The peak of IGF-I mRNA expression
was seen on day 5, whereas type II collagen mRNA expression peaked on day 14. Cell number,
wet weight and protein concentration were significantly increased in the stressed cultures.
Conclusions : These results suggest that mechanical stress might affect the arrangement of
collagen fibers and the IGF-I activity of chondrocytes cultured in a tube, thus influencing
chondrocyte proliferation and increasing the volume of the extracellular matrix. Furthermore,
mechanical stress may also affect the metabolism of articular cartilage in vitro.

Key words : Mechanical stress, Chondrocyte, Microstructure, IGFRunning headline : Changes in
microstructure and gene

P-2-07
Salter and Pemberton osteotomies for persistent acetabular
dysplasia in children with developmental dysplasia of the hip
Akifusa WADA, Toshio FUJII, Kazuyuki TAKAMURA,
Haruhisa YANAGIDA, Noriko URANO, Toru YAMAGUCHI,
Yasutaka TASHIRO
Dept. of Orthop. Surg., Fukuoka Children’s Hospital

To compare different treatments for developmental dysplasia of the hip, we reviewed the results
of the Salter osteotomy performed in 71 hips before 7 years of age and of the Pemberton
osteotomy performed in 17 hips after the age of 7. Of these, 62 Salter hips and 12 Pemberton hips
required one or more concomitant surgical procedures, including open reduction, femoral varus
osteotomy, distal transfer of the greater trochanter, or a combination of these procedures. The
average age at the time of the osteotomy was 3.5 years in the Salter cases and 9.3 years in the
Pemberton, and the average follow-up was 11.0 years and 9.4 years, respectively. Using the
modified McKay’s clinical criteria, 61 Salter hips (86%) and 14 Pemberton hips (82%) were
classified as excellent or good. The average improvement of the CE angle was 36 degrees in the
Salter cases and 22 degrees in the Pemberton cases. Using Severin’s radiographic classification,
44 Salter hips (62%) and 13 Pemberton hips (76%) met class I-II criteria. The patients who
preoperatively showed Kalamchi and MacEwen'’s group IV severe avascular necrosis, and whose
necessary acetabular coverage was not achieved by the osteotomy, were found to meet Severin’s
class III-IV criteria. Even in older children with a decreased remodeling capacity of the
acetabulum and femoral head and a less flexible triradiate cartilage, the Pemberton osteotomy
achieved good hip congruity and acetabular coverage.
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P-2-08
Limb lengthening after open reduction for developmental
dysplasia of the hip (DDII)
Kazuya MOROHOSHTI’, Susumu SAITO!, Hirofumi OHGIYA?
Dept. of Orthop. Surg., Fujigaoka Hospital, Showa University* Dept. of
Orthop. Surg., Fujigaoka Rehabilitation Hospital, Showa University?

Aims : After open reduction for developmental dysplasia of the hip (DDH), there were some
cases with limb length discrepancy, this despite good congruity of the hip joint. We report six
typical cases with limb lengthening after open reduction for DDH. Methods : Since 1978, thirty-
nine dislocated hips in 33 patients have been treated by open reduction. We review six hips that
have had good congruity and limb length discrepancy, without any additional operations. All of
them had follow-up periods of more than three years. The mean age at operation was 12.8
months (8~18). Five cases were treated with Pavlik harness before open reduction. The surgical
approach for open reduction was anterior in four hips, the wide-exposure method in one hip and
the posterolateral approach in one hip. Results : None of the patients had residual pain. The mean
length of limb measured by X-rays of the whole leg was 1.2 cm (0.9~1.5). The radiograph
showed coxa magna in most cases. We used a shoe-lift for most children to help with acetabular
coverage. Conclusions : Generally, the results of open reduction for DDH are evaluated by using
only the X-ray of the hip. However, there were some patients who had limb lengthening of the
affected side in spite of the apparent good congruence in the X-ray of the hip. So we should also
check for limb length discrepancy after open reduction for DDH by using whole leg X-rays.
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