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@ EH%ITOTFETH D ZKHFAE (= v 7 AREHEFL) 12
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MR & > TRIRICAE UTERIZH Y 322
O £& LoRME ( )
O FERERED R E
O EREORE O oOfth
[#52R]
EUEILLTO®Y Tholz,
NREBREMFE 2 KRR 8 1R (1 MERRE & MEAPHIZRE) 3 6%

NRESARIE 2 8HEsk. 8 2 MiER ‘ 34%
BEAR 1124,/2374 (1 44EFRHEEITEE) 47%
RO 1 ERICRBRSIE LT 5B B IRITH] T3 D
INRABBRERISIE
175 10 4 D0 fEER
10 A6 100 @ 12 fEER
100 LA & : 16 ik
NGBS FHE
155 10 4 D2 MR
10 FilA> & 100 1 @ 13 fiEk
100 LA s 13 faEy

EMO : B OMIBEREZRDOTZ LN H D ET0
NRTERIRRE  Yes : 26 MEE% (89%) No : 3HEaX (11%)
NRDESARIE Yes @ 24 JEgk (85%) No : 4 fEak (15%)
B E Yes @ 264 (25%)  No : 84 44 (75%)
FEMOIZ Yes LB XTI EFULE D L D T2 FRETE T LT
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INDIBSMVEHE © WBHE 354 1, BB IEIC & D MERETE 37 Bl
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NLDIEAVEHE ¢ 1[E] 6 Haak (25%) . ZEKE 8 MRk (33%)
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NEVEERERE 1 5 sk 8 faak 6 Mk
N DSV RHE 1 0 Mgk 1 7 fegk 1 fagk
BT E 4 14 554 164

[Yes L& 27205 « FXUIAIHITT 2] ~DEZT
156 584 551 041 1 0fILs |

/NRIEBRESRE 8 faak 2 faax 5 fagk
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BRI HE 2 94 6 4 5%

& DFERER/I,
ARO ZIRREICH /D3 TRE & OEIZIS/NRIERERE © 1 5 sk, /NIRRT 1 9 Mgk,
BIAEIE . 4 04 ThoTe,

F 2/ NRDBARHE ~DFERNC DWW T OEZIZLL TO®Y ThoTm,

B 5 ¥ B9 2 B C & 2 BhRIAH O BIBRERAL 1L S 0B 17 MEak (60%) . AIEIZIR D (BB R
BAMG) 11 MEfk (40%) TH -7z, BADOFEIZ OO TOHRR T, IFRICHENES Lk 51
Bl LT D LB A TR 22 fask (78%) . Bl % L TUVRVW\2% 6 Jiagk (22%) Th -7z,
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—HREM LTS E LT ZIRFAAICTL 0 OBILL EDEFIAINEFRE L & X vz, kD
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BT, BN S0 o s, BRAREIMI L 0 bIEEAIC LB EHE L0 %< RR
LT e, 7ok — MOFRTIE, MEEHICH > FHEF 24 50, BEEFERLY b
SHEIFHNENE DTFRTH o788, B S DREFTD RN ST,
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CEETAETHDEEXLNE,

INRIEBEIRIEICAT o 127 v i — N Tk, JERETBICRE 5 BIBOIERZ 2 L7oAs, k0
£ FORENS S5 L TSHOEMBEL LTHY ., EOMSEHOFHEL. FELDA L
LEICbAE < BEE 525 RS TR SN,

(AL 2 4 4EEERFZERHE]

SWEIE L LT, BOTRELEE S LR, EM RS LT, B0 ERMER R
BRI O T v 7 2l & L EMINE & OHF 217 ) FETH 5,

E 7 SR E OFUBMRIC I TiE, B B O FAIE © LISV AT DR
MERRET5 L5 I L. BB B R oR/ME - BAEOFHORY, BEL
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ZA bv FORNDOHESIRA 7V 2 —IGAICBET 2 EERER R L OERBRASRFZE

K Zd i ¥

AR A% B4 W ERETIHF

1. EREAORFZE

(B8] HESIRIET (PS) FIABRITBEVEFTY 22 E0 A>T 5 0 h~BRE (IBI) OH2H
BREIRRRICRE T D, AR T, RGBS ICERE Sz PS O IBI OREE(L2 BT
TIVTIIFER - MRBEFRICBIERT 5,

[F7HE] 6-12 DAl I =7 X hEk 10 BEOMIHE (T4-14) 12 PS #F&E L7=, & PS [LE#E &
THMTHE L, 12208 (PSERE®R 0. 2, 4, 6 22 H) TEBEHE., KB TIBI OA%H, 4
RREERIRTS 21T o 7o, BEROHEMREE BT pQCT TRHM L7z, PS O3 [HaBR I35 heak Bl & i
WTAT o7, BEMERITEREA 2 (ERE, IBLICBEOMEE (1.0 x .1 m) ZREL, BEELAL
MR OmERL BV/TV) BEOA T I 0 MNIETHIBREER 2T T MER BS/1S) %
Red, PS EEHOEREE EEFM Lz, (K)

(iR B EIEEE CR% Th o7z, PS OWH5| HhoRE TR BE% : 852.0+200.5N, 2 A
% :1260.0£302.6 N, 4 A% : 1623.0£405.8 N, 6 H% : 2048.2£311. 1 N & EEERICEEIC
BEAL 7z (p<0.01), BV/TV () 1d BREE% : 19.6%., 2 AT :29.6%., 4 A% : 43.4%. 6
H# . 53.5%., —J. BS/IS (F#) IIREE :6.6%., 2 A% :5.9%. 4 A% : 24.2%. 6 H
% : 43.8% & RRIFAYIC PS A B OB AE 238N L 7=,

[B42] Bl CRRE S iz PS A ORIV E BHINC X 0 W REMENET = LR S hi,
FDIROFRERBERCE L TL, T PS OREZRE L., TONFREENEI LIS
TIHABERZITO 2 &ICk Y. KV RERBEAZATTE D HREMN TR Sz,

2. ERIRAOBIA

[BR] HESAR R 27 U =2 — (PS) IIHFHERBEFHOL - L bMmART v h—& LTELS FHn
LTV D, ZDOHESITRMBEMELE (E0S) 25§ 2 ERFEMICHLIET b TW B0, fEF
FHMESIRTZAE D 572 D 8 I LA F O/NEA~DIEFIC BT 2 328 & 130 720, ARG D B 91
8IRLL T O/NEFHEEFLFMI BT 2HEBIRA U o — ORI AKEEE ORI AL 5 SR RE DL
BIZHERET D22 TH S,

(53] PSEEF D EOS FHif 1241 (FH6m 10+ H :2m 1l » A8 11 » A) 258 L L
2o RUIA LT PSIZERT T2 KT, BIABAIIIOHE, IEHES 36 K TH o7, PSHFIAITIEANIC 7
UV RTHT o 7228, RIAREESNL 3 IRILERBET VAR L TTo7z, HH L PS 13F 4
BT, A3 5mm: 55 4K, 4.0mm: 6 A, 4.5mm: 11 A (FRE 3 5um) Thoto, WRIHOHES

=N
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FRAR & W AKEEE % CT (Siemens 84 SOMATOM Sensation64, A A AWE 3mm, ElE f4., bone window)
Tl L7z, I CT Ba—U— ET, HEENERBLLDIAT A A TITolz, FIABED
FRAIRIE Kim B O JFIEICHE PS LS HES R ENIC & L ¥ 255 % IN SUESN S D56 & 0UT
L LT, MEHREIZIIDESHT & paired t-test Z U2,

DR BL] #7ET CT 12 X D HESRAMRIL T 6. Inm (OHE 6. 2mm, JEHE 5. 9mm) . PNERIZFEE) 3. 3mm

(FaHE 3. 4mm, FEHE 3. 2mm) THote, FIAKEEL 91.7% (In: 66 A&, Out:6 &) T, =ikl
WL ITIIHE 5. 6%, JEHME 11. 1% Th o7, @BITIAIEN - SMAIE 3 K TH o7z, OUT BIDOHES
RAMEIZFY) 4. 6mn, PERIZTEY 2. 2mm T, INFIE W FEIC/NE D o7 (p<0.03), L2 Pl
Bio> 1 6L Ic TROE 27k 2 (BREZR L) 7o72. BEICHRBIA LTz, o3 bis) i3 mE
PECd o Tz, PS BB % BR\ 2 66 Bl D OHEFARSMEIZ YT 6. 4mm (FIHE 6. 6mm, FEHE 6. 5mm)
TOWFNBIFATL W EEIZIER L TV (p<0.0001),

[#m] 8 LA T O/NREA~D PS BIAIZERICEMR L A To, WY 3. 3mm OHESAR~EE 3. bmm
LIE®D PS ZHIA LIz S ATEBED & B /NRHERSARIZE I 5 2 & 22 <R L PS RAIZES LTz,
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ZA v 1. HGIRBFFREEMICH L Dual Growing Rod #E% VY, L TFREEMICHE
FARAT U 2=k 27 o H— % ARRL LT IEBI D REFRRIRFZE (AL 2 2
FE~)

2. BFRICK B EHAT RO MR 0% I T 5 H%
(FRL 2 34EE~)

K 4 Hiler

FRMEES | B FERKEERIR

1. HEFHELEFIZSE L Dual Growing Rod #EZ VY, ETFEE

SICHERIIR R 7 U 2 —IZ K B 7 v —%ERR LT EFI O B AR ASRF 22

(R 2 2 4EFE~)
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WHEREZ BT LIS 2R Th D, AL 2FLL Bk L IR SN 7SR L, E FEERIC
HEPARR 7 U 2 — % WG AEOBEEMNE. 77— OB B, BREEE R LR, £
B RAF 2 AIHEE B PIC S BERBEEEIELONA V7T 2 FOABHERRD T, Il
HEHAROBEDS L ITETEZHIECE | BIROMEERMSRFICR SN, HBRA Y ) 2—
1T Growing rod D E TEEMOBEEEE LTHATH D Z L BNBKRMICETES L,
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I T 2 ETER AR REGRE (LLF. TIS) ORARIIRZALNITR > Thiw, 2ER
TIS BARORHEDO—&RE LT, ARITH—ERE L L CETRICBT D EELHHEED TIS
DEERZHONICTHZETHD, HFRIIADN 141 FATHY, BNICIZEFER RS
Pl e L, 27 RIFFEDR X v b7 —7 THREIEN TR Y, MEOERBEZFER L. 7—% 0E-HIC
FEL TV EBEZ HbILD, BFERKRE L FERFR/NIRHGESE 3 /8 (ERL 19 F£~21
F) OTIS BECHET D77 — M aff LEIR LR, 3 EMO TIS BEFIL 5 4. HAEFK
TR SN 1ERSZ Y OFE TIS BAERIL0.016 % Th-o7z, 205 H 1412 VEPTER F
WHEFT S i, REMEEDOF A SV CHERIIC T — & DERZ1T5 FETH 5,
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4. HE~OFEBRE

JIERR 2 AE BB IR+ O£ <
DEMMBCHEE SN, SIIEVEE, AR
BICB 5T 5/MER NRAE BIRSR
BREDFEMEOFTHHR L THHHEMFE SN
TV EIEFFERARY, LL, ik 3FEHD
BF9E 208 LT, SRR 22-23 SR 0D 2 FF[] T
X1 ACBERREEDBMEFEZRIT 2
WREAR SIEER(TIS) S 2 B L
T, WROERRBESLHELILS AR LT,
HEXNGTHLEBERODREIBH D120,
T UCIERICIIFADEATL LITEZ T, £
DLW REESLIBETIA FTA L EEFR2DL
S0 L b OIERZIER TERWIRER T
A0, BEIITOIVTE IIBRIEORBER
EHRLNCT D E L BT, AFRRITBIT HRAE
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H22 FERIEHE
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DIRFNC & 0 BET 2 MEFSEEHO2EFRE ICET S

IERERE I LACH
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WeEE

HEB OFAFHREICLVEENE(LE S L, BREERZ2ELZ/NEOT T, 20ORENHEICLRA
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RRER D D, ZDO LD RIFREIIMNE N EEFER L L T2 aNn, FOEERELE LT VEPTR(R 7 & —)
DR SHBEINTE TS, LL, REBOBEARRESCHRENRKRIZHA LN TR, EREL D20
B, RIZEITHER L TV DB LS LI 22 B2\, A CIIrEEE DM THOL MR- =EF O H
RIRBIC T HBAIREER: X DICEEMICRET 2 A, BICT O CHRELICHIT 2 ELORE L D EL
WCBETHRFEZMET Lz, b, EOXIREMCEHMOFHRIGEENELTI300, EDL ) RE
Pl RBBET RERONEHWT5 4 BEOEEESEAEE L7, JHUC LV REREOBRREDO
BeFEMtiETE . FRIE&F. WEBO L& IE A H OFE. A S IZ RN 5 BTS2
EN D DIEFIOEATEZ TR TE, FICBREYICTHIREREZIT I VEND AEFICHT A EZ 4+ 5
TENTE, SROWBEIA RT A MERDTZOICHER MR A BT,

BFFE4 5 4 T B Se kB 4 B OV 4

R = A TR BRAR

Sl WSTATEE AESIRRAHE R ¥ — AR
NI BEESR B I E LB BRAR /

Ci ALiEE R EEE M BHR  BEIRAR

T & HRKZEFMBRN EaAs

W om R A RTS8 FER - RYEY v & — AR

+ k- ERAKEIHFEESES LRS- THEHE ¥ —
WD K B eSS H R S M R 1R

4 % g RR & EBRRERFREZRFER B4R

o BHER KRS BRIE
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BEE & K KIEER K B R EE

o ERERKEESY  BRAR
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WEEE DWF R CRE O ik SR S - E
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HELD0O0, REBIICLEIHLDN, FLT
WO Z 8 EDFIREEZ T &N EIZ 20Tk
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LEAOEREZEETS 2 & IIBES O EREE 2 H
ETDHEIZEETHY, ZALRHLNIR LR
EWDEED X D RIEFE FRTNED, R E0H]

Wr2s T & evy, HAIE, 9N 2 E 6 B (Thoracic
Insufficiency Syndrome: TIS) {Z %f L Vertical
Expandable Prosthetic Titanium Rib (VEPTR)#%
R U COMBIEOTRIE BRI STV D 2, ZDOF
B E S AT IS 1 DO T A E Bl D R BRSO T 12
ERONTWD, AFFFRO B AT R REAEE
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2 HORFEMAL, EEELHABICTIZETHD,
VEPTR 2 EIZXDIEBEOHTA R4 ER % BiE
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FEFIORME A 2T, EHICEHREIOBERIZL YRR
BEMTON TS 1I3HERE 10D S bR B
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HOVEERS LT,
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1) ETEND b~ 6 T CRIBZBIE (IR

2) 5- 60D 10-11 B E TRIBZBIE (FEH)
3) 11 UM% (EEH) 18mimoRasrgs (B
FH)

ENENOREFNZB N THIZE, BB =D X
MEE (FMFEER, Mi,. L 3DCT)., FRkR
% SHWREZFMET 2, X BREEOFMETIX. B

. BHEOER OF BB, X4 TE0E WM
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BRI~ DELRE
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4. DEIGERORUEEE, —UOBEAFERE~R7 Lz
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% Ehi LT,

B, KAEIL, BAMESFETHY . FEDIA
AT R FINOREEDOERITAEZ O Aﬁnf
TN LD ERRE~DOERSCAFILE
STFELRED- T,

*® 1. ERIHRBYRBE

LI

BB/ NRERE S #—

BRETHLZ EHERE X —

MPERY H—

B ER S

B K

A FERKE

e

KIREFR K

JIE R i K

R e 17

EM% ZEBEEREE L —
BLEEER v =— PRk

H22 FEERIE IS

C. R
13 EFEFER D SR SN IER T2 b LR AEF
BIREEIC~ v T Uz 70 BEGEM: 32 4. otk 38
BIBEBEOBRFOMNE L IoT-, TNHDBEZFDE
PRI~ D VIR R R 13 48 2.6+3.5 550 ~ 13.6 #%).
PR HIEIL 5,443 4 FEQ ~ 4 ) ThH o 72, M2
R ORI 1L 46.9+26.0° Th o 7= N BB 2w
65.7+30.7° ¥ TH#EIT L T 72 (p<0.001),
1. AR & AE OB OB
FL4h R H DFE B CIXNIAL AT & 72 B LLRT & 32
PLAEREIC 2 2 TH 0 X HEMBICIZEH O
%ﬁéuétw R IR DY 7
SRR Uiz, ZORER, Elh, EF
ﬁ @%C%b%m%n%m%m%%flii
1.0 5%, 55 f5l, 47.3+23.0° . $hIRHI T 4.3+
1.2 B, 61 ffl, 58.4+29.7° | ¥EHIT 8.9+
2.0%%. 39, 56.2+£30.7 . BHEMT 14.1+
2.0k, 24, 72.0£30.5° Lo TWiz (&
2), EATE XL SR # D & 5h B EAC 5.0+ 5.6/
B, IRMMHOFEE T 2312 14, FES
Mo BEFHT 88E22/4EL o> THEY . Hih
RECTRLE(L L T, BFICEMLY B ISIAT~
DRATEHICB T AEHOEEEE LT- 22 4
DREETTIEL VIR RS 0.2£0.3 5% . 1Z Cobb
4 52.8+24.6° MINHTEIIAR BRI X iR
ERENTH 2.120.9 B, 67.5+29.4°L 725 T
BY., T8T.0ED R REVEITEZRL T
Y

2. FEARNOBE/CHEE

2. EFEOEAL.

HPH & A A E

70 Bl 54 BT A RIOFIZIERENH D | 16
BRI O Tz, AR & MHEIYE O P12
Cobb 4 & 5 #&HF Cobb BIITAEBENH - MY,

BAEEIFEEEI M- (H1), WER

%@54715&@%%ﬁ%AT B B 270
RO NPT PEELTWEHD 8

W e KB 4 BITH o7, RIELHAEDORSE
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B EmE. K, TEOIETRE L #ITE
TIHRE., X, BE, TEOIETH -7z (K
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H22 FERIERE

2), DB REORMAMITEAEE 3% LT AL,
EPU TALIZ T THRET L, ko 2/3 DL E K4 HEEEOHLLAMEOEL

WZoTc o TRE ZRDT-EMIT 45 7] (24K-15. 100 -
AL 2/3-16, AL 2/3-14) ThHote (”3), " . S
W B S B I RE T R NE & 0 10 o
j’(% Mo Te < 4 > ° Cobbf gg B e “tLower
4 it ~Middie
30 i Lower2/3
9. QELHEBREDS (T B ~*Upper
Cabbfs
80
70 4,944 2°14F
60 o p=0.0018 /3 N-
:’Z £=0.0051 i ! e : = 31.?t17.8 45.13:23.5
30 F/%;;/; ] | EEa 374159 50.7423.1
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e By
3. FHRIDIRIHE R 2D EROBRE (54 )
MPZREBIIEY 26+£3.6 % CHIZE I
49.3+24.1 ° Th V| EKEERETIX 8.7£5.0
g &k CHIB L 65.7£30.7° & THEAT Lrwio 1
e MBORES LMRFROT 17 BT IS C 5,947 6%/, FTMC
100 - 2.5:2.0°F  [EAHC 392,34 & 120 C 131
%0 iy LRI TOETRKRE Hr 572 (p=0.02), hE
I Pz - e BEDZ AT LB OBAGICIIEN 22 BIRIT
50 e Rl Defect Bwiinoln (R5), WEXKBOHETOH
2 C—— R Fusion PR CIE ORI T 7.345.6948 & 51 550
2 R Proximity BEOREFID 4.3+£3.6°/F L 0 LT TH - 710
0 : RICEOFTHLASRPOEITEIZITRE
il RIS - ENTWD LI (F-10.7+1.84E, #-3.8+0.9°/
LA S SR IE A50 E M 6), WHHEDZ A 7 L ZETE & 135

WJ%@UC&i Dt %75‘3@‘9{%{17}&%'{% IR D7
hrotoi, Bl 6 MR A OB o 7o
Rib proxirnity 25.2426.9 41.8£25.7 28426 (gg 3), ¥z, FEAUUBOFETEF D
e TTEZFHET 5 & . B ORI TIE 6.2£0.79/4 &
HB BNZEDORER D 3.2£0.8°/4FE LV b kE L
H#ITL Tz, UUBIZRATEI L SEEE O
FICRBD bz, BEEITUUB BNEHF L
FEFI O S EIREIZHT 5 UUB X 0 HEAL
WCETENRE po7e(R4. 5), MBRED
HiPH & B OHET DRIRIC OV TORECIX
HUpper 2/3 eHiH, 2/3 LLEICERE & o 7ER T

¥ Almost all AOMNCENRUT LY bEEICE{L TV
® Lower 2/3 (£6),
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B | ower
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Progression in patients with combined congenital
scoliosis and rib anomalies

Scoliosis progression per year was 2.7°/y in
64 patients, 2.0°y in bilateral involvement

Noriaki Kawakami, Taichi Tsuji, Katsushi
Takeshita, Manabu Ito, Haruhisa Yanagida,

Shohei Minami, Koukichi Uno, Morio
Matsumoto, Kota Watanabe

Summary

This study was designed to evaluate

scoliosis progression in patients with
congenital scoliosis (CS) and rib anomalies
(RA). 64 patients matched the inclusion
criteria’ younger than 10 years of age,
minimum F/U 2 years, no treatment
procedures, plain X-ray films at the first
visit and final F/U. Risk factors were
determined to be:! severe curve at younger
age, unilateral involvement of RA, mixed
type of CS with unilateral unsegemented
bar and contralateral hemivertebrae, and
wider range of RA.

[Purpose] The goals of this study were to
evaluate progression in patients with
combined congenital scoliosis (CS) and rib
cage anomalies (RA), and to determine risk
factors for progression.

[Material & Methods] Based on a survey of
patients with combined CS and RA that was
conducted via questionnaires which were
sent to 450 institutions in Japan (response
rate 50.5%), 64 patients matched the
inclusion criteria: younger than 10 years of
age at the first visit, minimum F/U 2 years,
no procedures that could influence natural
history, plain X-ray films at their first visit
and final F/U. Iatrogenic RA was excluded
even in patients with CS. Plain X-ray
images were evaluated in terms of laterality,
range and type of RA, severity of scoliosis,
type of CS, thoracic height, and other
associated anomalies.

[Results] Of the 64 patients who matched
the inclusion criteria, there were 25 males
and 39 females with an average age of 2.4
years at the first visit and 10.8 years at the
final F/U. Average F/U time was 8.3 years.
43 of the 64 patients had unilateral rib
anomalies. Rib anomalies included rib
fusion in 45, mixed rib fusion and defect in
11, rib proximity w/o any rib fusion in 5, and
rib defect in 3. Vertebral anomalies included
failure of formation in 5, failure of
segmentation in 17 and mixed type in 40.
The magnitude of scoliosis was 41.6° at the
first visit and 60.9° at the final F/U.
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and 3.1°y in unilateral, although 5 patients
did not show any progression. One third of
the rib cage was involved in 28 patients, two
thirds in 25, and almost all in 11.
Progression rate in patients with almost all
involvement (3.1+2.9°/y) was statistically

higher than those with one third
involvement  (2.2+42.0°/y). Cases with
unilateral unsegmented bar with

contralateral hemivertebrae demonstrated
much higher progression rates (4.1+3.7°/y)
than any other types of vertebral anomalies.
4 patients were treated with some
respiratory support (home oxygen therapy in
2, BIPAP in 2 and assisted ventilation in 1).

[Conclusion] Risk factors in patients with
combined CS and RA were determined to be:
severe curve at younger age, unilateral
involvement of RA, mixed type of CS with

unilateral unsegemented bar and
contralateral hemivertebrae, and wider
range of RA.



Report on the First 33 Patients.

Noriaki Kawakami, Taichi Tsuji, Toshiki
Saito, Tetsuya Ohara, Ayato Nohara,
Kazuyoshi Miyasaka, Michiyoshi Sato,
Kenyu Ito, Robert Campbell

Department of Orthopedics & Spine Surgery.
Meijo Hospital, Nagoya, Japan

Although VEPTR surgery has Dbeen
performed in more than 25 countries over
the last 10 years, it is still a challenging
operation. High surgical complication rates
and the small number of patients indicating
for  VEPTR  mandate that VEPTR
procedures be carried out step by step,
particularly for doctors with minimal
VEPTR experience. The purpose of this
study was to report our learning curves and
experiences associated with our first 33
VEPTR patients.

[Materials and Methods] VEPTR operations
began in 2004 with the direct support of Dr.
Campbell. Because it took 5 years to get
restricted conditional approval as a
humanitarian device from the Government,
the first 8 patients were very prudently and
cautiously selected and operated on under
very special situations before official
approval. Clinical charts and images of 33
patients (10 male and 23 female) who
underwent VEPTR surgery in the last six
years were retrospectively analyzed. The
average age at op. was 6 years (3-8).
Diagnoses were congenital in 27 (including
myelomeningocele in 9 and
Spondylothoracic dysplasia in 3), SOTOS
syndrome in 2, Cerebral palsy, Ehers-Danlos
syndrome in 1, myopathy in 1, and trisomy
in 1. Untethering procedures were
performed in 8 of 9 myelomeningocele before
VEPTR operations. Three patients were
treated with home-oxygen therapy at the
time of operation.

[Results] 34  primary  implantation
procedures (unilateral in 26, one-staged
bilateral in 6, two-staged bilateral in 1), 6
reimplantation, and 49 expansion
procedures were performed. In total, 65
VEPTR implants were implanted and the
types of VEPTR were rib-to-rib only in 3
patients, rib-to lumbar iIn 24 and
rib-to-ilium in 6. Expansion thoracoplasty
was performed in 28 patients. Five patients
underwent simple distraction procedures

Introduction of VEPTR Surgery into Japan: A
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using VEPTR without thoracoscomy due to
co-morbidities. Average primary
implantation operation time was 166 mins
(70-260) and EBL average was 60.4 ml
(8-194). Scoliosis in 26 were corrected form
75.3° to 52.4° with an average correction
rate of 28.9%. SAL was corrected from 76.1%
to  83.9% immediate after primary
implantation. Intraoperative complications
occurred in 5 patients (abnormal MEP in 3,
rib fracture in 2, atelectasis in 1).
Postoperative complications were seen in 21
patients, showing decreased occurrence with
experience such as 7 of the first 8 patients, 7
of 11 for the next six months, and 7 of 14 for
the last six months. 16 of these 21 patients

showed respiratory-related complications
(intrathoracic  hemorrhage, atelectasis,
pneumonia, etc.). Implant-related

complications which necessitated unplanned
operations were cradle dislodgement in one
and hook prominence in two. Final fusion
was performed in two patients, each at the
age of 10 years, following decisions by the
parents based on patient psychological
stress over repeated operations.

[Discussion] Over the course of the learning
curve period, the occurrence of perioperative
complications decreased as did operative
time and intraoperative blood loss.
Because of reported high complication rates
of VEPTR operations, it was necessary to
take time for careful planning and
preparations to advance step by step in
building up a multi-departmental VEPTR
team to receive Government approval
without clinical trials in Japan.
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