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M AR )5 O e T 6 F K s IT

RE A TR R R, IR, X B W
(FEZE & RER, 8 BF LSO, &8, P E)

[FZE] B89 AR B IE A FT 6] i NEHE it 2B 0 28 05 B P 22 0l . 3R X PR PTG =TT s AR 08 R (asym-
metric closing—opening wedge osteotomy ) # IE 35 77 1B 728 P JEAE M J5 0 WP 19 R Ok 597 s, Faik 31 Bk A8
PEREAE A S N W A AR IS 65~78 %P1y 723 % IME LA Z PR R 2 TORER G PRI 4.1 & DR
B ARJE 2 A BORIRBETTI 19 X £k | I01 4 BT RAE ST ITAG . SR R IAH I R R ARG T A ik
IR IR b R A 2% . AR KB DT B Y X R R LI~ST A A BE i UG M 113985 I 200 50.5° (FF IE 61.8°),
JE M B 64.3°%F 16 E AT ™ 14,10, ™ 5 i 48.9°4F IE & 8.3°, AR I 68.8mm %F 1E = 27.1mm, #k K%
#E (sacrofemoral distance) FH 59.3mm ¥ % —5. 1mm , BUHE (R} M B (sacral inclination angle) B 9.7°3% % 34.3°, K
B 4395 191 48 T 2 R R A 09 IE I R 25 2R, A 8 i (26% ) & A= 38 FH I ™ (junctional kyphosis) . #8518 : & - ik
KBOE BT F AR = FEFA# (3—column release) , 1% A9 28 0 s, R 0] 8 09 7 IE WY | DA ML 35 @ A LB 250
BHRTE O (center of gravity ) 9 B 47 0C F 1A Y718 A% M IEHEDN J5 ™ w5 I8 B2 1 SC R 3% B — 5 B T R T s 2
TG R, 58 SR AT S A~ 1 A A DR 0 XA
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Surgical treatment of degenerative lumbar kyphoscoliosis CHANG Kao -Wha,CHEN Tsung —Chein,
CHANG Ku-I,et al/Chinese Journal of Spine and Spinal Cord,2007,17(7):489~493

[Abstract] Objective:Degenerative lumbar kyphoscoliosis(DLKS) causes sagittal and coronal imbalance,poste-
rior sacral migration away from the center of gravity line,and compromises the mechanical advantage of erec-
tor spinal musculature. The result is muscle fatigue and activity—related pain.We review radiographic and clin-
ical results of patients with DLKS treated with neurologic decompression,asymmetric closing—opening wedge
osteotomy (COWO),instrumentation—assisted correction according to a preoperatively made template through a
posterior—only approach.Method : Thirty —one patients with DLKS (mean age 72.3 years,range,65~78 years)
treated for intractable pain were followed up for a mean of 4.1 years.We assessed their preoperative,2 month
postoperative ,and final follow—up radiographs and administered a questionnaire to measure changes in pain,
function, self —image , patient satisfaction with surgery,and postoperative complications.Result: Final radiographs
showed increased L1~S1 lordosis from 11.3° to —50.5° (increase of 61.8°),correction of kyphotic deformity
from 64.3° to —-14.1° ,and correction of scoliotic deformity from 48.9° to 8.3°.Sagittal imbalance significantly
improved from 68.8mm to 27.1mm,whereas the sacrofemoral distance decreased from 59.3mm to —5.1mm,and
the sacral inclination angle increased from 9.7° to 34.3°.Subjective pain was significantly and persistently re-
duced.Most patients maintained good correction and had good clinical results.No major complication occurred.
Eight patients (26% ) developed junctional kyphosis.Conclusion:Through neurologic decompression,the best
possible correction and restoration of sound associations among the spine,the pelvis,and the center of gravity,
are crucial in the surgical treatment of DLKS to obtain satisfactory clinical results.The 3-column release pro-
cedure,COWO ,and procedures of neurologic decompression and circumferential fusion at L5~S1 make DLKS
flexible enough to be manipulated adequately from behind.A posterior—only approach minimizes the risk of
surgery.Junctional kyphosis remains a significant problem.

[Key words] Degenerative lumbar kyphoscoliosis; Closing—opening wedge osteotomy ; Center of gravity ; Junc-
tional kyphosis
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1R S PR BEAE M J5 1™ B JE (degenerative lumbar
kyphoscoliosis, DLKS) J& ¥& I HE 2 A~ M [1] i 4% %
SHEARBLIE 35 567 25 18 722 1 o302 B0 3 ) 0 ot S A
CUBRIE o — RO P T 2 AT M A SE A 2 LS ToUAE
e L2 5 L3, H 3 P B 0k 0 o 28 A A2 Bt
(lumbosacral junction) , HoJE 0 LAE W94k T3
W07 FEER, B R RIEER TR A KT
AR S R AR TV, 0 5 o AR 2 0 — Bk
(lumbopelvic congruity ), kA BE¥4 HTEAHE U5 52 T
P PR ZH 2 AR A 1 ) A A BIC N phh e R
TR 5 B A0 22080 s AR X BRI & — I Tl B
B H A (asymmetric closing —opening wedge os-
teotomy, COWO) K 4= Ji filt & K (circumferential
fusion) VA7 37 5] DLKS 4%, [0 i 43 1 H A6 77 45
H RV W7 RO R R

1 #ERFFE
1.1 — Bk

2000 4F~2004 4F39A 97 DLKS 4 37 #l, H
T2 BIsET 4 Bk VT, oA 31 B E 5 8 4,
2023 il ARk 65~78 % V-3 72.3 % HEBR S
LB MEIRAS BT AR LABURE & X Ze Wil
(L (DEXA ) o ) F 8 %% B2, o 10 91 26 3%y &
JiiEk Z (osteopenic, T {HAF-1.0 £-2.5 Z[i]),21
1 B8 N B AL (osteoporotic, T fH/NF-2.5),
MRI A6 A5 ME 7] B2 728 78 K i 22 52 TR i O
1.2 FARINL

R AR ASE AU 3 355 ]V B S R 5 55 30 B 4K
LR Y AR M 2R (template ) o S5 J & 2 57
M7 X 2 7 0 AR B 48 0 OR 2= AR JF
SENTE— KB W AR b HRR 405 i B LT Y
JEEAFE By 800 o0 Mo iy DL L i B A =343, e
A7 45 (hip axis)!™M, I DL A B0 DL 46 09 B 2
4% (pelvic radius,PR) K242 | e 5 A 7% I A 1
IR AT I RAF B AR ST 22 A1 (pelvie radius—
S1 angle,PR-S1) AZ& (PR & PR-S1 [ by & %4
(constant)!"? | fF ZHLEE (SFD) 2k O (A hy B A
L 1E H AL T AR U AR T Oy B ) o PR e
T A AR 1 B A 5 AR Sy [5E]0 1e] Sk i Je e LA ASE
PFARPERBIENEZ3), 2 L1 W)E E A
B ST J5E - A IR AR B 450 2 v 4% A 5 AR
MR e KL, B2 H SIFE EARLL G
bzt & D R A R 1 ARAE TR

e P 00 5 A — i 0L T 25 R T L1 A ST Rz
EAEIC S PR R E 2 BOHE S AR ET AR
s 1 20 45 38 43 AE 37 I AR 10 AL AR (pelvie
incidence ) \S1 &4 (overhang of S1, R #EHEZ AR h
O RZ AL S A EE L R B ) | BUME £
(sacral slop) M B % & (pelvic tilting) , -4 415
Legaye %P 24 21+ 58 20 AR AR 09 I HE (L1~
LS)ai i B AR Jackson 25N S B L1-~S1
RO RTIAA B 2/3 WA T L4 LUF, M Hammer-
berg ZFPHA R 70 % DL I B L1~L5 Hi Y/ B
40% i F TA~LS Z[H], nl3H5H L1 = S1 A
FORE PR TS R X R L4 ST 43P A
iR AR5 L L1 A ST AE =5 MR R AT Y e £ N
THRAEAR A, BRIE E AR R 22 ih 2 3 1 TR SR
U PR 4 T B AR

A U ML B U R R D) R S
T, s JE AR LAl A A v i 5 4R Ak
TFARI B IR b5, DAE R I B ] 5 e B 4r
TRV R BB S BRI a Sk
IE 7 il BOE AR e M, AR KP HH B 5 Y
HE [ 5% i S RE X 5 AE 2 o 2 A B BT RS
BRESE, M ARIRET i koo Y B A B 2 #UHE
R o MR 28 45 Tz Y HEAR DI BR Al
W 3 Dl T R [E) AL R o A B (Gl 1.2)
PR 5 ARET IR B, DD BRIZ T R HEAR SHE 5 A, 5 LA
B TR 28 AR B ME 5 AR AT T B %) TR AR A S K
) R S5 [ 8 ) DB, T R B DA Sk Y cage IR ER
DA, A AR o ) A B A 1 Sk R P g, R T
B AT 58 b

25 A T 3 A X I M S AR R
BT B CBFARIRME VB LUE F 5T IF 2402
HE B 2 BB A A SR T AL Bh SO i as 1a] g et
B L (0 W AR O A A A e TR 0 R
A A Sk R v A 5 AR BT R i B R O LA I
Je i B E  BE  AA R A sk A v A )R] I )
R B HT B B B RS R BUR Ab
M 5 AR TG, F AR R S 5K I TR )8R X
FRIGHTTF G RS BRAE X FR AT - TR s B R
P LA — AR UM 54 [, AT AR B A Rl
2 I fL LA Woodson 2 F I MR A& A JoiE
BCA BER 2252 T, TEBUE PG T S it e P 1 A
fff o A DRI

PR X7 8% A BT R 4P BHE 5T A s B HE 2
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(] A [ 5, AR IE cage sX B (strut graft) M J5 A
A1 L5 K ST RMEMmIEL & o X F T/ F-2.5 1)
21 M BT A R A, A SR S o ] 2 1 B A 4B kT
HEAAK (adjacent vertebrae) B A JIT 68 25 40 5 KR )
1) 2 4~ cage, AT BT % 15 BeHH BT

FAR P& T 5000ml W 57 2045 1k F A 4
1~2 B F RIS AR 2 TR, B#
TEARJG 48h A 28 H 50 i) Jog AT = ELOR 3P B R
T8, SCHEE 6 1 H
1.3 PGk

BUBEARF, ARJE 2 D H BARKBEVTEY X
LA TEIR T R ST A X A (B
0GBt < R 16 Cobb #f (™ DA f %k 3
) ELAE T1~T12 J5 ™ /A B L1~ST i | B (i
&t i (inclination of the upper surface of the
sacrum, SIA ) 1% ( I ik 1F %4 ) A Ak B B (sacro-
femoral distance,SFD) B B 3k v B HE
Z T H 2125 FiHE IS (promontory ) 2 7K - 25
(B AEmT )7 M IE£L) IR C7 8y dE 4 ST )5
b H 2 KRR . R TE B Cobb 5
AR, D C7 B 2R BRAE h S R L 2
IKVIEE] IR BTN B Y5 — Oy [R5, (o]
TR DhRE . A FRIEE (self-image ) & X i
I7 I 5 R A 4k 46 S, L Wilcoxon signed -
rank K5 3 A 58 152 00 BT, P<0.05 Sh A G it E
X

2 R

I 2519~9362ml, F- 3650ml, T A (1]
191~313min, *F ¥ 245min, Jo A o 38 T 80 22 F1
KME I R IE KA RIGH 2 B KAl
R, RINAEA, 10 & A R 2 VI 51

9T PUA ZIA A, 1 R R A I O T RE O
KMk SE WA, BIERETERG 3 A
A VAT AR RS SR B S AR B R IR R
4,10 B8 H ARG KA R K, TCE Levin
B R PRk B I AR AR AR R

Bl 2~6.3 4, F- 34 4.1 45 R ETEIR 350
7.9+1.1, RJ5 N 2.3+1.5(P=0.01),27 | (87% )
Wik F AR HR . RATDIRE R 9, RIEH 15
(P=0.03),16 191 (52%) R J5 Thfig ek 3% , 13 i (42%)
AR 2 ] (6% ) DI g s /b .« H 3B AR
4.5 P EARIFH 9.5(P= 0.03),28 111 (90%) A ¥
3,3 B (10%) ANAE . 29 1] (94% ) XA 7 45 5Lk
B R O B, SR BRERIEE T RIBYT 52(6% ) B
AR,

JCBEHEET 35 (pullout) & 2E A 1 1 % A %
S viig B AE S AR BT AR, R D A A A A A2
B L5/S1 AH 1 R A G T 2 R A L2 1) kA
B2, 20l AL PR EIG A, 8 Bl (26% ) Sk v
fif] 7 Ak A AR AR A S M B B (junctional kyphosis) ,
o 1) RSk vty Y B R AR IR M AT, 1 B
WA B & A cage MNoR A Sk o 15 Bk R R
AEVEE T, 2 B S v B Y B W R AR TR
e BT AR [ E L N HE A 4 19 T8 46 P
HHT BB kA S G W A 2 B
T A [ 5 2 1 A

ARHT. RJG 2 A H R KBEIZ B AR 220
HARIER 1, 6 BIART ARV % ,SFD i
KFIEH A, L1~S1 [ ™ A Al 5308 hy -43.3°£9.8°
(-36°~-61°), RJ5F H-52.3°+12°(-33°~-63°) , H:

SHEG B X (P=0.04), BRI -5 A

T1~T12 J& ™ AR AT A i i IE &2k (1,
2),

®1 NBBEFARUAREF2NARRKMEHIAZGEUERFR (wxs)

AR

AJE 2N RN iY]

TI~T12 JFifh (°)
L1~S1 B £ (°)
J& 1™ Cobb £ ()
™ Cobb £ (°)

25.0+£9.1(-7~48)
11.3£3.2(-5.7~21.3)
64.3+12.4(49.1~73.1)
48.9+14.8(32.3~71.6)

IR TP (mm ) 68.8+11.3(9.1~91.3)
SEAR T - (mm) 41.2+11.3(0~57.1)

HCARE 1111 (©) 9.7+4.8(-9.8~18.1)
BRI (mm) 59.311.0(29.4~78.3)

28.3+7.8(12~55)
-52.3+12.0(-33~-63)
-13.3+4.7(-5~-22)
7.7+4.1(0~17)
-3.8+4.0(-11~22)
14.5+3.1(0~18)
36.1+7.1(22~41)
-6.1+2.5(-20~18)

37.8+8.9(13~53)
-50.5+11.0(-34~-65.3)®
-14.1+4.5(-5.3~-24.4)
8.3+4.5(0~14.8)
27.1+3.2(-5.1~45.2)
13.3+2.1(0~17.1)
34.3+6.8(21.1~38.8)
-5.1+2.1(-19.1~18.3)

7 OAT G H-43.3°49.8°(~36°~—61°)
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B1 HEL,70% a Rij X LR EN Cobb £ 71°, MY Cobb A 65°, IRV # 36mm, L1 % ST Fifh A 6°, HUHEMT
FHA-T0 MOBEE 58mm b AKUWEETI IS 1™ Cobb fli—14°, "™ Cobb ffi 7°, SR TH AT 10mm, L1 2 S1 #i ™ /1 -38°, fiffifk

B4R} A 23, HRIBHE Smm , A5 B 58 R T0 X F ARG S E

3 it

FARIAYT DLKS 19 3222 H A 2 i B sk 6 8
H IR o DLKS 51 A& 09N B3 p 28 AR A 0 sl b 28
P 3% 77 (claudication ) ] 28 Y] Jie %) 4 28 Yok s i 5%
IRAR S HUW N ER TR Y o] LW R B AE | P [ e A
L R R, T LR A LR AR B T DR e
ARTHT S SR AR THI e A, 5 DR 0 0 25 B AR E 0
FREc, PG, BT w20 o g ek bR 1 S Ok R 1 T i
Hb U IR T E O LA 4 B O A DURRBR
BT DLKS £33 B R 2R A, A8 3 i AS oy Je e
WO Tk L, T EL T A S WU A 2o B T
VESA AR 2 T BUILIA % 57 P, Bl R A AR IR 3, L
I8, 0 HE TR AR A DG B A AR A
S REARILA AR i ARG Ak, EE R
S A L i A el IR TV T AR 2

9K O R T A — R DL CT BT IR ZR RN S
Jei LA Z KT FE W, 4 B 1% EO A T A D
P T o N e R A VA R o= g R el
75 BT (SFD=0) , i o B RO 9 T LA C7 4%
ALK LI RN FI L, FEA A o,
STA B/, A gl J2 B RIEHE 1] J5 %% AR B2 A 5 ™
WA JE | o A5 08 1 B 2 S U (%) 17 7, A1 okt ol 7 3l
ST, TR R LRt 2 A0 T A AR5 B AR F
i, BN & AR KR . K7 DLKS &
Br 7 C7 LR AR KA, H SFD 28 K, 5 iE C7
LR IR 2 0 MK EHE IS 22 B &0 B A
SR H T IR RPN . AR 6 8 4 RHT
C7 #y 4@ it 1L5/S1 MEl & (IE#) (A m KT
IEEER SED, 5 A ME LU 32 B LR 9, R

J& SFD B sk /b Je | Hor gt 3 el |

DLKS 14 B I %5 15 38 Iy 4 5 7 4 M A — 1 2%
PEEOCER K BOAE IR HE 30 4> B 5100 26 LU BR L
TEVERIR . 1B AN LN BRI B H PR M PR-
S1 2% 8, 78 DLKS B 3 b 1y 2 5 55, e — 8 4L
BRI ™ A B A DGR, EERIE T O™ A R R
Al P R TSP DG R Al AT SR B DGR 1T SFD 2
S VA, ARYE IR AR B, B SFD R
0, 4% BEA 3k 8 W oty A 76 7 AE 3 B b (42 s AT
AR, AT A B — 2% A O U A S O
L MEREAT R, PR T 0 f e
VR 2 (45 7 B Ml 4 2w 0 R AE TR
Legaye 7~ 3CPET 1T H ok 09 £ B, nl 8 gt < A 3
O EEHE B 2506 3R CFEASHIFZE o FRAT T o A 174 JIEE G
B ™ A B (L1~S1) 4 50.5° 6 SFD M 53.9mm Ui
=5 1mm , AR AR BT f R 43.3°,
ARG 523 g1t LA B 2SS AR
X A2 PR R A O R R R R R, B AR R A
VEREAR Y J7 1 2 R AL 5 (H 45 SRR 2 &

GRS O VAR K= R R S S K = o
051, T o 208 R B B 45 S, DR A 3 O A S A A
FE v B U A OME SRR, AR IE SRR TR AR AR Ab
W7 IEBR ) T FRET 2 an s T i B A DL
Sl oAl 1 WG L A e A B 4 R A AR A
13 LA 2 HUHERM i 22 30, T 5 8 45.1% 15 BOB A
TS # T AR R W] B g — 258> SFD fH . AR
R () C7 B T 26 B R SFD &Rk 2> | STA 34 m
TR RE 4 B - 445 DL

) 45 SR A, TR T 45 1E S IR Y
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R AR R B, EL T R A B BN AR
H, PTREAE O IR A TRk n) R Y BT A E
B 1802 A B A8 B B PRAR B0 BT 16 9 191, Xof
A FE A AR B PT RS KB

P T HE AR B R S R, A AR A
h— b R R AR IE 35°0-1 . COWO PR AE 1A /i B
Bz LW IF , A] 5 M B ) 42 5 99 IE . {2 COWO
JEBHE G E TR, FH4ES FRENZH
() 25 (B9 /0 3 IE R B L 30°~45°0-1 X F 3 AR
B ) A A R T IO A7 T B A fR R O 1) 2 B
DASEINGR IE R, (B8R A1 0 i i AR X T 4R
R — R, SN AR W FE R STt B E
BATA AR IEfE D BB, HZMEAR
VIBE 0%, ol LIRS B 2 (%5 1E , N I R i 42
i 32 AR AT, FRATAM G Bt o] LAAE B i 6 A
KGR IE 48 25 TR FA 4 m T FARIZ 4
P, AL B 25 SRAE B COWO 1 A3 RURA i 1H 2
TE 1M 1 1) BRAE (14555 1F

Deward"\ Ay 5 5T Bt A B A [ 52 1995 491 &
HEZE G R R O R g R, R R
H A TR T A [ 502 10 S v A2E A 07800 B 2%
BV AT TR 8% T sl e HL A (BT A 26% 1 &
AR BTN RBR T 28 B4 I F7 380 T B g R
A Al LA PR 2 s AR M R A (1)
BE KA AR R R RS T, B 2T B
P2 gl S A Bl B IR AR EATE R LA A Y
B2 AT AT 8, X G A FE R R R
A G 2827 1 ol B R B (proprioceptive) I B HL
it JR AT ) AAE R 3, TEAR SR TR LT 1 = 3L
JE W IE 5 (2) ) T AR IR T A I 55 4 L A
SR E BT BT .

BRETHR R TE AR G fecH O I R . TEHT
TE J& o™ W TR B A 0 0 O 7 02 fR S T H A T
X ST B R e R R AE G ) B R
PRy, I 3 ol S A FE T S5 A 880 T vk R 2 IR
(0 =AM, K o IR 9 I 2 A i 4R DA
A1 J hi Ak i i R TR LR AR sE A
Qb 2 7 57 B AR B AR E B — AR, P A
RS e QN N 1 8= i W1 AP 1 1
() ST AT SR ANE Y, B BT 5 Lt
A ) 2 S RN DR L 389 8 i B [ T e
HIE [ 7 B S AL BB R TN Y ST S5 4T
A PP A ) A B A B RTA AOR ST ET

PR B 2 B RS T BU AR Wbk 42
FlE BT E A R, HICE S R E A
. AT BET B RS AR 20 B AR L
HIIEHEH,
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