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Abstract

Kyphosis is a kind of disease with very complex pathogenesis. It is caused by muscle atrophy with age,
insufficient tension of muscle fibers corresponding to the muscle attachment point, softening of bone,
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sitting and standing for a long time, and bone deformities under the constant action of the gravity of the
earth. With the occurrence and development of the disease, the deformity will gradually aggravate and
lead to the occurrence of back pain, even paralysis, combined with neurological dysfunction, and the
effect of conservative treatment is not good. With the rapid development of clinical technology and the
substantial improvement of people’s living standards, orthopedic surgery is often used for intervention
and treatment to improve the patient’s condition, relieve pain, restore the normal anatomy of the hu-
man spine, and relieve the symptoms of nerve compression. This article reviews the etiology and clin-
ical manifestations of kyphosis, and the basic methods, indications, advantages and disadvantages of
pedicle subtraction osteotomy (PSO).
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1. 5|8

B T ARG YT ORI R AT R S BOR AT S R AL, AR T W T 4 /3 th SR R 2 ki
77, BRI T CRTAREAR” RGBS WK TAEENFRMEA 7 E 2RI e 558K
Ple, XA REFAE T, SMREEIE PR T IR 48 7 2 S . ASOmEHEa Mhie
(KPR A S R BL,  Je N B ME 5 IRMEVR B R(PSOYIFEA 7 ik 38 MIE J2 (IR s HEAT 2504

2. BHEROEFARE R IE KR

XA 2 LT M MEABEEAE 1], T ARG R B 45 & BOME AR i o A AR o DR DA N AR BRI A A e 1
SER R U P B AL T B A 2 B S o N A A B T RS S AL AL, FL R A B Y BRI R A
WO AL W T f e A RO BRAZ[2] (3] FERGREBUMEA T, 5 IR % A AR AE T10-L2 MEAR. LS
M 0 DRI HE SR, R L B AL AT 7 AR S A PR I T OB RS M B ), R S PN 25 Rk
M55, Sk vEm R B S EAEERTE, A SR, W RS SR E AR . IR
PERHEMI A S5 . AR MR 7228, AR AT o8 SR E ARG 4], SARE M ESEER
YRR R SREEEAER . JET S ERE[SIRF(6]. APIRE DRSS R A AR AR B AR
REE[4]o FEIRK L, AR DB 3 2R BT S AR AN, 79 3R ANULIA 5 ke s 2 60, 2t i
BAE NP ARATE, AN, AZSEEE TRIERN T EMGE, MEE A “H1H 7 FERHE
AL, FEENA RO MITIEE, HET 2 B IR R S N OE AR . RN, TR T,
AL AT AL S B 5 A8, RO RAE,  HER A B LA T 32 20, A B AE RS S, I
Ik —RZHA . R PSR A B R, A S U A A, AR R A BE A 2 AR T
PUBES. PR R EBON PR A G S R R, ™ E R 3 1 AR, & H AL
JRERLET .

3. RREERFARN

BT RSV IT A B0 N S RA T 8CR , B ETIRIR B3 DLFERTHO8 G777, HARAXAZ,
Fd 7 A R, W EE T FAREESR . ZMER T #H AR (Smith Peterson osteotomy, SPO)-.
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2 ME 5 AR E KR (pedicle subtraction osteotomy, PSO). 4= HE V] i5: 4 H K (vertebral column osteotomy, VCR)
SE17]. HETAISY M 6 Jead (1 g, SRAif)fa 77 /N RAT R BER /r#el VbR 114, e R YIbR; 11 4%,
SHETAR, BHMEATS VIR, IV 20, MESR. R MR IE FIME R BT80S vV &, BT Y)
Br: VI, IG5 BMEGR YIRS, RIZAETTEE) (8], B— il MFEEANEEIAFE, 75 RS HHE
A= FARENIEHAMES . WK TAES, RIEAFEENER, FEEOESFARAENE, 4
AR TT RAFICNEE . PSO PRIHBUF AT RCR, VRN BT ER AR o %07 0 B (8 BREEAT &
e o PER A5 B, LT 5 F e 2 A ) SRR K It 2 403495 P IR B S PR . e iR R B 1
BITSREL A R[] X AT ARG IE I H A ISR A K A A 58 22 4, AT B T - v s Sk 1) L7 45
i RBET R 10]-[13]0 PSO ELFEVIBR G 77 HHSE . MEAR . BEOE. b R AT IREIAT BAfe 5 AR S5 A A R4
TR I G g B A, I SEI SRR IE[14] [15]. 414 PSO C ) v M FHF IE SR, A GE
R TR E AR EE, T 2ENBITH TS BE16] [17].

4. PSO EA& 53k

BE GRS E, R ETEMT, T AR AR DA SRR s (1 F AR AL, KR
I R R R T B U TR E,, DL SR BE G DR 115 3515 52 15 17 - B AR At i i R . K R 0 £
Bk, (EREAES, WA ). TARLE XIS MR SN R s oW TAR S, UEE MG IET
PIa, R T] S LR R A N ). A AR VLR LA S, RIBR
MESS LA, 285 AR 1 X SORIME S5 AR AT A o FARE R T ME S AR, DLBLRA (R ME 5 AR B 52 4 o3,
ERMTHEE PP BT 23 MR EANGEBEARMKERIRE[18].47 C BB ML E LR ET 7E A1 =,
AR H e AR B I SR R S R AR IS B AT R B 5 i FEA R . 7 43 ek A 5 AR b TR [R] L
Bl St 5 AR R il o AR BR AR KB T, SR A B e O ME 5 AR 25 Bk RV IR 4y . 7E R AT RE IR
HE AR A BESE B TCER I 261, AR URFH /N B RS R G v 79 (A =5 R ffe 1 A A P 0 B 8 Jo 50 B
K B SR T REAAE AR I AT RE L S BE, JEESIVIBEAR . B S, SRR B BERZER . BT TR
R BE R 3k, FEMER AT O R 2 A 25 & S KRS ER G 4T, IFFEIRET 2 [ FdE
) D7 O AR v . I, RS B AR BOE B AL R B A S AL T . RN
RiE, HUIRR AR MERC B B 5 BORURDIR B Sk JE AT 1 AR i 1R) . DG R A) L B SR () AT = A
G0 H CEBMNIEATE A G TATECE M B PAE GO0, FEE IR 20 R A AR B (1 4 22 AR
GIEOL, WA REMEG . ARSI, AR KR EMEEFARXEL, AR T AR 5O CE S 45
wEIGIRE . BEMAETIE[19].

5. PSO BN ER Bk

PSO #H 2 ) 2 N A I = AR, 7THUE 30°~35 ARG B BUR09], HEEEH T HE
HAT>25FAERT IR IE s JORTEAPET > 10 om, B TR A S BCART MR AR AR GE; AR, 1
EM B RIS TEVES IE s Jenl ) JE RA AR, MER 3 (R BR R SR pa AR MRS 2 N B
IRFGAR AL 19]; HERARTE ™8, A el B/ TR mES%20]. Xi 25[2115RH PSO HiAX 19
NG 5 T A 5 B AT TR IR T T AR, AR 14 Bl E RS R R T, SR B
40.2°, P IER )Y 85.8%, VAS PFor WARHTFIIME 6.7 (B 5.0~8.0)42 & 2 e 2 BE VT I (1)~ 35 2.0 (V8
[l 0~3.0), RMEZR|HEMFEB @R 1.7°), Frf 19 HIEF LS T B 4GS . Gavaskar Z5[22]%) 52
INEAE J5 52 PSO TR BE AT 1 I RTBU 2 AT e 45 = I AT BEVE VAL, BEVT R LT A B e
TALSEIL 7B, o E KA RGIF RORE HAF B RE S 0 8.4°, TIARHATEHE Ny 58°. HIE[8]F Chang
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Z5[23180 Arun Z5[24]% T PSO WIBEVERAT 4, /M43 tH PSO ST HEAR B B AR5 ™ i % K e ™~ T
I A AT DR TAE R, AE06) T 25 R 1 s o W T RO 28 5 T e T, 12 7 ¥ P/ L U 22 58 A& - Gupta
L9, PSO FATELLVFIA B2 AL, L HEECE & B 705« B AR B 1 [ e A R A7
s HUIBAR S FEEFEA R BRI A B AR RO K TR R R i 2 4%
7 THI P v 55 LA . XS EE[25190K, PSO A XHER IRIARE [ 5 L SV AT AL B, DR R B B 1 oA ) 4%
S SV IR R AR N B TR B DORA TR A, AT S350 7 28 8 R 5 P U H RS 350 % S RO M P AR
AR KRR T
6. iTig

TG BRI FARARNAERZ A Z R, (HREMIRIT 7 £ R BRI EENETE. Ik
IR SAR R AR AR A TR, A SRR SZ 15 R — A2k & HVER M &, S8 Mk er
TBIT o BRI 1% 22 A2 042 H3E NE K Ll . PSO RUEE N4 ER AT, ERE SR
AR ZRERFEIRIREE AT M. T A = ARG ST AR F %, Carbone [ HHIBA[26]58 1 73
BT 1441 £ 83, Hor 446 GIEEATHRMERCE AR, 996 Bl BT IEMERE R, 226 BT 2B AR, i
TR, =HEEARARG 30 RIETIHRAN 1.2%, HKHISERS R 2R R P %1 BH 2 1 e A
5. ITER, FEEMAF R(minimally invasive surgery, MIS)FAWI K B, PSO AWM R T Hbtth &
fe, FEX A M B AT HE AR RS AR, SR R EER I R R R 1 TR Sk e — DUk A
HI AR, HARE IR R, MIS PSO F & 5 ik T H BT AR B — 285k U X, [RIEHREF PSO
FARMZ hReME[27]. Si ZFE[28] 1T MIS FlkrE 5 i (standard posterior approach, SPA) LA PSO 757 58 E.
PR RAHCIPERE 5 G R e Ak, AbATRBLS SPA HAHEL, MIS 411 F RIS R B45 5, &
MR, il MIS 411 SRS-22 “F¥ D) aeiEshvEorm T SPA 4, A1 A MISPSO B R4f
(IR FH AT 5% . Wang S5[29] 19— 0[5 B 1 73 4 [RIAE A, MIS PSO R T4 401 PSO FAR. —IiZEA 5y
[30]427~, B ZAA B # B (vertebral column decancellation, VCD)ZE 55 IE [ B HE J5 o™ W 71 2 R T A8 4
JiTH b PSO BEHARHA . S T BRI 9 B A 4% AR R AT IR SRR T /A AN R 0, DA S el S Bt 5 i
KFE4T PSO KyATT B EAE IG5, Diao ZE[3113EL 04 71 91 DR 0 JBEAE J5 1422 52 B 45 2% PSO 89711
SREMEEAE R B, MR AR R B AP, B RO AT . A RS S
7E L2/L3 #4T PSO, i L1/L2 PSO & FH T IEAMERT ™ B . HICFEES, 5 4h—T0F) PSO 87T S B H A
A M EHE J5 ™ SR SO R 45 =3 (R 5 i . PSO A2 ¥R 7 98 BLIE A 48 4 i M J5 1 2R 25 1
ST, FF B BUEME G ™ B R B E L3 KTAT PSO [18]. XTI M f 3 A4 Ja A Ja ™ 1) 32
H, BVATHS PSO AR, IATEMEILR, 17884 PSO AR 7R BEATHEA DI BR B w] 2416 2 05 1) B B8 8UE »
I HF=E M AR T FR B T AR DIBR A, R 5448 PSO MLk, FARERERE, RilEFE LD, HFRIEK
AR R TEAR[32] 0 BEE B IANWT 5635 DL AR AR B AS W SE kAR, ARAE 25 2 AN W7 H B DA A 2 it
ek RS, DA BT RTB B R R . BHEOR AW R, o5 & ) SR AR IR R 5 i
Z SRS SR . METEAANE R, FIRFRIEREHBENEAAA AW HRRZ PR
&Y R
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