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[(HE] BB BHITEHMES RHEAREE (pedicle subtraction osteotomy,PSO) ¥ ¥7 5% L1 ¥ #E % (ankylosing
spondylitis , AS ) I HEHE J5 1™ Wy JE A v 2R 52 057 e 1] 45 1 BJ7 480 M 0 A2 ) A 8t . 73 < UBUPE 23 A 2014 4F 4~
12 HEFRBEAT 5 Be PSO B P9 [l A b o FH 2 A7 3 1) 2 19 27 1) AS B A 5 M R SR &, T A R E TR
5 Y Bl 7 A A AR IR A X 4R IF A S AR TH 0 £ I AE S ™ 1 (thoracic kyphosis, TK) |4 4 e KJm i
Cobb ffi (global kyphosis, GK) JEHME AT ™ # (lumbar lordosis, LL) F1 J {R Ifi °F- £ ¥ 25 (sagittal vertical axis,SVA).
W6 17 W5 1 28 01 RE S A E HENS LA B0, DA K 1 S A0 5 2 A0 65 A ], 8B A 7E SRR TET 1 8 67 (sagittal
translation, ST) K F SmmiE X A A ML . &R A B& IR 52 )l F AR . SEHREDT 5.242.4 4~ H (3~12 4~
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Application of the novel reduction technique in pedicle subtraction osteotomy for thoracolumbar
kyphosis secondary to ankylosing spondylitis/fQIAN Bangping, QIU Yong, JI Mingliang, et al/Chinese
Journal of Spine and Spinal Cord, 2015, 25(9): 793-798

[Abstract] Objectives: To investigate the effectiveness of the novel reducer for preventing intra—operative
vertebral subluxation in ankylosing spondylitis(AS) patients undergoing pedicle subtraction osteotomy(PSO) for
thoracolumbar kyphosis. Methods: A total of 27 AS patients with thoracolumbar kyphosis undegoing PSO be-
tween April 2014 and December 2014 was retrospectively reviewed. The thoracic kyphosis(TK), global kypho-
sis(GK), lumbar lordosis(LL) and sagittal imbalance(SVA) were measured. The subluxation of osteotomized ver-
tebra was defined as the sagittal displacement of more than 5mm between the cranial and caudal vertebrae at
the osteotomized level. Results: All patients underwent surgery successfully. All patients were followed up for
5.2+2.4 months (3-12 months). The preoperative TK was 43.2°+10.6°, GK was 72.6°+15.1°, LL was 2.3°%
13.5°, SVA was 12.8+4.2cm respectively. The postoperative data were 42.9°£11.8°, 38.2°+12.4°, -38.6°+13.0°
and 3.2+5.8cm respectively. The final follow—up data were 42.7°+10.5°, 38.8°+15.2°, -38.4°+11.6° and 3.3%
6.4cm respectively, Significant differences were observed in terms of the improvement of GK, LL and SVA(P<
0.01). With respect to the mean loss of correction of TK, GK, LL and SVA, no differences were noted(P>
0.05). Moreover, no intra—operative vertebral subluxation was observed, except for one transient numbness of

the right lower extremity, no other neurological deficit was occurred. Conclusions: The novel reduction tech-
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nique can effectively prevent intra—operative vertebral subluxation in AS patients undergoing PSO for thora-

columbar kyphosis.

[Key words] Ankylosing spondylitis; Kyphosis; Osteotomy; Subluxation; Reduction technique
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i BEEHE S5 ™ W S A2 5 PR 5 A R (ankylosing
spondylitis, AS) B HHRFAE 1 204 | F 2R ION B+
I R IE i 2 5 i 2 A A SRR D BB OR

SEUR R BT SO LT RE AR TR i, B
TE AR e A 2% i S IR T 28 91 o0 £ 3 09 A 1
gl e S AR AME A E (pedicle subtraction os-
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B1 KAFmassiin e, —
ITE B (1) AT A SHF (2), 32
FF(2) By L 3 by #8405 3 (A) T S
A1 55 HE S AR TR S O ) B AR
(22) , PIASSHT (2) F 38 47 3 43 1)
5 IOE T 0 (1) B P S R 3 4 45
e LT ER (4) B2 #HiE
RERE OB (D) MPIA 3
FF(2), A B 07 S BIEFR (34),
BUETRS TN (4) i 8 BT HEL
Ui (5)  HE S ARIRET AR (6)

Figure 1 Schematic diagram of

reset guide: Arc—shaped reducer guide(1), two rods(2), operator on the top of the rod(A), connector linked to the tails of

pedicle screws (22), and the ends of the two rods are connected to the arc—shaped reducer guide.

Annular tubes (4)

Figure 2 Operation chart: Arc—shaped reducer guide (1), two rods(2), lockers(34), handle(4), segments caudal to the

osteotomy site(5), and tails of pedicle screws(6)

FH G FARCE HERY b AR SR RSE , (o 480 R M A i R
KA AT, DLBEORECE AR B, S R 0
Bk .

VA5 AT TR, PH AR BT B 4 A 8 A 2 i 408
T AHE 5 HRMRET | X6 22 8 52 A6 5 ] 2 B 5 9218 74
TS IRBRAEAT ALY, By B A5 A it A A T
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BB EAL R R B S P TR
PO BUR AL P, R T E R, ) i A AR
BT SEAT AR B AR th AR B g A, C BV X
LMLz LA S R HER R TN B B4 )5 58 A
HEAE AR, FARESLEMKEFE KB M
(somatosensory evoked potentials,SSEPs) | iz 3] i/
& B (motor evoked potentials, MEPs ) B & Wi 1
T e,
1.4 JORGEFEIE S 05248250 &

FE i ST A A F AR ML X 2k R BT S 4R
Fr o (1) Mg #E J5 ™ B (thoracic  kyphosis, TK) : T5 #E
2R T12 MR T A RZ MM AE, (2)4
B A KJF M Cobb ffi(global kyphosis, GK) : &
FEJE 8 B s R b vt b 2 5T s R 2
Moz [a] ) A 1 . (3) BEHMERT ™ 2 (lumbar lordosis,
LL):T12 #EfR b2t 5 ST MEAR I 2 2 8] 1) /1
B, (4) RARTF- 15 (sagittal vertical axis,SVA) .
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Tl

1.5 Giit=forik

K SPSS 16.0 Ge b+ 44 X B dis #4748 2%
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x1 276 ASMEHEELREEERTT, RERK

REEHREFSH (wts)
Table 1 Radiologic assessment of sagittal spinal pa-
rameters in 27 AS patients with thoracolumbar

kyphosis before and after surgery

F2 IBIEEAS HEHEOBREEERT . RER
RKRBEHHGFESH (
Table 2 Radiologic assessment of sagittal spinal pa-

+5)

=

rameters in 9 AS patients with severe thoracolumbar

kyphosis before and after surgery

2R AT ARG KUKV SR A ARJE RUKBE
Parameters Preoperative Postoperative  Final follow—up Parameters Preoperative Postoperative  Final follow—up
TK(°®) 43.2+10.6 42.9+11.8 42.7+10.5% TK () 58.2£9.7 57.6x13.6 57.9+11%
GK(°) 72.6£15.1 38.2+12.47 38.8+15.2% GK(°) 83.6+14.1 41.3+16.1% 41.8+13.8%
LL(°) 2.3+13.5 -38.6+13.0% -38.4+11.6% LL(°) 3.9+12.2 —42.5+10% -41.6+9.3%
SVA(em) 12.8+4.2 3.2+5.8Y 3.3+6.4% SVA (e¢m) 16.3+5.6 3.9+6.3V 3.7+5.87

(D5 AR P<0.01;@5 ARJF HA P>0.05,TK: Mt /s ™,
GK: 22 hE 35 K5 ™ Cobb 1, LL: REAERG ™, SVA . #EH 5 L%
5 C7 ByaELL B B

Note: (DCompared with preoperative, P<0.01; @Compared with
postoperative, P<0.01. TK: thoracic kyphosis, GK: global kypho

sis, LL: lumbar lordosis, SVA: sagittal vertical axis

(D5 ARHT L P<0.01; Q5 R JF L P>0.05. TK : K HfE)S ™,
GK: AL KT ™ Cobb 1, LL: ARG ™, SVA AR L%
5 C7 Hia Lk i i B

Note: (DCompared with preoperative, P<0.01; @ Compared with
postoperative, P<0.01.  TK: thoracic kyphosis, GK: global
kyphosis, LL: lumbar lordosis, SVA: sagittal vertical axis

B3 9,33 % AS MMHES ™ P A T9/10 Andersson 5, 17 L2 PSO #F/E AR a Riij TK 38°,GK 85°,LL 12°,SVA

16cm b ARHTAMULR 8 W BEAE BN ¢ RJG TK 36.7°,GK 36°,LL -36°,SVA 2.9cm d A& M 2 40 0, 185172 5% 1E 1
B e RJF44H TK 36.1°,GK 32°,LL -35.4°,SVA 2.7em £ RJG 4 4> S W4k 5 2
Figure 3 A 33-year-old male AS patient with T9/10 Andersson undergoing 2 PSO. a The preoperative TK was 38°,

SVA was 16cm.
GK was 36°,

GK was 85°, LL was 12°,
Postoperative TK was 36.7°,

LL was -36°,

b Preoperative clinical feature showed severe kyphotic deformity ¢

SVA was 2.9cm d Clinical appearance after PSO showed

correction of the kyphosis € At 4-month follow—up, the TK was 36.1°, GK was 32°, LL was -35.4°, SVA was 2.7cm f

At 4-month follow—up, the correction was well maintained

PSOREA RCE E A AL SR T 245 HLm 39195 1E
FRBEAR, B Zis T AS N JEAE 5 ™ i 1
[ YRR 67 3057 KT, PSO A Hh A G R T
1 oyt BRARCE HEM AL A A 2 E SO 1R
K1) Sk -5 R M A ), AR ME L SR T AS

fii (sagittal translation,ST) K F 5mm ", Van

Royen “FUSHA N 25 76 50— 15 BL A& #E 4R 159 8 1o
35C R IE , B fi B T 7 BB il 1 2 T, B -
& ST (R 3G n, 4S8 91 &0 o Bl 22 3
T, Cho ZEMRF 41 45135 A 2% bR T 2 S48ty (e A/ kg
TEMEIG ™o 3 BEAT PSO BB A, F#HFIE
36.8° , #HHEBLAL 1) & ARk 4.8%(2/41) ,2 1] &
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