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Spontaneous remodeling of spinal canal after sagittal translation in the osteotomy for thoracolumbar
kyphosis in ankylosing spondylitissCHENG Junyao, SONG Kai, WANG Zheng, et al//Chinese Journal
of Spine and Spinal Cord, 2017, 27(2): 123-129

[Abstract] Objectives: To observe the transformation of spinal canal in patients with sagittal translation(ST)
after osteotomy in ankylosing spondylitis(AS) kyphosis, and to investigate the spontaneous remodeling of spinal
canal in these patients. Methods: Retrospective analysis was conducted on 16 patients with ST after the
treatment of AS kyphosis through pedicle subtraction osteotomy(PSO) during January 2011 to December 2014
in our hospital, 14 males and 2 females, aged 28-55 years old(38.6+8.4 years old). Full-length free—standing
spinal radiographs and computed tomography of ST level were available for all the patients before and after
surgery, also at the final follow—up. Radiographic parameters including global kyphosis (GK), thoracolumbar
kyphosis(TLK), lumbar lordosis(LL), sagittal vertical axis(SVA) and ST were measured. The change of ST and
transformation of spinal canal after surgery and at the final follow—up were compared. The SRS scores before
surgery and at the final follow—up were also collected. Results: The average follow—up time was 22.0 months,
ranged from 12 to 36 months. There was no internal fixation failure during this period. The preoperative GK
was 59.9°+21.0°, TLK was 38.0°+13.0°, LL was 7.4°+26.5°, SVA was 27.2+8.6mm. And the postoperative GK
was 15.7°%2.1°, TLK was 5.6°+2.6°, LL was —-36.1°+2.9°, SVA was 6.1+4.3mm. ST was 7.1£2.7mm after
surgery while 1.2+1.0mm at the final follow—up, the difference was statistically significant(P<0.05). The rate of

ST transformation was (84.9+9.7)%. 4 among 16 patients experienced neurological deficits (incidence of
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neurological deficits was 25%). The SRS scores before operation and at the final follow—up were 1.6+0.3 and

4.7+0.4 respectively(P<0.05). The remodeling of spinal canal occured in all the patients with different degrees.

Conclusions:

All patients with ST after PSO for AS kyphosis experience spontaneous remodeling of spinal

canal, and ST decreases or even disappeares in different degrees.

[Key words] Ankylosing spondylitis; Pedicle subtraction osteotomy; Sagittal translation; Spinal canal remodel-

ing
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Figure 1 Measurement of ST: displacement between the
posterior inferior edge of the cranial vertebral body and

the posterior superior edge of the caudal body at the
PSO level
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Table 1 Neurological deficits
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1 :MEP, 35 3117 % ¥ {37 ; SSEP, A 867 % v fi7

Note: MEP, motor—evoked potentials; SSEP, somatosensory—evoked potentials
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Table 2 Comparison between preoperative and the final

follow—up sagittal parameters

PR
Adg RKET ppy
p . The last
reoperative P value
follow up
RN ()
Global kyphosis 59.9+£21.0 15.7£2.1 0.00
MBS M () 350,13 5.6+2.6 0.00
Thoracolumbar kyphosis
IBEHE AT 7 (%) 7.4%265  -36.1£29  0.00
Lumbar lordosis
SR RS (mm) 27.2+8.6 6.1:43 000

Sagittal vertical axis

TE < MM A ™ A IE AR FRMEME ST 1 S (B AR SR A Wi
Note: Positive value indicates lumbar kyphosis and negative

value indicates lumbar lordosis

TEREATHCE B L FARRAEN,, AR A By
S RESAH NS 5, LS B R A PR O B IRR
1 (5 2 ) B At 2 AR PRy 453 43 R, (L BLAEL 17 7 i

X G AEAEARME S 2B B0 T, BIE T AR R AEAR
U Mo BLaRE T A ST B ARS , #E b A IAT vT B
R AR Y T 3T it B3 i A AR S S ) A A PN AN (]
FERE RS, KT 2mm & WK AL ST, 51 ST 1Y
R 2052 4, HAH B SCHR 38 38 43 AR vh fE AR 2
L B 2] ST #4702 J5 FRA T & B, <4mm 119
ST 45 X 38 fo HL 388 % JC W 8 & IR 3%, T A i
PEEVEIR V0, MY ST>4mm B}, ST #9757~ 4 18
AIAZEF LT = JEE i 20— . (1)K
S-Sk ) % 2 A A BT TR E S — B (2) R TR AR
B 055 P R AE [ — KO 5 (3) #E i R
BRI (K5), HIERATEL 4mm 7,
¥ ST 43 MR FE ST(ST<4mm) L K WA B ST(ST>
dmm), AW 5T B B 5 ST B 28 3 R4 T [l oot
5%, — 5 AR BB A B R ST 2B 15 B AU
WG &G, 53— 18 ) A 58 2o B R ST i dz 19



of A HE A 2R 2017 4RSS 27 B 2 1 Chinese Journal of Spine and Spinal Cord ,2017,Vo0l.27,No.2 127

B2 H#EY.34%,FLLI3ITAE PSO a RJFRRA X LA L3 @l ib ke
Wik ST MEERTEE M B E KBS b 5 18 N HBEVIN JORAL X 4 7s ST W 3
AN, HERHTEE B G B LT-H R ¢ ARJF ST 1B IRAL CT Wi jZ 34t s L3 #iw 4b ST
19 % A LA RHMEAS BT BE B PE S B IR A d RS 18 A H BE DT R A CT Wi J= 4948 7T L
RLUF AR | P o 08 e R, M T BE SE 2 PR AT B2 A 3 OBEY 2, T L34
PSO a AJ5#EFH CT W2 H s HEAT R BESR AT b AJS 1 AFRETI #0871 CT
Wi RS T WA AT, RS B RS B4 BEH 392 L1347
W B PSO a RJG X ZH /R ST 1B ST I 47mm b ARJ5 12 4~ A Rfivisd X £k fow
ST o O, HEAS B BE B P & B og 420 8 MES [ R EEIE ST 8464 100%

Figure 2 A 34 —year —old male patient with two —level PSO at L1 and L3 a

Postoperative sagittal radiograph of ST level, ST took place at the osteotomy level of
L3 where a huge bony step occurred b Sagittal radiograph of ST level at 18-month follow up, ST as well as the bony
step almost disappeared ¢ Postoperative sagittal computed tomography of ST level, showed ST and the huge bony step
occurred at the osteotomy level of 1.3 clearly d Sagittal computed tomography of ST level at 18-month follow up, ideal
fusion was obtained and the stream-line of the spinal canal was restored Figure 3 A 32-year-old male patient with
two—level PSO at L3 a Postoperative computed tomography of osteotomy level b Computed tomography of osteotomy
level at 1-year follow up, reconstruction of posterior column as well as bony fusion of anterior column obviously
occurred Figure 4 A 39-year—old male patient with two-level PSO at L1 and L3 a Postoperative ST was 4.7mm b
12 months after surgery ST become 0, and the bony step disappeared. Rate of ST transformation was 100%
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Table 3 Comparison between postoperative and the
final follow—up ST
N KR ST STk %
B ARJG ST(mm) () ?70 ) -

Patient Postopfe}r ative ST in the fi- Rate of ST ST-level
ST . ;
nal follow up transfomation

1 4.2 0.8 80.9 L3
2 10.7 23 78.5 L2
3 5.8 0.8 86.2 T12
4 7.6 1.5 80.3 L2
5 9.8 0.4 95.9 T11
6 4.7 0.0 100.0 L3
7 55 0.7 87.3 L1
8 3.5 0.7 80.0 L1
9 7.5 1.6 78.7 L2
10 53 1.2 77.4 L1
11 11.7 3.9 66.7 L3
12 10.8 2.3 78.7 L2
13 7.8 0.0 100.0 L3
14 4.2 0.0 100.0 L2
15 7.8 1.5 80.8 L3
16 7.6 1.0 86.8 L1
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Table 4 Comparison between preoperative and the

final follow—up SRS-22 surveys

VSN
SRS-22 i % Ay AUHLT gy
. The final
SRS-22 survey Preoperative P value
follow up
S 1.4+0.5 4.2+0.6 0.00
Appearance (1.0~2.6) (3.0~5.0) :
it 2.4+0.7 4.3+0.5 0.00
Mental (1.0~3.4) (3.2~5.0) :
IR 2.7+0.7 4.0£0.6 0.00
Pain (1.2~3.6) (3.2~5.0) :
ke 2.4+0.5 3.8+0.6 0.00
Function (1.6~3.2) (2.8~4.6) :
W% 1.6+0.3 4.7+0.4 0.00
Satisfaction (1.0~2.0) (4.0~5.0) .

B 5 W ST R4 IWIEH a #E KL 0L ROMAEA ST RER—2 b HEE

B 15 ME A B SUNTE R — KT ¢ #UR I LR T R AR AN B A#B
Figure 5 a Different depth of proximal and distal pedicle screw b Rod hinge was not

matched with osteotomy hinge ¢ V-shape osteotomy was not isosceles triangle, A#B
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