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Relationship between lowest instrumented vertebra and sagittal stable vertebra: its influence on the
distal junctional kyphosis in postoperative idiopathic thoracic scoliosis/XU Liang, SUN Xu, SHI Ben-
long, et al/Chinese Journal of Spine and Spinal Cord, 2017, 27(6): 524-531

[Abstract] Objectives: To investigate the influence of relationship between lowest instrumented vertebra(LIV)
and sagittal stable vertebra(SSV) on the occurrence of distal junctional kyphosis(DJK) after posterior selective
fusion in Lenke 1A scoliosis. Methods: A consecutive cohort of 153 patients with Lenke 1A scoliosis who
had undergone posterior selective thoracic fusion was reviewed. SSV was defined as the last vertebra with in-
ferior endplate touched by the posterior sacrum vertical line. According to the relationship between SSV and
LIV, the patients were divided into two groups: LIV<SSV group and LIV=SSV group. Parameters of main
thoracic curve and sagittal spinal-pelvic alignment were measured in standing radiographs. Moreover, the inci-
dence of DJK was also recorded and compared between these two groups. Results: The follow—up period
ranged from 24 to 69 months. There were no significant differences in demographics, radiographs and scores
of SRS-22 between two groups preoperatively. A total of 13 patients who presented with DJK(8.4%) was not-
ed at final follow—up. The incidence of DJK in LIV<SSV group was significantly higher than that in LIV=
SSV group (25.8% vs. 4.1%, x’=12.320, P<0.001). No significant differences were noted preoperatively in
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radiographic parameters and scores of SRS-22 between patients with and without DJK. However, at final
follow—up, thoracic kyphosis, thoracolumbar kyphosis, sagittal vertical axis and distal junctional angle in DJK
group were significantly larger than those in non-DJK group, with pain score of SRS-22 in DJK group signif-
icantly lower than that in non-DJK group(P<0.05). Conclusions: The current study reveals the significant in-
fluence of the relationship between SSV and LIV on the incidence of DJK after selective fusion in patients

with Lenke 1A scoliosis. A LIV selected at SSV or more caudal level can significantly decrease the incidence

of DJK after selective fusion in patients with Lenke 1A curve.
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Figure 1 [llustration of SSV. SSV is the vertebra of
which the inferior endplate was last touched by the

posterior sacral vertical line
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B2 HBEL,12% Lenke 1A B AIS K AT)5 ML FEIERIG FA , FR LIV<SSV a RATIEN X 2k 778 M2 Cobb £l
47° b ARHFIMAL X )77 SSV=12 ¢ ARJ5 1 JHIEM X & EME Cobb f 10° d ARJ5 1 M7 X £ )7 78 LIV=L1,
DJA=1° e ARJ5 2.5 FHiVEN X £ /R EWES Cobb £ 12° £ RJF 2.5 M6 X £k 78 DJA=14°,12 W DJK

Figure 2 A 12-year—old girl of Lenke type 1A scoliosis received posterior selective fusion with LIV<SSV a Radiograph
showed the Cobb angle of thoracic curve was 47° before surgery b Radiograph showed SSV=12 ¢ Radiograph showed
the Cobb angle of thoracic curve was 10° after surgery d Radiograph showed LIV=L1 with DJA of 1° e Radiograph
showed the Cobb angle of thoracic curve was 12° at 2.5 year postoperatively f During the follow—up, DJK was detected
with DJA aggravated to 14° at 2.5 year postoperatively

G2 (6D (3 !
B3 EHEL,15% Lenke 1AM AIS (K ATJ5 BRI & T A R LIV=SSV a ARAFTIES X 278 £ 2 Cobb £
46° b AR AL X 2 778 SSV=L1 ¢ RJ5 1 JIEA X & m EMWE Cobb 1 12° d ARJ5 1 ML X £ 77 LIV=L1,
DJA=-1° e ARJ5F 2.8 4EBE VI IEN, X £ 7m EM 2 Cobb M 13° £ ARJF 2.8 4E M2 X 28 )1 78 DJA=1°

Figure 3 A 15-year—old girl of Lenke type 1A scoliosis received posterior selective fusion with LIV=SSV a Radiograph

() GO

showed the Cobb angle of thoracic curve was 46° before surgery b Radiograph showed SSV=L1 ¢ Radiograph showed the
Cobb angle of thoracic curve was 12° after surgery d Radiograph showed LIV=L1 with DJA of —-1° e Radiograph showed
the Cobb angle of thoracic curve was 13° at 2.8 year postoperatively f Radiograph showed DJA was 1° at 2.8 year

postoperatively



528 o [E R 2L R 2017 4EES 27 55 6 1)

Chinese Journal of Spine and Spinal Cord,2017,Vol.27 ,No.6

SEV=T12

|3 o 0
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48° b ARRIMIAL X & A 78 SSV=TI12 ¢ ARJF 1 JIEAL X 4} E W Cobb f1 14° d AJS 1 ML X 28 )i 78 LIV=L1,
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Figure 4 A 14-year—old girl of Lenke type 1A scoliosis received posterior selective fusion with LIV>SSV a Radiograph

showed the Cobb angle of thoracic curve was 48° before surgery b Radiograph showed SSV=T12 ¢ Radiograph showed

the Cobb angle of thoracic curve was 14° fter surgery d Radiograph showed LIV=L1 with DJA of —1° e Radiograph

showed the Cobb angle of thoracic curve was 15° at 2.5 year postoperatively f Radiograph showed DJA was —1° at 2.5

year postoperatively

F 1 LIV<SSV A5 LIV=SSV AEE—RAR LK
Table 1 Comparison of general information between

LIV<SSV group and LIV=SSV group

LIV<SSV 2 LIV=SSV 41 fH/x* 6 Pl

LIV<SSV LIV=SSV t value/ P val
group(n=31) group(n=122)  x* value value
AR 140421 14222 0684 0494
ge (year)
5 (B4
Gender(male/ 6/25 19/103 0.002 0.967
femal)
Risserfit 3.0£1.0 25412 1.972 0.054

Risser grade

FAMEmn 935,389 2056:41.2 1512 0.132

Surgical time

4 1M 4 (ml)

f B¢ 512:187 5374215 0509 0611
00d 0SS
Eﬂl%ﬁ&ﬁ 105521 109425 153 0.126
usion level
BT OT) 4182101 40.0£9.1 0963 0337
ollow—up
DJK % A %
(%) 258(8/31) 4.1(5/122) 12320  <0.001

DJK incidence

3 T RAT AR B ZIME (P<0.05) , 1 2% &
FRK4E DJK H#& (P<0.05),
2.3 RN E VR

LIV<SSV 415 LIV=SSV 41 # & 16 AR i &K
B U7 IF SRS-22 £ 4k FE 1T 3 ¥ TC i E M 2 7
(#4), k4 DIK B# 5K k4 DIK B #H1EARHT
BUET B 2R, R KM TR &
A DK BB BRIy B MR T R & 4 DIK #%
(% 5,1=-2.709,P=0.019) ,

3 it
3.1 Lenke 1A %I AIS #8445 M0 % @l & R 5 DIK
1 A= 2R R fe o R R

H Al Lenke 1A 7 AIS 3 3 2R G ik
BN S A A, AR 0T A Bk B
A FHORE DIK B & A AL 52 2 2 R
WA e i Y7 8 B 22— Richards
SEIOH McCance SFUSAH 2k 76 FL I G A58 P i3 T
AIS # 3 RJ5 &4 DIK (IS . Lowe 25050 53 Xf
THT . R ETIE AR M AIS B IE TRET, &P
Hl . A HFARARJG DIK B & AR5 518 7.19% 1
14.6%, H kA DIK (85 0] RARIE 15 BL AW )
2 04 AU T S BRI AR . MER AR DL R S
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2 LIV<SSV A5 LIV=SSV A KESHLLE
Table 2 Comparison of radiological parameters

between groups of LIV<SSV and LIV=SSV

*3 DIK 5 DIK BEEHZGESHIER
Table 3 Comparison of radiological parameters

between patients with and without DJK

LIV<SSV £ LIV=SSV 4 DIK## 4k DIK i
LIV<SSV group LIV=SSV group Patients with  Patients without
(n=31) (n=122) DJK(n=13) DJK (n=140)
AT Pre—operatively AW Pre—operatively
F 25 Cobb(°) £ Cobb(°)
Main thoracic Cobb 526x11.8 SL0+12.4 Main thoracic Cobb 34.2+8.0 51.0+12.5
T A 5 o £ () g HE IS o £ (©)
Thoracic kyphosis 17.9+6.7 17.4+7.3 Thoracic kyphosis 15.9+3.6 17.7£7.4
i JIBE A 22 5 J o 4 (©) e JBE A 2 5O ()
Thocolumbar kyphosis ~2.3+3.6 —22447 Thocolumbar kyphosis -3.8+4.4 —2.1s45
TEHE AT A ) 451493 44.5:9.7 WA i 2 () 48.2+8.9 44396
Lumbar lordosis Lumbar lordosis
S AR T4 16] B 5 (mm) J AR Tl 1) B S (mm)
Sagittal vertical axis -9.0£16.0 -10.6:14.8 Sagittal vertical axis -12.7+12.8 -10.1£15.2
TR DR A () -5.0£5.9 _3.5:4.7 ISR A () 23.6£1.9 _3.8+5.2
istal junctional angle Distal junctional angle
ARJG 18 1 week post—operatively ARJG 18 1 week post—operatively
F4 Cobh(°) ) 1) F4 Cobh(°) 0 D
Main thoracic Cobb 13.8+8.5 12.2+4.20 Main thoracic Cobb 12.6:8.4" 12.5+5.0°
SR 8 ) 18.7+4.8 17.5+5.9 JREOAC) 19.0+3.47 17.6+5.9
oracic kyphosis Thoracic kyphosis
i B2 A 22 5 I o 7 (©) g JBE A 2 SO A () ®
Thocolumbar kyphosis —0.2+3.7 -18+4.7 Thocolumbar kyphosis 1.0+6.31 -1.7+4.3
TEHE AT A0 ) 44,8492 45.1210.1 A G 51 () 49.329.5 44.6£9.9
Lumbar lordosis Lumbar lordosis
ZRAR T 12 B 5 (mm ) ~11.1£14.9 ~10.5+13.8 JEAR A 10 B2 15 (mm ) ~12.1125 ~10.414.2
Sagittal vertical axis Sagittal vertical axis
IIREREE A () ~0.322.6" 2.3:4.67 LS T A () 134257 224447
istal junctional angle Distal junctional angle
ARIKBEY] Final follow—up AKKFEYS Final follow—up
4 Cobb(°) ® ® F2 Cobb (%) a2 e
Main thoracic Cobb 15.7£5.91 13.426.1" Main thoracic Cobb 17.6£6.27° 13.6£6.0%
M S 0 A (°) JaHEJE ™ fA (°) @28
Thoracic kyphosis 19.7+7.4 17.5+6.2 Thoracic kyphosis 26.0+4.0 17.2+6.2
i TR A 5 5 I ™ #41 (©) 026 i A 5 5 T £ (°) 26 @
Thocolumbar kyphosis 516,277 -13+4.7 Thocolumbar kyphosis 10.6+3.377 ~0.9:4.7¢
BRI C) 451289 447103 WA i 257 (°) 473476 44.6:10.2
umbar lordosis Lumbar lordosis
JARERHELBER (mm) 55 5 0g 4028 124141 JARTEHELIEE (mm) —_pg 0,93 4000 _j99417.502
Sagittal vertical axis Sagittal vertical axis
LA X5 A ) 3.748,0029 ~0.8+6.81% LIMITR K54 () 158616720 1315607

Distal junctional angle

Distal junctional angle

i O5AHTHE P<0.05; @5AK)F 1 4 P<0.05; @Y
LIV=SSV 41 L4 P<0.05

Note: (D Compared with pre—operation, P<0.05; 2 Compared
with 1 week post—operation, P<0.05; @Compared with LIV =
SSV group, P<0.05

) 53R A8 1 1F i B S AR AR A 0 o AR
TR 153 6] Lenke 1A K1 AIS & p, 1L 13
1o J8 35 &A= DIK, A3 8.4% , H AR KB I,
KA DJK 35 SRS-22 #mPF 43 i I TR & A=
DJK #3455 Lowe S5 78 45 S — 2, AP
DJK 1 & HE 25 50 Wi 12 28 038 1 0 0 26 0 o

D5 AT L P<0.05; @5 AR J5 1 A% P<0.05;3) 51k
DJK &% A P<0.05

Note: (D Compared with pre—operation, P<0.05; 2 Compared
with 1 week post—operation, P<0.05; (Compared with pa-
tients without DJK, P<0.05

kA DJK 1y fa b 2 H AT B8 E i .
Lowe %L I )5 #%F AR 1 AIS %, &4 DJK
BBF ARG M A J5 AR S TR & 4R DIK
B BB AEIRE 59 ] AIS HB Rl Pt g H 2
L5, B DIK 1) & Az 55 5% 0K T WA i o A R %
i FE A 58 S DX o A 3 0 S TR AR G AR IR S X
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F 4 LIV<SSV &5 LIV=SSV A £ & Raifl KX b
R B B SRS—-22 ¥ 43
Table 4 Comparison of SRS-22 scores between groups
LIV<SSV and LIV=SSV

LIV<SSV 41 LIV=SSV 4
LIV<SSV group LIV=SSV group
(n=31) (n=122)
ARHf Pre—operatively
DR/ B 2 3.58+0.61 3.66£0.63
Function e T
ol 3.90+0.84 3.9840.75
A P2/ 3.5420.87 3.8320.73
Self-image T R
G A fke B
L 3.81+0.98 3.89+0.68
KIKBE; Final follow—up
;JJ fie/15 B 3.73:0.76 3.68+0.74
unction
o 4.0840.52 4.18£0.477
[LRIDRIL 4.2450.75" 4.38+0.63"
elf—image
HHh it 429+0.537 4.33+0.627
ental
S E R [+
i 4.31+0.64 4.14x0.68
atisfaction

D5 AT A P<0.05
Note: (DCompared with pre—operation, P<0.05
15361 Lenke 1A % AIS & JEAT R , & B & 4
DJK A8 A5 B HEJS ™ o 3 RN B 5 S X
1 EERBORTET MR 5 W, HB S TARKA
DJK By . IZEE A EAE T B 5 %A Lowe 4518
() & 3, B DK 19 % A 5 R 5 BAE f5 o™ £ B2 kg
B 28 S X o1 FE RS R SR TE ARG
3.2 SSV XFEMARSE DIK B X

AT S MR T R ST A 2 ™ R S T SR Y A T T
EA RS << o S5 A e NV SRR N TR
WA ZARE T, N T I M A R O MR TP A
Cho 5 M fg RL7E T A AF R ITT ICHS 19 JB 2 b 4
SSV My S, RPHEE 5 I A 2 28 T filk B 19 B 0T ity
JEE , [A)E& BLe £ SSV 1R R LIV o] A4 8% FF K%
FKEBHAARG DIK BRER, BH NN Rery 5 A
T4 LIV R flA 2 SSV, LIV % 47 [ #t 5 )5 b
FATEL G Im AL ka8 T AR S SR i
PR, 33 LIV o 38 B AR S o DL 4k +
G AT e 223 DIK 9 & E . Lundine %52
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Function
‘}’??Fﬁ 3.69:0.87 3.99:0.76
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pared with pre—operation, P<0.05
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