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Distal junctional changes in adolescent idiopathic scoliosis following posterior correction/XING Zejun,
ZHANG Jianguo,YU Bin,et al/Chinese Journal of Spine and Spinal Cord,2010,20(1):29~33

[Abstract] Objective:To investigate distal junctional changes on the coronal ,saggital and axial plane in ado-
lescent idiopathic scoliosis(AIS) undergoing posterior correction.Method:32 AIS cases from June 2005 to June
2007 undergoing surgery were reviewed retrospectively.There were 6 males and 26 females with an average
age of 14.4 years(range,10 to 19 years old).The curve types included PUMC I ¢ 1 case, [la 4 cases, b 9
cases, [Ib2 1 case, I[cl 1 case, lc¢3 5 cases, [[d1 5 cases ,Illa 5 cases, b 1 case.All of them undergoing
posterior correction using pedicle screw constructs alone were divided into 2 groups:group A,15cases,with the
lowest instrumented vertebrae (LIV) of stable vertebrae (SV) (SV=LIV);eroup B,17cases,with LIV of not the
stable vertebrae (SV#LIV).Radiographic measurements from standing anterio—posterior and lateral radiographs
before surgery and at final follow—up including trunk shift(TS),lowest instrumented vertebrae tilt(LIVT),distal
disc angulation(LIVA) ,coronal and sagittal Cobb angle of distal junction(LIV+2),axial rotation of distal junc-
tion(LIV+1 vertebral rotation and LIV+2 vertebral rotation) were collected and analyzed.Result:The average
follow—up was 29 months(range,24 to 36 months).There were no statistic difference in TS before surgery and

at final follow—up in both groups (P>0.05).The LIVT was corrected from 20.2°+5.9° before surgery to 4.7°%
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3.8° at final follow—up (P<0.001) in group A and 17.2°+5.5° to 4.4°+2.7°(P<0.001) in group B.The LIVA
was corrected from 7.5°+4.7° before surgery to 3.9°+3.1° at final follow—up(P=0.056) in group A and 4.5°%
3.4° to 5.4°£3.2°(P=0.492) in group B.The LIVA change was not significantly correlated with the change of
the LIVT in both group (group A:r=-0.067,P=0.813;group B:r=0.362,P=0.154).The coronal Cobb of LIV+2
improved significantly from 20.5°+9.6° before surgery to 9.4°+7.3° at final follow—up (P<0.001) in group A
and 13.8°+6.7° to 8.1°+4.7°(P=0.013) in group B.There was no significant difference in saggital curve correc-
tion of LIV+2 in both groups (group A:P=0.464,group B:P=0.598).The correlation of saggital curve correction
was not significant in group A (r=0.076,P=0.788) while significant in group B (r=0.803,P<0.001).There were
no significant difference of LIV42 curve axial correction in both groups (P>0.05).Conclusion:The distal junc-

tional correction for AIS due to pedicle screw fixation is more significant on the coronal plane rather than the
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sagittal plane and axial plane,meanwhile the lowest instrumented vertebrae tilt is decreased after surgery.

[Key words] Adolescent idiopathic scoliosis;Pedicle screw;Distal junctional changes;Posterior cprrection

[Author’s address] Department of Orthopaedics,Peking Union Medical College Hospital,Peking Union Medi-

cal College,Chinese Academy of Medical Sciences,Beijing, 100730, China

B I A 5 AR AT RO AL AT TR S
FHIOILHT, V2 A1 3 OB A 5 AR ET R GEA (LR
B CHPIBRCR T EL AT LLUS AT RE £ H O B v i
BB, AR A AT (ATS) R B HE S
HRIRETHOA T Jm it i 52 5 X AL A 8 A 2
WL o ARG & TR B A S AR BRET R 5L
B ALS Ji izt v 58 5 DXAE SR T | S DR TR Al 1
T B 28 A, kg AR iS5 S o 5 A (LIV) R 7
B A AR A B i — i B B AK R

1 #REHE
1.1 — %R

I ) AR AR (1) R AR AR AR AE B B X
LKA LW N ALS; (2) & BB & CTM 5
MRI BN A58 N BEE , g8 25 T B B 255
(3) MR T Cobb f1>40°1H<80° ; (4) i FH J& 417
BoME M IRET R HATIHROE | 3 g il HEAE L3
LB (5) A FARMAE A R — G F HHE b
FHEE IS

2005 4 6 H ~2007 4F 6 H 7E 3 B 1 B F AR
B4 Bk AEFRER AIS g 32 4], b 3 6
%, 2z 26 ], AR 10~19 % X 144 %
PUMC ( B3 A1) 43 B 28 G 6 ™ kA543 0P T e 1
B, Ma 4 4], bl 9], Ib2 161, el 14,1
e3 54, Id1 54, Ma 5% ,Mb 14, LIV {;
BE.TI0 14, T11 3 %), T12 7 #,L1 10 #,1.2 2
1,13 9 f, MR4E LIV AR EHE(SV) BN E LR
BARHBEHZ N2 H A H LIV SV i —HE
R (LIV=SV), 3 15 ], Foh 55 4 1], % 11 ], 4%
% 12~19 %, ¥ 15.3£2.3 %, Risser fIF 0~5 2%,

45 2.80+1.78 4¢3 B 41 . LIV 5 SV K2 7] —HE {4
(LIV#SV) 3 17 5], Horr 8 451 LIV £ T SV i vy
B —AHEIR (LIV=SV-1),9 ] LIV {i T SV /T i
B TAHEIR (LIV=SV-2), B 2 ], 4 15 f] | 4F %
10~17 %, F#J 13.5£1.8 ¥ ,Risser fif 0~5 &, F
¥ 3.29+1.31 4%,
1.2 FARHEAR

AT JB 350k FH B0 ) [ 41 BoME 7 AR R AT
ARG J5 1E A B E I ah A i B A R
T8 3T ity 2 /D — A3z B B L 90 A R ) 1
SEAENE, LAk D AR e B sg B S o T
e AR IR AET BN H R B AME S AR IRATE =D
Al Y PR A A ) — D P ME 5 AR BRET, E BT
Gt A A D X T T A S AR MR AT, AR B
il BRI SR AT RE T TR e TS B 30 I R 1 A B
il 38 a2 T A RN BEE FE TN R A A
it gl 5 Bzt g S A R A KO, il A AR 5
BB AR b SR B B B E A & AR 1 (BMP) 1Y
SREAT Moe [RAHH . FIrA B BRAT I B BUE
NS
1.3 G eE PR

AR R A Y i 7 185 4 A i 37 IS 6
MR X 26 H, FERTIG A X 28 A Bl . (1) 4K+
F(TS), B C7 vh 3£ FAE - 1E P 2% (CSVL) Z ]
B RE S 5 (2)LIV A (LIVT) , B LIV T £ 4 Al
K V2R 2 T8) i e £ 5 (3)LIV R il Ak ] 4% T £
(LIVA), BJ LIV F 240 LIV+1 HEfA 2 2 7]
1) £y, A i e £ 1) T A Ok <= 1) 1M
M FF A1 52 R+ {H 5 (4) 3 355 58 5t X (LIV+2) 76
AR T Cobb f, BRI LIV F &M A1 LIV AH 408 A 14



o[ A 2 7 2010 4E45 20 4855 1 3]

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.1 31

(LIV+2) HMER M Z [ 1 Cobb ffi; (5) R H
Perdrolle Y5 & LIV 3t vty &5 — AN HE 14 1) JE 5% 1
(LIV+1 VR) I LIV 32 3ty 55 — > A 44 1) Jie 5% 1
(LIV4+2 VR) (1), ZEMIAE X S A b0 5 a7 o 58
FEIX(LIV+2) &R T Cobb i (K 1),
1.4 Git#omr

T2 B30 DA S B A U 25 | S5 KRB AN e /IME
Fs, 1 SPSS 16.0 B % Kbk pE4 T Ab B2 M7
AT AR W P V5 B s L AR AT ¢ A e, JF X
76 S 5 M P AT 2 A2 A ARG A M ) 4 1) 5 F A
Ak ARAT AR Cobb 1 1R YW BE 17 5% AR TH
Cobb f81E4T Pearson’s #1543 #H7 , P<0.05 b A 4t
TR,

2 #R
PP ZH S8 R BT ML U Bl 5 P 52 5 T 45 2R
LA 1, LA TS<2em S HEAE AR 1T L, 9920

B AR UK B U B 24 0 A5 5 T A I R 25 AR 5 LA
TS>2em FHK T AR ARAE A AR TG ACES 2 1], K
KBTS 16 B AR AR 4 ], AR vk B U
B 16, A B PR AR K BED B A LIVT 358K
B @k /N (P<0.001) ,LIVT (%7 & % 5 % A
70.8% M1 74.4%,

P A R BE VT A LIVA 5 R R A G
FME2E R (A 4 P=0.056,B 4 P=0.492) , K HEa] 2%
F A KT 500 YO 4 X METE A8 | AR i Iz ity il 5 M
JRE A ] 45 446 %o LT A FE PR 4 7 454 10 915 R Ik
BEVTITTE A 414 4 6 ,B 200 9 19, P41 AR R
Uity Fl 5 AT A 5 A 48 T B B AT (LIVA=0°)
I 6 B, R YR B 5 HE 8] 45 (AR TE A8 Sy 4 91 AR AT Iz
i il #5200 A i) 45 T £ /N (LIVA<S® ) & R A
B 5 B sk I AR I v G A R AR ] 28T £
BR(LIVA>5°) , A J5 M 18] £ FF A 0/ 5% s m) 5k
JF . Pearson’s #1343 M1 B 78, A 2H 47 S il -5 4 174) {15

B 1 a AR SATEN X LA Bl TS~T11 %R 1 Cobb 1 \T11~L3 564K T Cobb £ | 76 ¥ @il A5 HE 8 &1 (LIVT) i
ity il MR A A ) 5 A (LIVA) 32 ol 5 ME (LLV )+ 1 MEDRBESE B LIV+2 MEPRTESE B LIV+2 4R Cobb fi b £ ARTI
MIAL X £ /7 D4 LIV42 Z 4R T Cobb M1 ¢ ZEARJE 26 A H ¥ Sr i 5 0 X 45 B T5S~T11 54k ifi Cobb ff \T11~13
SEEAR T Cobb ff (LIVT \LIVA LIV+1 MEMRBE R B LIV+2 MEME 5 )% LIV42 5 dR1fi Cobb /1 d AR5 26 A H ML X 4%
B B TIV42 kT Cobb £

x1 MABERTWHARABINZGFEUEER

A#H (LIV=SV ,n=15)

BZH (LIV#SV ,n=17)

AT RN PfH AT R BE VI PfH

TS(em) 1.11£1.01(0~3.4) 1.2+0.81(0~2.2) 0.649 1.5+0.26(0.4~4.2) 0.94+0.14(0~2.5) 0.058

LIVT(®) 20.2+5.9(12~30) 4.7+3.8(0~12) 0.000 17.2+5.5(4~26) 4.4+2.7(0~8) 0.000
LIVA(®) 7.5£4.7(0~14) 3.9+3.1(0~11) 0.056 4.5+3.4(0~10) 5.4+3.2(0~14) 0.492

SEARTE LIV4+2 Cobb ff1(°) 20.5+9.6(1~36) 9.4£7.3(2~30) 0.000 13.8+6.7(4~28) 8.1£4.7(2~17) 0.013
JIRTE LIV42 Cobb £ (°) 10.4+6.6(2~26) 8.5+7.5(0~25) 0.464 22.8+16.3(0~46) 21.5+15.1(8~42) 0.598
LIV+1 VR(®) 7.6+4.3(0~15) 6.7+3.4(3~15) 0.216 5.8+3.0(0~12) 5.9+2.6(0~10) 0.885
LIV+2 VR(°) 5.7£3.4(0~10) 5.1£3.1(0~10) 0.126 2.9+3.4(0~12) 3.4+£4.6(0~15) 0.198

WL LIV, v il A HE 5 SV, B2 HE S TS IR TR B8 s LIVT, 3 Ui il 5 HEASUREE 5 LIVA., 376 Ui il 5 HE R MDA ] 85 T 1 5 LIVA2, LIV G i 55 A

MEMLIVED VR, LIV 3 ity 55 — S HE A B9 e S5 2 LIV42 VR, LIV i

i 25 S MEVR TR 12



32 ot [E R 2L R 2010 4E55 20 55 1 1Y)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.1

AR A L R L R A ) 255 1 O A AR AR DG AN T
# (r=-0.067,P=0.813, & 2),B 2 iz ¥ fill & #E 1)
ook 3 A2 A R A ) 5 1) F A A8 AR A DM
A% (r=0.362,P=0.154 , [ 3),

VAT 2H 2R Y B 177 ) 32 3 28 31X (LIV +2) 5 4R T
Cobb f B R A ¥ /N (A 41 P<0.001,B 4 P=
0.013), RARTE Cobb £ 5 AR LA AR A 1 (A
21 P=0.464,B 4 P=0.598) . Pearsons #7047 i
7N, A AR TSR T Cobb A AN A YK Bifi 7 B 4 IR T
Cobb fi Z [BJAH MR B2 (r=0.076,P=0.788, [l
4),B HARFGHART Cobb £ 1K YK Fifi 17 1 41K 1T
Cobb ffi Z [B] (A5 % (r=0.803,P<0.001,
5), WAARKBEVIRTAY LIV+1 VR A1 LIV+2 VR
A3 55 AR LB T 2 M 25 (A 4 P=0.216,
B 41 P=0.885;A #1 P=0.126,B #1 P=0.198),

3 e

AIS FARBIE A B By 287 1E &R E e |
PRAZ IR b E AR B R | b b R
JERT RER D Rl GG R 5 R R GEH L AR S
HRIRET RGBT IE AIS AR & 1 125 (987 1 ¢
17 EHLA R e AR 1L R AR ) S A R [, A

=i AT, PR
-

= = -
o - - -
~ - < " . 4

(]

I L] - "

I3

| L | i
TE i
= A7h. Pl TEN
Th il 7

- & 347 1,TE
= L #
-
- ¥
5 L] #
= w
- " @ & "
- & .
= &

ju i i
i BC kel

TR W B IE Iy 1) T8 b i v il B ME , &5 7
FROR 5 J22 vt a5 HE 2 A TB) 2 ) BB A8 O BB &
L PR R A R R, (EE AATTXT ATS AR 22 v il
HHEAS R XA SR

AR PG L Rl HEZ BITR Z R 1Y
BRI, H 2 38 2 5 AT R o s g k5 A A AR
JFE DN AT B 5 R A AN I IS DR AR 10T
EE I R ACRA G, 32 7 I 25 B804 572 1), %o 32 B il
B HEAAR}EE BT B AR E AR TA] . Shufflebarger 2577
Halm “FEIA Al FHHE = AR ET W] DL A KRR 3 0l
/U J76 it il A O BARE I, R D PR ME 5 AR IR ET Y
78 PUHE AR 28 7 T SR SN 4% 1R A R Y
BT 37 tE S I RER 5 B (S A =5 AR
WEET 70 o il 5 A AT AR}FE B B 81% ., Liljenqvist
SO I A 5 AR R T 2 7 v Rl A A0 AR P
BN T0% , M RGH N 60%, TEADTEH
A B P4 B8 E R I v il G ME B4 R} 2 B I ek
I 50k 70.8% 1 74.4% , 5 SCHR A HE
K-,

RT3 A 42 iy 5 MR B ek A B G
0] F) A 8] 8 TF FR 23 A A AR Ak . AR BERE ] LA
32 R R ME (8] 8551 A 52 e 28K . A7 2 P AT 1Y

el 143 Pail | 54
I ™ &
I i & &
L
i &
i
1 - R i
| A
1 (B}
=
il BT Pec@ i i
M ik g
= R & i i
- & i
& 3
= I o |
m ot L
;‘ Ill &
-‘.I
= | | I
E§10 ok i

B2 LIV 5SSV AE-—H&d (AZ)LIVT 2465 LIVA 284k Pearson #HCHESM T B 3 LIV 5 SV RE [ — Mk 4l (B
HLIVT 2246 5 LIVA 2546 Pearson AP Hr B 4 A 4R AT 5 AR K BT IR A7 F LIV+2 Cobb 1 A Pearson 4
KtEartr B 5 B AAREN S AR KAV KR B LIV42 Cobb £ 5 Pearson A 514 43 #r



o[ A 2 7 2010 4E45 20 4855 1 3]

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.1 33

WS, I8 i Rl MR R 04 0 N R S AR 4R Y
HME ] A% FIHEAORACEL X A S Ak, T BOHE ] 819 T
FAU/INEIN R, FE % R ) 5K FF . Satake SEOME % F]
001 SR AR i 32 i A5 M R AR () 5 T A LTS AT
A7 Bl A R s S E N, RJE R
i v il A HERBUE AR () JLRAR &, IFAEARSE 2 4E N
FETEAE (10 1 5 18 K Kaneda Z5:MHR 18 7 g B 25/ 52
T ALS B AT A i OBURE KT BE Al A e B
37 ity A M R A (] S i B AR, BT 2 2 4 4F
B30 6.6°, Bitan SFU2HRIE T 24 i) Ji 122 25 /1%
T AIS BE ST B Rl G 5,5 0 3 78 i
Fil A HE TR 7 0 HE TR 25 BB AY | 2 AERE T TR
A AR X AT TR S R Y AT B 7E e
M o AR VIR 1B R ST 34 43 T B R A
B i B e g 6 32 ity gl A A 1) T
HETT I RS AL, SR T J7 A i) 487 A= B A
Spiegel SFIOF] FH /INAF Hi B AR fil5 (R AL TIE S [#]
E U A LB — T BRI [R] A R R, A i B
A b B R T A, TR B AR X T s A A T
B TV 0 A6 LR ONHE (] 8577 A= 1 B R B B 25 3 3L
HABIEAS A58 25 3 B, (i FME S AR IZET R 48
B 1E AIS J5 LIVA B4 X BLIE 78 () & Az 5 R
R AR AL 5 AR R B A 5 1) SRR A G

N (RISREZS 0P e o0y Ry SR AW o8 5 S <5
H AZMWFIEHIT T K5 Ritzman 5978 1€
BEME RG2S 5 s S [ R R 49%
Suk ZEISIF 203 ] AIS B3 BEPE AlA 25 5 BE
Ui 5 AELL b AREEVERE S (B IR 420 66% , AT
¥ 45 L R FE 1 7R e i 28 S I B0 Ak T R B
E W EPEY RN TGS R TN P S NTR
ST N R AN B, L DR 0] i S R AR B R
ENERATTENSE SPGB

Mz, R B AT BOME S MR ET R gAY
AT DU TE A0 AR A5 By r 4K, 1 HLz
Uit A8 XA O] 7 A — S () A R PERRIE, H Bk
B A 32 i 5 R A [R] 28 AR 28 2o KT g ™
A B TEAERZ R, [R] B LK U B U B R SR IE S
Uiig 38 G X (1) AR 4k

4 SEH
1. Suk SI,Lee CK,Kim W], et al. Segmental pedicle screw fixa-
tion in the treatment of thoracic idiopathic scoliosis [J].Spine,

1995,20(12) : 1399-1405.

2. Qiu G,Zhang J,Wang Y,et al. A new operative classification
of idiopathic scoliosis:a Peking Union Medical College
method[J].Spine,2005,30(12) : 1419-1426.

3. Kim YJ,Lenke LG,Bridwell KH,et al.Free hand pedicle ser—
ew placement in the thoracic spine:is it safe[J]?Spine,2004,
29(3):333-342.

4. Perdriolle R,Vidal J.Thoracic idiopathic scoliosis curve evalu-
ation and prognosis|J].Spine, 1985,10(9) :785-791.

5. Dobbs MB,Lenke LG,Kim YJ, et al. Selective posterior tho-
racic fusions for adolescent idiopathic scoliosis comparison of
Hooks versus pedicle screws [J].Spine,2006,31 (20):2400 -
2404.

6. Spiegel DA,Cunningham BW,Oda I,et al. Anterior vertebral
screw strain with and without solid interspace support [J].
Spine,2000,25(21):2755-2761.

7. Shufflebarger HL,Geck MJ,Clark CE. The posterior approach
for lumbar and thoracolumbar adolescent idiopathic scoliosis:
posterior shortening and pedicle screws [J].Spine,2004,29(3):
269-276.

8. Halm H,Niemeyer T,Link T, et al.Segmental pedicle screw in-
strumentation in idiopathic thoracolumbar and lumbar scoliosis
[J]-Eur Spine J,2000,9(3):191-197.

9. Liljenqvist U,Lepsien U, Hackenberg L, et al. Comparative
analysis of pedicle screw and hook instrumentation in posteri-
or correction and fusion of idiopathic thoracic scoliosis[J].Eur
Spine J,2002,11(4):336-343.

10. Satake K,Lenke LG,Kim YJ, et al. Analysis of the lowest
instrumented vertebra following anterior spinal fusion of tho-
racolumbar/lumbar  adolescent idiopathic scoliosis:can  we
predict postoperative disc wedging [J]?Spine,2005,30 (4):
418-426.

11. Kaneda K,Shono Y,Satoh S,et al. New anterior instrumenta-
tion for the management of thoracolumbar and lumbar scolio-
sis[J]. Spine,1996,21(10):1250-1262.

12. Bitan FD,Neuwirth MG,Kuflik PL, et al. The use of short
and rigid anterior instrumentation in the treatment of idio-
pathic thoracolumbar scoliosis [J].Spine,2002,27 (14):1553-
1557.

13. Majd ME,Castro FP Jr,Holt RT.Anterior fusion for idiopath-
ic scoliosis|J].Spine ,2000,25(6) :696-702.

14. Ritzman TF,Upasani VV,Bastrom TP, et al. Comparison of
compensatory curve spontaneous derotation after selective
thoracic or lumbar fusions in adolescent idiopathic scoliosis
[J]-Spine,2008,33(24 ) :2643-2647.

15. Suk SI,Lee SM,Chung ER, et al. Selective thoracic fusion
with segmental pedicle screw fixation in the treatment of
thoracic idiopathic scoliosis:more than S5-year follow—up [J].
Spine,2005,30(14) : 1602-1609.

(Wi B #91.2009-08-07 & 181 H 11 :2009-11-23)
(ELHBT  #F K
(ALt FHE)



