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[Abstract] Objective:To investigate the relationship between lower end vertebra(LEV),the first lordotic ver-
tebra (FLV) and sagittal stable vertebra (SSV) in Scheuermann’s kyphosis.Method: Twenty —six patients with
Scheuermann’s thoracic/thoracolumbar kyphosis treated from January 2003 to December 2008 were included in
this study.There were 17 males and 9 females,with an age ranging from 14 to 53 years (mean,22.1 years).
Thoracic kyphosis was found in 17 patients and thoracolumbar kyphosis in 9.The following parameters were
measured in the standing lateral full-spine X-ray images:LEV,FLV and SSV.According to measurement re-
sults, the relationship between LEV,FLV and SSV was evaluated.Result:In 17 cases with thoracic kyphosis,
the relationship between LEV ,FLV and SSV was documented as following: LEV=FLV in 3 cases, LEV=FLV-1
in 12,LEV=FLV-2 in 2;FLV=SSV in 6,FLV=SSV-1 in §,FLV=SSV-2 in 3;LEV=SSV in 1,LEV=SSV-1 in
4,LEV=SSV-2 in 11,LEV=SSV-3 in 1.While in 9 cases with thoracolumbar kyphosis,the correlation between
LEV,FLV and SSV was as following: LEV=FLV in 3 cases, LEV=FLV-1 in 6;FLV=SSV in 3 ,FLV=SSV-1 in
6;LEV=SSV-1 in 6,LEV=SSV-2 in 3.Conclusion:In most cases with Scheuermann’s thoracic/thoracolumbar
kyphosis, the distal fusion level extending to SSV will not increase the fusion level or increase one level only
compared with fusion to FLV.

[Key words] Scheuermann’s kyphosis;Lower end vertebra;First lordotic vertebra;Sagittal stable vertebra
[Author’s address] Spine Surgery,Drum Tower Hospital,Nanjing University Medical School,Nanjing,210008,
China

WRTTICHA 5 1™ B3 JE (Scheuermann's kyphosis ) S I R A WL A SR R, b A R

P RSNV T 75 2 T R AT AR L PRI I
WA (1973 LRI M E e i F/J“%‘/Tg%ﬁ‘fﬁéﬁﬁ* ﬁ‘”?%’?
Ji B RS RE Ja 2 F R A @A v 19 32 B 1 R Y (distal
#1155 ; (025)83304616-12101 E-mail: zhuzezhang@126.com junctional kyphosis, DJK) @k 5| & & #LY, DJK



240 o AR A 2% 7R 2010 AR5 20 4556 3 1)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.3

AL | A TR AR AN [ S, R R
e e AR BB, AR BT A NG B Rl A
Bl 7 B 4 B A e o B2 R B, FLR A A i 5
BB IR A7 FE S 1L Ascani 5P 5K P 3] R 47 vty
R FE {2 T 5 HE (lower end vertebra, LEV) F
(5 — AN HER . BT 227 A O e o il 0 R AN A
ZALE LEV, &R ALHE LEV i o 49 5 1 o e
(first lordotic vertebra,FLV )", Cho %52 i 2 H
IR R THI 2 E ME (sagittal stable vertebra,SSV) 14
&, IFEMALS 2 SSV Al A & > DIK M &4,
BT XRTT ER I o™ B 2 v il 451 B B B 1Y 43
e, FATXF 2003 4F 1 A~2008 4F 12 A 7E AT
ARIGTT I 26 10K 1T 0 s B i sk g 22 A 5 ™ W T
SR HEAT B A3 B, PR LRI LEV FLV
F1SSV ZIH M AHE R FR

1 #REHE

AREF 17 6,29 B, 4EEE 14~53 % F-1
22.1 %, A 13456 Sorensen™i H 112 Wi bk
e, B2 /D 3 A FHABHER BB AR Y KT 50, &
o $4g DR ] 1 T 9 /8 S A O R O 1 o 3 B
FARIGIT o AR5 ™ TOUHE 52 8% M Ak =i i o e 3 o2
ANT] AL 43 B s ™ 17 451 e B A S o (T A
f2F T12 T12/L1 HEM] £ 5 L1)9 41, HERELIE A2
e BT, %M L,

JIT A 5 900 AR 7 2 B8 A v 3l S A7 4 A A TE N A7
X £ h o el Sr A AL X 2 Bl i il
LU T H8H5  J5 ™ Cobb f B K15 Bt (TiME \LEV |
FLV #l SSV, LEV N J5 1™ Cobb ffi 8 K 1) 5z 32 v
HEFAR RIS (™ 0 R P S o o AR RO AEAA s FLV S )5
"y 378 ity 5% — A T A E] 4T 5 6 A 4B HE A ; SSV
FE SR HCE S A TETEL (posterior sacral
vertical line, PSVL)4% fiilt i) fi it s MEAR (& 1), 4R

Far g 45
KR,

, i3 HT LEV FLV Hl SSV Z [6] iy

2 BR

AU BHEWZARFMESERINE 1, 70
Cobb ffi 7 44°~119° -1 75.5°,

26 A 1 B HE S N S B LEV FLV A
SSV sE4e—%, R L2(3K 1 7)., Hae il
RN =FATE 8 EEE2 A5, 17 6
P JE oy B LEV=FLV 3 ] (17.6%),LEV=
FLV-1 12 {4 (70.6%) ,LEV=FLV-2 2 {5 (11.8%);
FLV =SSV 6 fil (353% ),FLV =SSV -1 8 #
(47.1%) ,FLV=SSV-2 3 fi| (17.6%);LEV=SSV 1
1 (5.9%) ,LEV=SSV-1 4 fi| (23.5% ) ,LEV=SSV -
2 11 %1 (64.7%) ,LEV=SSV-3 1 1 (5.9%), FLV
b LEV 2 1 MR R Z 0L, & 70.6% (12/17);
SSV 5 FLV N [a — MRS L FLV 2 1 WA R
W, 5 82.4%(14/17)

9 {5 B AE S5 0 B E b L LEV=FLV 3
(33.3%) ,LEV=FLV-1 6 il (66.7%);FLV=SSV 3
1 (33.3% ),FLV=SSV-1 6 il (66.7% );LEV =
SSV-1 6 1 (66.7%) ,LEV=SSV-2 3 i (33.3%) .,
FLV It LEV £ 1 iR R Z W, i 66.7%, 5
Wk S ™ FLV 5 LEV AR 5 ¢ 22254805 1 SSV
5 FLV ME—HEREL L FLV £ 1 37 #E(R, JC SSV
Fb FLV £ 2 HEfRE |

3 itig
3 IRTT IR Ml A i ey 2 M S o W R 114 S AR 2
FFAE

PRI e B P22 Scheuermann 7E 1920
AR A 1 Ah SCRRHE H R A R AE 190~8%1, 5 2
R 1:1~T7:17 81 AR AZ &R T] TG ) B

B 1 B, 202, K0T
JE MM IE a7 A A E AR IR X £
AR BB HMMN (10°) b w4
HAEMIAL X 2R 77 B HE 5 ™ 840, B )%
B T3~T12, WiMEh T9 ¢ Ml Bt
A X 4R F ot (LEV) o T12, &
AT AE (FLV) 2 L1, 2% bR T R e A
(SSV)H L1



o A 2 7 2010 4E4E 20 4855 3 1)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.3 241

x1 260K INTRFREOBHEEZFNRREAZEEN

BHER
52 5 - .
T A J o™
1 T6~L2 54° T11 L3 L3
2 T4~L1 87° T10 L2 L3
3 T7~T12 119° T10 L1 L3
4 T6~T12 75° T9 L1 L2
5 T5~L2 81° T11 L3 L4
6 T3~L1 84° T9 L3 L3
7 T2~12 62° T10 L2 L2
8 T5~L1 55¢ T10 L1 L3
9 T9~L1 84° T11/12 L2 L3
10 T6~L1 69° T10 L2 L2
11 T10~L2 105° T11/12 L2 L4
12 T6~12 90° T10/11 L3 L4
13 T9~L2 60° T11 L3 L3
14 T3~T12 84° T9 L1 L1
15 T2~T11 97° T7 L1 L2
16 T3~L1 76° T8 L2 L3
17 T7~L1 85° T10/11 L2 L3
¥ REEATE i o™
18 T10~L3 80° L1 L3 L4
19 T10~L2 80° T12 L3 L4
20 T9~L3 66° T12 L4 L4
21 T9~L2 73° T12 L3 L4
22 T10~L2 44° T12 L2 L3
23 TI1~L2 86° T12/L1 L3 L4
24 TI1~L2 47° T12 L3 L3
25 T10~L2 65° T12 L3 L3
26 T10~L3 54° T12 L3 L4

W FLV, B ANAT M HE  SSV, FoUE e

AR T AT A 1) — SR RRAE | A HE ] B AR %
Schmorl 45717, HEAR LR AEAE AR B8 °F- , TOUAE
HIE AR AE IR T IR 5 ™ 38 LA f At 3 i
PEABELY IE , Swischuk 25°HE i MRI A 5% & 8L, fiF
A RTS8 5 A7 A ME 1) 25 5 B2 A R AIG . A )
AR B AU A R AR B 2 . IRTTIG
Joa J 1 WO B8 3 O AT AT B R 1O (H
AN HIR T RS I B X SR bR
10 PR 32 S 3 Ay A = o™ R A J o R e 2
AU A il B el AR | v A S IR R UL, AR 26
o1 v B AE JS A 17 B, A 65.4% , JE ™ 3T i B e
R T2, i v e A R M 1.2 719 B, TiHE DU T T9~
T10 Z W, ORI I A 5 ™ e T 38 8 R IE f AR

Je A A 23 R A AR R A S B T o 5
J 1™ AR X A AR AN 9 B, o 34.6% , )5
AT i fie v 2R S 9, I v e A1 2R B L3 749 B, THUHE Ao,
T T12~L1, S5 MHES AR EE R TG I AT
IR A A By g L RTTIO S ™ i 5 %
P E O HA R AR AR, FRERANY
SRS AR IR IOE 5™, i HER G BLTE 22 il
HENR] RS
32 IRTTIRW S O TR 5 B AR J5 19 9 R i 2k AR
2 m) R

PRI P08 J ™ W JE B T AR I R R T ) 2 AR
R TEAE ] Luque $AR R B P AGE , 5 RE I
TEH] CD N [ g il JE i STk b, & 2R T
(RS ENIE NIRRT S i & 2 S
GAR T R AR T 3R B A ER O SFAll (C7 B T 2k
BIHEE S B AR T Sem) (A X i A2 SRR
(proximal junctional kyphosis,PJK) % DJK %%,
Lowe S BRI FC 9 8 75 A A AT SR T 3 4cb
THPERRES  TEAR S T RE S NN, JF 5 75 k58
FUPE S R 5 A0 JE R IE R R T 50% , B in
KT B 7T, BOR S PIK W & 4,5 IR R
B PIK (90 024 5 )5 ad A I (2 IE K>
50% ) 53T v il 5 /KPR T B AR VI AHOC . Lim
SRR T ARBIE 23 BRI RO 5 T | F 2
W7 38 A~ A H 3 i/ PIK>10°, DJK &4
i 178 Uity il A ME (lowest  instrumented vertebra, LIV)
9 b 2 5 R O AHARMER) S & ARi i >100, 5
PIK A LL , DJIK B H 5EFE M, M DIK 0l 518
S AR SR A FOME L 22 9 AME | R BRI T B
VL 3 HE TN 5 28 D M 08 3 1 B il A A T 28 2
Cho S5PH 45 1 — 2 M AE 5 1 W T 9 491 (R T ] 1
Je ™ 29 ) A PE FE O FIHE AR PIBR AR 5 I 45 1
i) 3 6 Bl1T J5 B ETIE RlG R S BEDT ) BLRLS
L 38 X IR, Hovh DIK 3 4], Lowe 55145
32 BRI R 5 0 I B IE RIS L9 Bl kA &
H1JEE DJK., Bradford 5554 8L 24 14K 1] FC Je 1T
5 IS Rl G AR IS 5 01 & RS R I E Rk
3.3 LEV.FLV #I SSV fAHH X 5 Rl K& X

VE 222 FH IR RO J5 0 W R B T8 R 5
DJK 1 & A4 5 7t i @il 5 7K PR A G
Bradford 55318 33 [ JBi 4 b 9 2 30 28 g 28 S IX 2
1E %% AT fig 5 v il K- T R T s HE A
* . Lowe SFWEBA G &4 DIK #) 9 &8



242 ot [E R 2L R 2010 4EES 20 55 3 1)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.3

5] 328 3y Rl 5 7K 8 T AR — A E I HE AL R
Sk 376 i B BRAS FE JE o 5 Rl A IR T A —
B HEA 5%, Poolman 28R 5K LIV W i 15 f& ™
WA I 32 i 1) 5 0 A HE D AN R AR —
King &FUSLHE SSV (19 HE &5 1 A B X R % Ve i A Ol
MR TT Y I AR R s Al 2SSV AT LR 1R
— AP ELRRE A AT, SR B R A T L
THE RGN RIE BIGYT . 2009 4 Cho F5RHE
i SSV ME S, 4 L SO AR S L A T AR
e 2R 42 ik 1) 5 T A A ZE AR OGRS b, R G R
A DIK 1 3 B35 5 @A K B R 2 G ¢, Hp
2 1) 378 vty @b A5 B 1k F LEV, 1 ] 1E F FLV, 1fi
LIV i 5 SSV ol rh B 1 6% A DIK., 1l it
= N Ah SOk, JF A 6 TR RIS 5 7 B
LEV \FLV 1 SSV Z [A[4H H.5¢ & e A4 25
R ,26 01T AL T 5 M HE S N B S LEV FLV
H1SSV 584 — 3, AR B 4 RN = FH A58 4
—5, BN 5, 17 BlHEE L FLY L
LEV £ 1 itk Z W, 4 70.6%;SSV 5 FLV
gl —MER R e FLV 2 1 95 MR 0L, Jk
82.4%., 9 PN IEME S M FLV [ LEV £ 1 7
R Z W, Y 66.7% 31X 5 B ™ b FLV 5
LEV BYAHE 2 220110 SSV 5 FLV y [f] —HE 14
kb FLV £ 1 5 #EfR, JC SSV L FLV £ 2 i
TR X 5 IHE S A T2 5 nT e S R iR A
ARG, B M A S ™ i LEV 358 12 5%
L3, H R 7 Bl AR A DR RERTT R S
M W YRR A i A K T JE ESSV 5 [ E #
FLV A0 b, 46 R Z 5006 B0 N IF AN 1S Jnfl &5 Be sk
G 1A B, i H e Rl A KT S e
SSV, AR SR AR TE - fil G B n] A R AR AT e A
Bl 44 O AR T A 9D e v 22 A X DIK Y
A

4 SEH

1. Lowe TG,Kasten MD. An analysis of sagittal curves and bal-
ance after Cotrel-Duboussct instrumentation for kyphosis sec-
ondary to Scheuermanns disease:a review of 32 patients [J].
Spine, 1994,19(15) : 1680-1685.

2. Cho KJ,Lenke LG,Bridwell KH,et al.Selection of the optimal
distal fusion level in posterior instrumentation and fusion for

thoracic hyperkyphosis:the sagittal stable vertebra concept|]].

Spine,2009,34(8) :765-770.

3. Ascani E,LA Rosa G.Scheuermann kyphosis.In: Weinstein SL,
ed.The Pediatric Spine:Principles and Practice [M].New York:
Raven Press, 1994.557-584.

4. Hosman AJ,Langeloo DD,de Kleuver M, et al. Analysis of the
sagittal plane after surgical management for Scheuermann
disease:a view on overcorrection and the use of an anterior
release[]].Spine,2002,27(2) : 167-175.

5. Sorensen KH. Scheuermann’s Juvenile Kyphosis:Clinical Ap-
pearances , Radiography , Aetiology and  Prognosis [M].Copen-
hagen : Munksgaard , 1964.273

6. Dziewulski M, Szymanik W. Epidemiology of Scheuermann’s
disease in children and adolescents [J].Ortop Traumatol Reha-
bil ,2002,4(6) :752-757.

7. Ghoussoub K,Kreichati G,Azzi L,et al. The particularities of
the adult Scheuermann’s disease:study about 45 patients[J]. J
Med Liban,2004,52(1):19-24.

8. Pola E,Lupparelli S,Aulisa AG,et al. Study of vertebral mor-
phology in Scheuermann’s kyphosis before and after treatment
[J].Stud Health Technol Inform,2002,91:405-411.

9. Swischuk LE,John SD,Allbery S. Disk degenerative disease in
childhood :Scheuermann’ s disease,Schmorl’ s nodes,and the
limbus vertebra:MRI findings in 12 patients|]J].Pediatr Radiol,
1998,28(5) :334-338.

10. Deacon P, Berkin CR, Dickson RA. Combined idiopathic
kyphosis and scoliosis:an analysis of the lateral spinal cur-
vatures associated with Scheuermann’s disease[J].] Bone Joint
Surg Am,1985,67(2):189-192.

11. Lim M,Green DW,Billinghurst JE, et al.Scheuermann kypho-
sis:safe and effective surgical treatment using multisegmental
instrumentation[J].Spine ,2004,29(16) : 1789-1794.

12. Herndon WA ,Emans JB,Micheli LJ,et al. Combined anterior
and posterior fusion for Scheuermann kyphosis [J].Spine,
1981,6(2):125-130.

13. Bradford DS,Ahmed KB,Moe JH,et al.The surgical manage-
ment of patients with Scheuermann disease:a review of twen-
ty—four cases managed by combined anterior and posterior
spine fusion[J].J Bone Joint Surg Am,1980,62(5):705-712.

14. Poolman RW, Been HD, Ubags LH. Clinical outcome and
radiographic results after operative treatment of Scheuermann
disease[J].Eur Spine J,2002,11(6):561-569.

15. King HA ,Moe JH,Bradford DS,et al. The selection of fusion
levels in thoracic idiopathic scoliosis [J].J Bone Joint Surg
Am,1983,65(8):1302-1313.

(Wi B 1.2009-11-09 & 10 H 11 .2010-01-15)
(AXpF & RIFTE)
(AXmit FHE)



