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The Classification of Idiopathic Scoliosis

Choon-Ki Lee, M .D., Ki-Hyoung Koo, M .D., Joon-Hwan An, M .D.

Department of Orthopaedic Surgery, Seoul National University College of Medicine, Seoul, Korea

— Abstract —

There are many classifications for idiopathic scoliosis but none of these is perfect. In the treatment of idiopathic scoliosis, it is

essential to understand the characteristics of each classification system and exploit their individual advantages.
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TR 53 Weld v e ¢ F L Harington 7] 7] 2 1) KingTZ}h Moe2| 22
o] &g Moes} Goldsteing] 2] o] 7]& o] H1 o]= O AF7HA L) 7 5 7H g2 A /2 19834
EE F U2 §8S Adstodof 5, @ F 9 King o] A1 A & King-Moe £ 57} gl&t o] 7= &
o] BE FAld st F3& Aldstder sk, @ T g S AA o] e /e oby i F vkl o
TR TH AFZRY R TH AFAA £ FEFEA T HAE AA s dl =20 ®BrkFg. 2).
stefof atH, @ F39 7 st AEF Sl 79 King #l 132 5 w3 QFF o 2 o] Fojz
< Ast Al Ao gk Aot King ol F WHOE F /9] gh=o] B F gk=Rel 114 o]
S A9 7 FAEe A AFololof sk AF 3} % W= (true double curve) ol T, & 3 - wh=po] o] 7 A ¥
At eHg o (stable zong) & M 3ol FH ol QWS A4S Bold 7tk AtHFig. 3). King Al 232 A 1%
A& FHste T A Abolg] o, oby HF Fe g F5FE Udve] AAE F oy 8 F %
(stable vertebra) & 5] F7hol A 102 &3 F4 ghare F5 uhel tigk B ko 2 A sHA o] F
2 3 A (center scara verticl ling, CSVL)9| 2]l &2 o] th=t(false double curve) o] 21 22 stth(Fig. 4). King #| 38
TH e FAE gorh(Fig 1). o8 7Hx 9 ERE STy FERE IO QFH ukR O H2HS A}
ojw whato] F whaelx], I8 st F3 W 2 7k ¢k =th(Fig. 5). King Al 43> 71 35 o8
Mot BAEo] glon g olgd NIS A TS A 4237 e B2 WEgOR 7 golA 9o
o BFFE AYEW B gA EFE oA & S ol A z7F 4k 4 9-7F @k King A 582 2719 &
RO A7dt FE G0 E o] FojA glom AR FFE TR 2
Z 0k SR 5 R 93 B3] Yy E )
‘O TALFF/HAR 2o BEg U0z 7)o
@ 2Ltk (positive TLtilt) (Fig. 6). 43§ 3] £-<14 o]
) U Hov] o2 clato] 43 o7} 9 4% B SR
g 22 27 (trapeziusfullness) & ol A9 7} B}, H=
oo AT A 1 529 A5 $EIY EF0
Q Hoh Rizhet Aol BE X5 W A S $lete] of
b £ Al sHA #Este of g
13, Kings} Moeg] ¥7F+ Harrington 7] 71 & 2
] AgE NS BRE FRE BIHE 2o §
8F 8F Y AT NHIES TSR Eaie B
N7 BRol BN B FFAL SR/ vnY 2 A,
- HdETrs 1HEy AAE wdel via W go] g
o1 (8 e e ot Heriron ey prald 51 52 4, ki 4 245 52 31 857
t;rnaTSbodies withingthe lines are in the stablé zone. (B) ?1‘4-35 GRch E}@ ol Atk King A 23 2} #] 33 2 2
stable vertebra FH o] AF FAHMAES AUE AoE TS 9

Fig. 2. King and Moe Classsification : Curve patterns




Fig. 3. King type 1: Lumbar curveislarger than thoracic curve on standing radiography and more rigid than thoracic curve. Fusion of

both curves was done.
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Fig. 4. King type 2: The rigid thoracic curve, from T5 to T10, is more rigid and larger than lumbar curve. Selective thoracic fusion
was done from T4 to T11.
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Fig. 5. King type 3: The right thoracic curve, from T6 to T12, measures 50 degrees. the lumbar curve is compensatory curve and
doesn'’ t cross the midline. Selective thoracic fusion was done to the neutral vertebra(L 1).
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Fig. 6. King type 5: The first thoracic vertebra is tilted into the upper thoracic curve(called a positive T1 tilt) and the first rib is ele-
vated on the convexity of the thoracic curve. Only lower thoracic curve was fused

O} ol 4T3 Ru gk ZHololA T =R A That-S King Al 23 gkt o 2, 1A9 vhatS King A 3%
King ] 28oll M o] Al F33 w3o A5 &g 0% HiE Zlo Ao gty st E3 A
g AsE AV ET o] T A4E4 9] King Al 39 o] 2% o] w3 AA = 3] We e ARl A&t e
EAHA de AE FF & F Ak IHER, F U5 39 WS A 9bet Al glo] AAl F3 91
Lenke & 7ol A AF 312121 Lenke &5 % 1B, 1C¥ AR E d4A AE&s717r ol d T
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SdY HF ZotE9| 27 - 0|F7]
2) Lenked| 22 ol & & glom i FR RS F hnol B £ 4
Lenke 7 2 King} Moeo] 7o @3 g B o, 24 5 9k (structural minor curve)o] @ = Z3
33 % o ARHolr) TRH LFE st ThE A 2B o] ae] ZE S Fhx AL} 205 o] o] Frt
AT, o] EHYL 671A 9 718 W) FEL AW, g AW BAg Bk A 17 B G FR wh
FEA QTS FE 2F V) A7) NN 02 FR whFo] F whFel Aotk A 23 L o) F F
FF FUe 270 wheh Al £HE FAHTable]). ¥ pFo FY whFo] F ghdoln) AN FR R
20024 Lenke 5] A% Lenke 7ol m2 7o) 1 724 R wbael Fgolth Al 3YL o) F WHOE F
£2 B9 B#3 Fel Al 13 B3] 51%E AXF R pFo] F@Row FRF/RF WFuG 4RI} A
o 7b B T ThEol Al 28 WO 2 0% WIEE AU S5E nNOR o FRIF VAL 724
Bty skl A e BRol h2W IANF| & RukFol Agolth Al 4 AF WHFOR FR
19%E AAsle] 714 Eal 9L 1BNF o] 11%, 2ANY 3} 23 who] BE F wholn] 4R FF wh3ol
3} 5CN# o] 7}2} 10% ©] 91 T3 133131 t}9(Table 2). 2 B el o)tk Al 55 L v FRFLF W
(2) 714 w3 3 ¥ (Curvetype) FOR FoF/8F WA P2 F WA Aol
Z g v ouge) 128 o) el 67b49) 7] A 68 FLFILF B FY VIO FLF/L
ERRoR BRANT. F 9Fe AR M 20 F who] 324 F prFolv FR wMRe pxy R
Zoln] o FH W, FLF/QF WAl Bk whFol Ao FRF/LF wFo] FE wFuTt 4
Table 1. Lenke classification
CurveType
Type Proximal Thoracic Main Thoracic Thoracolumbar / Lumbar Curve Type
Non-Structural Structural (Major*) Non-Structural Main Thoracic (MT)
2 Structural Structural (Major*) Non-Structural Double Thoracic (DT)
3 Non-Structural Structural (Major*) Structural Double Mgjor (DM)
4 Structural Structural (Major*) Structural Triple Major (TM)
5 Non-Structural Non-Structural Structural (Major*) Thoracolumbar / Lumbar (TL/L)
6 Non-Structural Structural Structural (Major*) Thpracolumpar { Lumber -
Main Thoracic (TL/L - MT)
STRUCTURAL CRITERIA * Mgjor = Largest Cobb Measurement, always structural
(Minor Curves) Minor = all other curves with structural criteria applied
Proximal Thoracic: - Side Bending Cpbb 225: LOCATION OF APEX
-T2-T5 KyphOSIS >+20 (SRS deflnltlon)
Main Thoracic: - Side Bending Cobb >25° CURVE APEX
- T10 - L2 Kyphosis =>+20 THORACIC T2-T11-12DISC
Thoracolumbar / Lumbar: - Side Bending Cobb > 25° THORACOLUMBAR T12-L1
- T10 - L2 Kyphosis >+20° LUMBAR L1-2DISC- L4
Modifiers
Lumbar Thoracic Sagittal
Spine CSVL to Lumbar Apex 3‘ Profile
Modifier T5-T12
A CSVL Between Pedicles - (Hypo) <10°
B CSVL Touches Apical Body(ies) d N (Normal) 10°- 40°
C CSVL Completely Medial + (Hyper) >40°

Curve Type (1-6) + Lumbar Spine Modifier (A, B, or C) + Thoracic Sagittal Modifier (-, N, or +)

Classification (e.g. 1B+):

-6l -
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o 5% o[ A/t £ 44 BAG IHEE A3 BIFOT FRAT Z 55 vwe oI A% HY F
Yol FY WFo] F wFoln, A 6HAME FL ¥ WFo] F WFOE B
FQF 3ol F wkxoln FF vk ol F o (2) &%+ modifier (Lumbar modifier, A, B, C)
Folth §¥ WFF FLF/LF WIFA 48 Jo7k FEH ARE AYL AT 8F WYL A3 79
5% vjgtold A] 3,4,58 WHOE BRAT FLFL  F AR BT TS E 5 97 fE] 1 WP A
F whpo] FA Wkt Hp 5k o) & 739l vk Al 63 T 2l ke oo gtk 8 F vk FA A F
A (center sacral vertical ling) o] #A o] what Al 71A] &
Table 2. Curve prevalence according to the Lenke classification HE EFE
Type Tota % Modifier A= 014 #30] 4] 34 A% A o] HF7 A}
o2 A= 73-F-ol™ o] A9 vk A 11, 12 §F ©]
o > : Apol B} 9l whto]ofof §HT}. 1) I 2 modifier A
1AN 114 19 EFFEF UIEAE AS, S A 18 2H A 48
1B+ 9 2 o] Wkt vk A2 A| 53 3 A 63 o] Bho] & ALE-
1B- 13 2 3 & 91tk Modifier B= 241 A% 0] A% 349 9
1BN 66 11 Z 9o g A$ o)}k Modifier A9} v} 2712 2 A 53
1C+ 5 <1 3} 4] 68 ¢ 2o A 9 9t} Modifier Ci= 4] 234
o - 2 o g R ) A A2 A 533 A 63 B
2A+ 7 <1 & B modifier Cof| s F¥th. , 5C, 6C TH 9k &
2A- 12 2 A 3t A o] A} BAL} 6B S 9] uhar o =8 4= ¢t
2AN 63 10 (3) A1”4H &= Modifier (Sagittal thoracic modifier, -, N, +)
ol : by FEA ARE NPT 0 FRE ARE AL E
o " : shbel 28 Aolm Al 5 FFHH A 12 FF74A
2C+ 0 0 o Ftg VFo R 2RI B FH2 30
2C- 3 a wol] 10504 0% 7A o B4 WelE b H A
2CN 7 1 W7 SN 203 b 8RES Y o] 2
3A+ : <1 2% Aol RS Bolk Agol Ytk ARY F
" : 2 % modifier=s 4 o4 A 5§39 4uz A 12 F3
3B+ 6 1 9 e NFOR ZEE SHete] 105 W gtolw
3B- 0 0 -(hypokyphosis), 10%= o A 40% A}o]o]™ N(normal), 40
3BN 8 1 &= o] /gol® +(hyperkyphosis) = gt}
3C+ 7 1 (4) nzo] B
oy P < AR & T A A 1T 2k 2] wFE B
AA+ 3 < Fale] 420 W= o7 gttt King2 Moe?] #
4A- 0 0 RO Ao v XW °l Qo o] & RAsHE
4AN 1 <1 AT+ AH7F L7 & AT,
4B+ 1 <1 Lenkee] 7 42711t 5= 3ol Fe 5 4 2] 3ho]
4B- 0 0 BR A7 YR Bgeiths B o] 9o King A 4
o 2 < 9o 2RI oPrhs wel Atk £ o FY
< i 4 WS Holk AS F AN FY Wl sy FR O
4CN 9 2 =HT o 257 23 ZFE 75-7F e Lenke
5C+ 3 < RolAE 4R FR WFo] F wFol ¥ F OB
5C- o 2 Lenkeo] 352 49514 ghi= 750l th(Fig. 7). w3
>eN 62 10 ol BE 53 99 AFoA 23 % modifiero
ol : S mEwue s u Adel aasl o L AT
6CN 13 2 &5 modifiere] tiet Y= A o] {3 Wl A
4Rk 1 ¥ sohA Kingzk Moeo] 7/ ¢ upz7kA & o
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Fig. 7. Double thoracic curves: The proximal thoracic curve is larger and more rigid than the lower thoracic curve, but in Lenke clas-
sification, the proximal thoracic curve cannot be the main curve.
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v TH FAY FH FA B et o 2937 b f ) oF shrhal sto] AR F - wh e £
Fet A4S FA F7F Aol B s FUATHL FFA LS Ae5e Brh st Sk 5% HF7 YA RS
HFTH FANE AT TAY A A5 A F ol wH =S AAT ﬁT - F N o] 255 H
TH FAMA ol b5t TH FA B AFE o 33 F5 AN 5 ANETG =AY 22 F S
o T o] 9 AT A TH HFH olF FH TFoE "JJ”OPO% S R 2 )
A AFA T frdol 7Hsshekarl sh ok, of ghrhil aF k. 20021 Lee 5 ¥4 Al 1 FF 7

King Al 13 %52 F3F 93 955 38 2 AR Al 1 5F9] A AZ s &5 o7 9
T et ok oL Al 43 W2 FEFF U AAE Ade #do] itk sk A Al 1 &5 ARk
frefstoor stk A A 0 2= Sh Qb HF74A] £ H5 A 152 AN 5 w=nt £33 4§ sty
Fate] Al 4 8 F74A FFatodof st Lenke 52> A AT WIS AN, FFF vt Ay FEo g A
3 859 A7} 30 mvke] A Nash-Moe 3] 55l FH 93 24 = E Jeh & 24 E(correction
1592 9A ¥ 459 A& Bols 49, 4 F ratio)s 0.8 o] F o2 gt 7§ & F o7 Fol9] #3
A Q1 Al 4 259 AL 20% w koA T4 A FA S A2 A7 YA SR T s .
of &Jste] o]t H &= A, HE FAA 12257 H Lenke 5C3 wh=3} 6CY WholA &= FoF/85F
o A A, A 348 F7F B o] He s ALY & o] F¥ vhao|n 5CY whpe] A& YA AR F
AF o g2 e 49, SHFH 33 AR AR QF/QF WF TS {35 6CH BFANME FFF
ANA Al 3 LF7F A FA VL H = AlA A9 7 W7EA] f3tekE Aoy Sanders 5ol €8t &85
o] setE Al 3 8 F7A & vk e o] CD SF5 T FF5 e w7125 B 33 S 9
N7es A A8 ddeE g Ao Aifo|th, =3 WARS &A% F5F whrol 20% B ekl Aol A
2003 Suk = A HFA YA A 2 e 3A 97 FRF/2F o o] 7bssttial skl o,
ES AN FAES GO S AT A FH =34 Eo FRF/8F W] FH U B bk o] £ 73
AP Al 3 8.3 9] 31 W o] 257 ol3tolal Al 38 SOl vk A 63 PO E /o] Lenke 3, 4, 58 wHaF
F7F b FA 7 He A9 A 3 8F7A et Ho] ERVFETHAE A5 QS EE o] Fvt
T RS2 ARE IS F AT AT, LFHYY s

King 7l 5 32 27§ &] §F5 W30 & o] Fojx 9l
o R v f 9 of ol tiste] of 2] 7HA] o 2 S0p|8 M= =op=
Aol Ak frehel Ml tiste] 1993 Lee 52 44
A 1§35 7 AHpositive TLtilt) B th= of 7] ¢] Fo] o} 7t o718 HF S5 34 o] o] LAE EHY S
9] el o Fostthal AL, Tho] A A A o ® Ui 2~3/ Lol AT 2F U ol A €]
5 o7t =2 Ao e AT FF R s moulding=t AA 7} sl o2t Azt w3 e] 8 o
of it} 3§ git‘r)(ﬂg 8). Lenke %% B Z5E gato) o upz} A4 3 (Resolving type)#t 73] & (Progressive
OE(FH F3%4 20%) ool 2, 15wl d& A& type) & & 7= A2 AF U ol A 9] mouldingzh
Holw, HF FA| 717 9| 7411]7P1 cm o] Fol A & Hdo] oy AV 2o A= o 7t

A ARG 7183 e e AT gok thE dddel o

1st Rib

Elevation

Shoulder

aC Trapezial Elevation

Prominence

Fig. 8. T1 tilt does not correlate well with left shoulder eleva
tion, but correlates with left first rib elevation and
trapezius prominence. T1 tilt and left first rib elevation

should be considered as the indication of the extension
of fusion to upper curve.
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