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Intraobserver and interobserver reliability of the New AOSpine Thoracolumbar Spine Injury Classifi-
cation System/WANG Bingchao, XU Tao, Fulati-MAIMAITI, et al/Chinese Journal of Spine and
Spinal Cord, 2016, 26(7): 602-608

[Abstract] Objectives: To evaluate the intraobserver and interobserver reliability and main influencing factors
of the New AOSpine Thoracolumbar Spine Injury Classification System. Methods: Seventy thoracolumbar frac-
ture patients with complete clinical data and radiologic data (including X-ray films, CT and MRI) were en-
rolled.  Five observers were assigned to independently determine the classifications according to the New
AOSpine Thoracolumbar Spine Injury Classification System. If there was a observer in a different type, it was
identified as inconsistent. After a 6-week interval, the 70 cases were presented in a random sequence to the
same evaluators for repeated evaluation. The Cohen Kappa coefficient(K) was used to determine the interob-
server and intraobserver reliability. Results: The New AOSpine Thoracolumbar Spine Injury Classification Sys-
tem was found to have fair interobserver reliability and excellent intraobserver reliability. The interobsever and
intraobsever reliability was Kappa=0.602 and Kappa=0.782, respeclively. The compression fracture(A type) and
translation injury(C type) demonstrated fair interobserver reliability and excellent intraobserver reliability. The
interobserver reliability was Kappa=0.604 and Kappa=0.662 respectively, while the intraobserver reliability was
Kappa=0.787 and Kappa=0.761 respectively. The AO System had poor reliability in evaluation of the tension
band injuries(B type). The interobserver reliability was Kappa=0.362 and the intraobserver reliability was Kap-
pa=0.657. The interobserver reliability of the overall subtypes was Kappa=0.526 and the intraobserver reliabil-
ity was Kappa=0.701, in which the poorest reliability in evaluation was the subtype of B2. The interobserver
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reliability was Kappa=0.214 and the intraobserver reliability was Kappa=0.633.

Followed was the subtype of

A4.  The interobserver reliability was Kappa =0.322 and the intraobserver reliability was Kappa =0.685 .

Conclusions:

The new AOSpine Thoracolumbar Spine Injury Classification System has fair interobserver

reliability and excellent intraobserver reliability. The poor reliabilities in evaluation of the subtypes A4 and B2

are the main reason for disagreement in this system.

[Key words] Spinal injury; Classification; Thoracolumbar; Reliability.
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Table 1 The new AOSpine thoracolumbar spine

injury classification system

W& TR IEL I
Morphology Injury characteristics
AR JE4E R H 4T Compression fractures
A0 WA /E T Transverse/spinous process fractures
Al 1 JEH T Wedge/impaction
A2 B 2484t Split/pincer type
A3 ANGEAEZE P Incomplete burst
A4 e A E YT Complete burst
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. B 0 A0
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A S5 Sy 3 0 e A R
B2 o h .
Posterior ligamentous disruption
B3 28 1) 5% /A AR 1 7 408 405

Anterior ligamentous disruption
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Figure 1 Type of A3 fracture a Lateral X -ray

@ ] showed that the superior endplat of the L2 vertebrae

was compression fracture b Sagittal CT showed the
superior and inferior endplat of the 12 were compressed ¢ Cross—sectional CT showed the superior endplat of the L2
was compressed and the posterior wall was intact d The slight injury in the posterior wall of the L2 inferior endplat
Figure 2 Type of A4 fracture a Lateral X-ray showed that the L2 vertebrae was compressed b Sagittal CT showed that
the fracture fragments of the superior endplate was involvement into the spinal canal ¢ Cross—sectional CT showed the
superior endplate was burst fracture and the posterior wall was damaged d The cross—section CT showed the inferior
endplat was intact and the posterior wall was slight injuryed Figure 3 Type of B2 fracture a The sagittal CT showed
the flexion injury of the T6-T7, with the local kyphosis b The sagittal MRI showed that the the flexion injury of the

T6-T7 and spinal cord was compressed
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R2 SEEWMAIEARSBENATEESE  (0=70)
Table 2 The repeatability of the five physicians in the
twice classification

B J U J3 # — B0 191 8

[ Ui the twice before and after Kappaff
Physicians classification of consistent — Kappa values
number
1 58(82.86%) 0.758
2 54(77.14%) 0.701
3 61(87.14%) 0.830
4 61(87.14%) 0.823
5 59(84.29%) 0.799

T 1~3 a3 FAEBE BRI, 4~5 205K 2 4 f) BT 1=
I
Note: 1 to 3 represent three residents, 4 to 5 represent two

deputy chief physician

R3 AEAERDEMEHE AO DEREPHAEEM
AESMHHR (n=70)
Table 3 Reliability and repeatability of different

qualifications of physicians in the AO classification

system
A > BT nJ 5 5 A3 B
Reliability analysis Repeatability analysis
B gy g 3

Physi- 9o 1911 25 Kappafi 9o 1911 4 Kappaffi
clans - The consistent  Kappa The consistent ~ Kappa
number of values number of values

cases cases

1~3 48(68.57%) 0.582 57(81.42%) 0.763
4~5 54(77.14%) 0.644 60(85.71%) 0.811

TE:1~3 73 SR 3 AAEBE BRI, 4~5 23 5403 2 44 @l 32 AF B2 i
Note: 1 to 3 represent three residents, 4 to 5 represent two

deputy chief physician

x4 HEBEESTRG AOSBREHIABMABENANEENTES Y (n=70)
Table 4 The reliability and repeatability of the three types of the new AOSpine classification system
A AE AT RENCR
e Reliability Analysis Repeatability Analysis
Subtype SRR —EUE S 1 (%) Kappaff] S99 —FFT S 1 (%) Kappaffi
Typing consistent proportion Kappa values Typing consistent proportion Kappa values

A 71.10 0.604 89.70(81.40~92.90) 0.787(0.616~0.876)

B 74.60 0.362 81.10(72.90~87.10) 0.657(0.475~0.816)

C 90.30 0.662 95.10(92.80~95.70) 0.761(0.697~0.799)
S —3E Overall 71.40 0.602 83.70(77.10~87.10) 0.782(0.701~0.830)

x5 HENEHEBHIRGAODERGFEERIENAFEMATES R

(n=70)

Table 5 The reliability and repeatability of the subtypes of the new AOSpine classification system

EEN-Ri
Repeatability Analysis

IR —FA I (%)

Typing consistent proportion

Kappaffi
Kappa values

A B B
4551 Reliability Analysis
Subtype S} RSB S (%) Kappaffi
Typing consistent proportion Kappa values
A0 100.0 1.000
Al 93.70 0.702
A2 89.80 0.586
A3 76.40 0.518
A4 72.30 0.322
Bl 89.90 0.627
B2 76.70 0.214
B3 95.00 0.658
B Overall 86.70 0.526

100.0(100.0~100.0)
95.20(91.40~98.60)
96.00(92.90~97.10)
81.40(78.60~84.30)
81.10(75.70~84.20)
97.40(95.70~98.60)
81.40(77.10~87.10)
96.10(92.90~97.10)
89.70(75.70~100.0)

1.000(1.000~1.000)
0.760(0.636~0.841)
0.771(0.670~0.870)
0.652(0.470~0.790)
0.685(0.577~0.799)
0.727(0.549~0.850)
0.633(0.552~0.704)
0.722(0.472~0.793)
0.701(0.470~1.000)

RUEAT AT 2 2 30 2 0 B A A A7 A SR A
PARTUAE &R L BT HEAR T 57 A LI AR R A v A
B T ET A B T B TR AR AR R 48 L,
WA (R 5 45 B2 B X X 3 A3 I A4 LB 47 n B
— M

3.3 EZAVE YT (A3/A4) 55K AT G A (B2) H

TE A —EL B A

2R AT (A3/A4) & I 5 J5 5k 1 i i i
9o B0 CE I RAR 55 UL, SR AR ME B 2 & A 5 B 7Y
T4 o Hht TR0 3 IR A Ak T s RS s T 17
45 3 (AL T AL s, (A LR
B A TR A PERCIR T Je A 7 A 2 s P A, > %



o[ A 2 7 2016 4EA 26 255 7 )

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.7 607

FIWL BB AT AR I A RS T R L S
T B A R E R 5 KB, FEHT AO 437l
BRI T P ASTEAS PLC 4% 19 R S B I S 4L,
YERHE FEEEBIT S H AR SRR PLC 4544
P05 19 FE A AFAE R R o e, PLC $i 45 25 2 8 il
THATR, BT SHH0 @A e s B gt
2 HEATEFRTH ., XF PLC 45 05 1
RGN ) A AR TR AR A LR G 1T . Xt
TR A o 1Y Ml B B BT, PLC #R BE g3 5k X 4.
R CT K & AR 2 W, 4 28 (B FE >7mm , 15 B
B >15°, MEVR T FE R 45 48 43 509% LA BB HE 5 O
SRR (] 0 S 488 R AEUST T R T % Th) R A R
B, WA IS R SR BT | O 5 T A A T
BeEdrm i, MORARXEH E PLC & & Hif . MRI
K A8 T PEAl A AL PLC 35453 A4 S e S 4k
FAXTEL T AR AN 4 i 9 B | 2 TR A BRI T
MRI & B FH T B I BB 41 PLC B 405 (4 vFAd . A
PLCA B A X 22 v , A 301 22 KT BT , e 06 3 ) e 7
KA HEATHR AL . Moon Z510M FH R 75 4G A 10 MRI1
G AT AR RT LR AR M 9 PLC E% . U5 Y
HMIFSE K B, #E KA T PLC 451403 B ) ELA A
e U, HLRREE | AR, AT LAME R
MRI #6521 #p 78 T B,
34 SRR (B2 B 5B /RS AR (C R
H 7 N — B D A

AR B2 RUF T KA BB, AE
FLIRT | Rl 1) 4 A T R S L HEAR S T
sk Iy i, RECE R R E S ek 5 R AR
Jry TS BT FIAE AR AL 0218, AHIFGE & 0, % T B2 Al
5 CRVB T B F RN R TR B S
B T BT MEAR (8] & A 32 3RS 67 1A 993 181, A7 AE 1Y
FRER K, IRATIA R O A — B0 s X AT R
JE A2 LM 3 R Ge 0 T4 LA R B i DR 28 50 1) 5%
Wi s RS, 55— T, B RLIR A R M 22 W )
KT AL B G TR B s TR 2 B I K
BEf A s FE T AL, AT REXT B I B E A — E 15
M, M8 Gamanagatti %1 Panjabi S5 UL 15,
MOHER ] A2 A7 >3.5mm , A >11° 5t BUHE R A FR
i, B2 W R e RE B 0, nTREAR B X B2 5 C
RUEAT I A

ZE LR B AL AO 43 R Ge o BLL R PR 5
THAR LA BIEIET X & A CT K& %k, MRI
VENB B S % W NEAE B T g7 1 S G

Fe [ H Ay B2y7 BEAR, BA — 5 BHE) T B L AT
FER FH — SRS 2600 7 8L AO 3 B ZR B8 Y AT A5 B
Il EZ ORI s, B A AO 0 R G AE A [
GEPT BRI Z A HAT R Y R AR 4 1Y
AP A, X TR S 2 — B A DN
—HWIE, B FAPIE PR — IR UIZ0K
P R SE R, Xl BEX IF SR A —
R ), 32 995 910 ek e B 1 ) BRI, AN BT S R A i
BN AT T HERAEA I 20 rpo0 M i 1] ) B
VIESE , A REXTIX — P2 R GEAF B2 B3 A

4 SEXH

1. Bohler L. Die Technik der Knochenbruchbe-handlung [M].
Vienna: Maudrich, 1951. 318-319.

2. Magerl F, Aebi M, Gertzbein SD, et al. A comprehensive
classification of thoracic and lumbar injuries[]]. Eur Spine J,
1994, 3(4): 184-201.

3. Vaccaro AR, Lehman RA Jr, Hurlbert RJ, et al. A new clas-
sification of thoracolumbar injuries: the importance of injury
morphology, the integrity of the posterior ligamentous complex,
and neurologic status[]J]. Spine, 2005, 30(20): 2325-2333.

4. Blauth M, Bastian L, Knop C, et al. Inter—observer reliability
in the classification of thoracolumbar spinal injuries [J]. Or-

thopade, 1999, 28(8): 662-681.

5. Vaccaro AR, Oner C, Kepler CK, et al. AO Spine Spinal
Cord Injury & Trauma Knowledge Forum. AO Spine thora-
columbar spine injury classification system: fracture descrip-
tion, neurological status, and key modifiers[J]. Spine, 2013,
38(23): 2028-2037.

6. Landis JR, Koch GG. The measurement of observer agreement
for categorical data[]]. Biometrics, 1977, 33(1): 159-174.

7. Kepler CK, Vaccaro AR, Koerner JD, et al. Reliability analy-
sis of the AOSpine thoracolumbar spine injury classification
system by a worldwide group of naive spinal surgeons[J]. Eur
Spine J, 2016, 25(4): 1082-1086.

8. Azimi P, Mohammadi HR, Azhari S, et al. The AOSpine tho-
racolumbar spine injury classification system: a reliability and
agreement study[J]. Asian J Neurosurg, 2015, 10(4): 282-285.

9. Urrutia J, Zamora T, Yurac R, et al. An independent interob-
server reliability and intraobserver reproducibility evaluation of

the New AOSpine Thoracolumbar Spine Injury Classification
System[J]. Spine, 2015, 40(1): 54-58.

10. Ballock RT, Mackersie R, Abitbol JJ, et al. Can burst frac-
tures be predicted from plain radiographs [J]. ] Bone Joint
Surg Br, 1992, 74(1): 147-150.

11. Bailey CS, Urquhart JC, Dvorak MF, et al. Orthosis versus
no orthosis for the treatment of thoracolumbarburst fractures
without neurologic injury: a multicenter prospective random-

ized equivalence trial [J]. Spine J, 2014, 14(11): 2557-2564.



608 o E R R A A 2016 AEES 26 %55 T W1 Chinese Journal of Spine and Spinal Cord,2016,V0l.26,No.7
12. Schnake KJ, Stavridis SI, Kandziora F. Five—year clinical E498-E503.

and radiological results of combined anteroposterior stabiliza- 16. Moon SH, Park MS, Suk KS, et al. Feasibility of ultrasound
tion of thoracolumbar fractures[J]. J Neurosurg Spine, 2014, examination in posterior ligament complex injury of thora-
20(5): 497-504. columbar spine fracture[J]. Spine, 2002, 27(19): 2154-2158.

13. Schroeder GD, Kepler CK, Koerner JD, et al. A worldwide 17. Vordemvenne T, Hartensuer R, Lohrer L, et al. Is there a
analysis of the reliability and perceived importance of an in- way to diagnose spinal instability in acute burst fractures by
jury to the posterior ligamentous complex in AO type A performing ultrasound[J]. Eur Spine J, 2009, 18(7): 964-971.
fractures [J]. Global Spine J, 2015, 5(5): 378-382. 18. Gamanagatti S, Rathinam D, Rangarajan K, et al. Imaging e-

14. Machino M, Yukawa Y, Ito K, et al. The complement of the valuation of traumatic thoracolumbar spine injuries: radiologi-
load—sharing classification for the thoracolumbar injury clas- cal review[J]. World J Radiol, 2015, 7(9): 253-265.
sification system in managing thoracolumbar burst fractures 19. Panjabi MM, White AA 3rd. Basic biomechanics of the
[J]. J Orthop Sci, 2013, 18(1): 81-86. spine[J]. Neurosurgery, 1980, 7(1): 76-93.

15. Schroeder GD, Vaccaro AR, Kepler CK, et al. Establishing (ki B .2016-05-28 &l H #].2016-06-17)

the injury severity of thoracolumbar trauma confirmation of
the hierarchical structure of the AOSpine Thoracolumbar

Spine Injury Classification System [J]. Spine, 2015, 40(8):

(RLHBF  F RIFAH)
(ALth#t FAHE)

ey
SH R

SF—Jm i B MRAARHT 2 A

WY HAFER FEXFWBELR TEHMER (FPEAEFBLE)PEALELZERA L), B
TEFIZATCHAGE B Y BAESNFRAFITSH T 2016 F 9 A 24 B EARKB I, KR
LM EIMATMEF KRR ERLTAG ok 2B ATHAE #7442 8 KA MEE Rl X
3 ERNELGAMISIARE R, BRAMARGHMBG MRS AP BB, AR K G AR R MR
M fiF LSRR S AT E AR (B F 49, P F 6o o Asm Bl iR F 24, P 5 106), ATRT
PHER FERARLSAE R EH AR, L RBRREFELIT FEEH P B LR B AEFN
Ko ARSVUBRTEARRAERERF1IEF5 79 (RB %5 .2016-04—-07-037)

8] : 2016 4 9 A 24 B (JA55)8:30—18:00; sh e A &K & 2016 9 A 23 B (A £)14:00—20:00
BT EFIRE—E53 G (T THAMR BH AL 19 F)ME) ;7 AHALRE 201659 A 24 B (A
x)07:00-10:00 £ B A ER G — B4 F & (b w T aAmRBILE R4 2 5 )R,

Mm. P BAFERGAT ZARFT(ARTAMRBLE A2 5),

R EM R 600 T CGEM I A FAR FHES 2 S Bk, RA BRI B L
B FA BRAS RS BRAR WR A A E B ABUEMIRAA P B A ER && F xyxh118@sina.com; F
FEZ A4 %, duchunyan@orthonline.com.cn

BRRAN: T B AMFER &% F (13501029976, ¥R 44 ;. xyxh118@sina.com) , & & (13269180886) ; ‘& #+
FE & R F (4% ,18510987153, zhaoyang@orhonline.com.cn) , ¥ i (48 % , 18510987239, liudi@orthonline.
com.cn) ; A A& & (A BUEM, 8701393319, duchunyan@orthonline.com.cn) .

B MEE B A L RIE)





