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The 301 operative classification for ankylosing spondylitis kyphosis/ZHENG Guoquan, ZHANG Yong-
gang, WANG Yan, et al//Chinese Journal of Spine and Spinal Cord, 2015, 25(9): 769-774

[Abstract] Objectives: To design a new classification(301 operative classification) for ankylosing spondylistis
(AS) kyphosis, and to identify the inter—observer and intra—observer reliability and repeatability. Methods: AS
kyphosis was divided into 4 types according to the location of the apex: lumbar(type 1), thoracolumbar(type
II), thoracic (type III), and cervical or cervicothoracic junction kyphosis(type IV), and each type except type
I has 2 subtypes: with lumbar lordosis(A) and with lumbar kyphosis(B). The total consecutive 309 patients
suffering from AS kyphosis deformity undergoing a spinal osteotomy in our hospital were reviewed. The com-
mon type, each type's frequencies were determined. Five spine surgeons independently assigned the curve
type to 30 patients following the guidance described by new classification. The procedure was repeated two
weeks later with the same patients presented in different order. Kappa value was used to determine the intra—
observer and inter-observer repeatability and reliability. Results: There were 4 types and 7 subtypes for AS
kyphosis according to 301 classification. Among the 309 patients, 52 (16.8%) patients were type [, 223
(72.2%) type 1, 33(10.7%) type Il and 1(0.3%) type IV. The thoracolumbar type(type II) was the most
common. The inter—observer reliability testing was from 73.3% to 86.7%(Kappa coefficient was 0.761-0.847),
while intra—observer repeatability was 83.3%-93.3%(Kappa coefficient was 0.821-0.925). Conclusions: This
new classification system can be used easily and conveniently to classify AS kyphosis with good reliability
and repeatability.
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Table 1 The 301 classification of AS kyphosis
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Type Description Angle
I #4 WA S o o o, o
Type 1 Lumbar kyphosis LL=0°;TLK<20°; TK<50
11 it M2 BE F& o™
Thoracolumbar TLK=20°;TK<50°
Type 1l hperkyphosis
I o™ A AE o
A With lumbar lordosis LL<0
P A S 1Y o
s With lumbar kyposis LL=0
17y i e 2ok B i
Typelll Thoracic hyperkyposis TK=50
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V7 FUME % 2 22 PR N
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VA With lumbar lordosis LL<0
VB FEIBEHE R L=0°

With lumbar kyposis
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Note:LL, lumbar lordosis; TLK, thoracolumbar kyphosis; TK,

thoracic kyposis; CTK, cervicothoracic kyposis
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Figure 1 The sketch map of 301-classification system for AS kyphosis(a Type [; b Type I A; ¢ Type IIB; d Type

ITA; e Type IB; f Type IVA; g Type IVB)
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Table 2 The clinical data of 301 classification
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I #(Type 1) 52 16.8
& (Type 1)
A 153 49.5
1B 70 22.7
ML %4 (Type 1)
A 25 8.1
Irs 8 2.6
V7 (Type V)
VA 0 0
VB 1 0.3
11 (Total ) 309 100

(OWO) F1 &K (CWO) K& -FF 5Kk =X (COWO)
REPEFTRTEEESIRT, RA0Mew1T
XU B ol B 22 4 B A A AL A Rl 1 H T
B> — AN T2 FE S 0 5 T 2R G O (]l PR B AR
XF AS Ja AN AR B E XAR], s # P
FARITT KM MEFBR, —DFRIERD B RS
NLIZBESE 3T AS Ja (I 0 A 7 A A



772 hE B AR B 2L AR 2015 4EAS 25 55 9

Chinese Journal of Spine and Spinal Cord,2015,Vo0l.25,No.9

B2 1 AURMIIE ORET X LR 7R 5 T T I B, T 43°)

—

B3 ARG MEE ORETX 285 T

ST B BRI S 140 MBS 23° ) B4 IIB AR I IRIE ORAT X 28 7 78 J5 0 TR AL T M I B, i o™ oy

82, M M B J5 it 30°)

B s A BENHIE CORET X 27 7m 5 O TR AL T 10 B, IR o —-6°, I I B R ™ 142, i i

55°) 6 B AUS MNP ORFE X 4 7n 5 i WU Ar T B JE w7 o 340, g B S ™ 27°, s i 56°) E17 VB
RS IR IE (RTT X 267 78 S5 o TR 7 T 35086 B, BT o 60, B B U i 25°, i J= i 30°, BUHi B = i 59°)

Figure 2 Type I kyphosis[The kyphosis apex is at L3, and the lumbar lordosis(LL) is 43°] Figure 3 Type II A
kyphosis[The kyphosis apex is at T11, LL is —14° and the thoracolumbar kyphosis(TLK) is 23°] Figure 4 Type I B
kyphosis(The kyphosis apex is at L1, the LL is 8° and the TLK is 30°) Figure 5 Type I A kyphosis[The kyphosis
apex is at T9, the LL is —6°, the TLK is 14° and the thoracic kyphosis(TK) is 55°] Figure 6 Type IIB kyphosis(The
kyphosis apex is at T7, the LL is 34°, the TLK is 27° and the TK is 56°) Figure 7 Type IVB kyphosis|The kyphosis
apex is at T1, the LL is 6°, the TLK is 25° the TK is 30° and the cervicothoracic kyphosis(CTK) is 59°]
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Table 3 The reliability analysis of 301 classification
for kyphosis by 5 doctors
P Ui SR -EBIRC Sy B E ) L

Kappaffi

Doctor Identical case Identical rate(%) Kappa value
1-2 25 83.3 0.829
1-3 26 86.7 0.847
1-4 22 73.3 0.761
1-5 23 76.7 0.786
2-3 22 73.3 0.761
2-4 23 76.7 0.786
2-5 24 80.0 0.806
3-4 26 86.7 0.847
3-5 25 83.3 0.829
4-5 24 80.0 0.806

P35 (x) 24.0 80.0 0.806

F4 SHEITI 306 AS EOBEESE 301 5 EM
AESEESH
Table 4 The repeatability analysis of 301 classifica-
tion for AS kyphosis by 5 doctors
[ i R R S L

Kappaffi

Doctor Identical case Identical rate(%) Kappa value
1 28 93.3 0.925
2 27 90.0 0.883
3 25 83.3 0.821
4 25 83.3 0.821
5 26 86.7 0.868
T (x) 25.6 85.3 0.863
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