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= Abstract =
The Measurement of Normal Thoracic Kyphosis in Korean

Joong Myung Lee, M.D.
Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea
(Director: Key Yong Kim, M.D. and Se 11 Suk, M.D.*)

Thoracic kyphosis was measured on chest lateral radiographs of 885 normal subjects, comprising of 509 males
and 346 females.
Subjects were accepted as normal if they had no problems of lung, heart of spine such as scoliosis or significant
compression fracture radiologically.
Kyphotic angle was measured by Cobb’s method from T3 to T10.
Index of wedging which represents the wedging degree of vertebral body was measured on apical vertebra, and
also the location of apical vertebra was studied.
The results obtained were as follows:
1. Kyphotic angle through all age groups showed the range 17°-33° in males and 17°-34° in females.
2. Kyphotic angle increased with the increase of age, but not related with sex. Therefore normal range of
kyphotic angle should be determined in respective age group accordingly.
3. Index of wedging in apical vertebra through all age groups showed the range of 1.07-1.21 in males and
1.07-1.23 in females.
4. Index of wedging increased with the increase of age, and normal range of index of wedging in respective age
group was supposed to be more significant,
5. There was no correlations between the regression of kyphotic angle and index of wedging.
6. The most frequent apical vertebra was located on T6, and then T7 and T5 in order.
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weld B RohE FubI e F7le) hE AR 2A Table 1. Distribution of cases

o) 382 Hx 9o, oo Witie] sle AAHH

= gy oo e 2w alch Age (years) Male Female Total

#7 2049 7 AF i A o Foz A4 9— 9 30 24 54
Welo) g AFY A7 AR FANE R MY 10— 19 57 48 105
AF7F gdded A5 EY AL sl REE A 20 — 29 120 78 198
¥ el 30 -39 82 54 136

A @2 5092, o2 376, 3 8853 o) A FH 40 — 49 70 51 121
Z2urAbAl g o] g3t A& FuAY AANF(OELE 50 — 59 61 42 103
#e, apical vertebra)e]l A% (MR, index of wedg- 60 — 69 46 49 95
ing)ell ate] A AelE & A 927t A7)l o 70 — 79 43 30 73

[ ) I8 . .
o] E F¥T A ¥A Baste Hleldt Total 509 376 885

2, M2 ¥ Yy

7h HTFMEZ

1979 19 19%¥ 19814 1249 3147# witF
559 AYgdy Fagel TP Lo
A% F¥ A FolA AR Adel ARe] gl
HFo & ol4to] glo] A2 REH 6714 A4
998 8 ¥EHE AYT AL Ao #9%
¥ 9 2149 & 422 siglc (Table 1).
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2 ol ¥22(kyphotic angle)e] 24 & &%)
A Apgste Cobbd 24urde Hstel Aastdc
(Fig. 1).

3 2uapde A3 2o #90] o=z
A1d W A2 A 39 9% AAE HLF
¥ dolr] YET.

debd 24¥0E s s] Asted A3 F2
AT, A0H FFE FTHIE o9 A2
gt #AAE MY tanding AAAH A BEE A

o stz AL E vz fe FHES AAE €3 Fig. 1. Method of measuring kyphotic angle.
o2 stgon, 4 0% AN FTIL AF A% ) —
& $Ae & 557 Frstdh T
® YoFEY 5045 A A A} AZe3)E 5 19mm 21mm
= W9 elglch. A AFA 3 (apical vertebra)2) A AL Tt
Fol A A FHZ 9o AAHFI 2702 H
= 3% wedgingo] tl€ A3 i3 2 AAsqdr Index of wedging = post. height of vert.
29 wedging?] AEE &3 o)Ho] T n) ant. height of vert.
A& <d8e o] 98t Fletcher (1942)7F 443 A Fig. 2. Definition of index of wedging.
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A% (index ot wedging) & *H&-3t41c}” (Fig. 2).
AAEE 4984 RSN Ad AF Aol
€ Aol AN At ASshgch
o}, EAX2|

Ay Tz AAEL] & FEE 104 A9
dAFLE el FFANYE IFEWEAE Tk
® Furdg AAsst A5 fA ¢ BAH )
%2 98t A ALA (ERDIVT, regression analysis)&
Ag-ghsich

3.8 o

7t T

Fuiztg Ao @Aglo)l FY WRh)re] T I
& FAe A5 25.68+8.03 % (Mean+1SD), o3z 2] 73

Table 2. Degree of kyphotic angle in males by age

A No. of Kyphotic angle
ge (years) o. of cases Mean SD
9— 9 30 18.31 6.28

10—-19 57 21.43 5.81
20 — 29 120 24.92 6.84
30 — 39 82 24.03 6.96
40 — 49 70 26.30 7.99
50 — 59 61 28.94 7.62
60 — 69 46 34.51 6.87
70 — 79 43 35.38 6.69
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Fig. 3. Linear regression of kyphotic angle on age
(Males).

% 25.98+8.54% o]gith = Fzs) Wi UR 104
A AYF 9e) Y7L EEWRol 4 (Table 2, Table 3)
0~9M ) AFFelA WAt 18.3146.28E, = 18.56
+3.07% oL AW Frbel wtet FEFAS} 37 3
AE 2o 53 50~604°1F BE 2718 RAdch
70~794 8 A= F A& FA 35.3816.69 %, o2} 36.
46+8.06% olgch = AR Frhel we izl F
Jehe At A $FYD Adel e AW
47} ohdAtE FARCE Halsty) Atk AR
& Aesgen orldA ALY 44 a, 7187 b,
A #A4 r& FohsicH(Table 4).
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Fig 3, Fig. 4 39 344 % 42eg§ ez
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Table 3. Degree of kyphotic angle in females by age

A No. of Kyphotic angle
ge (years) 0. of cases Mean SD
0— 9 24 18.56 3.07
10 — 19 48 20.30 4.32
20— 29 78 23.27 6.46
30 -39 54 25.06 6.43
40 — 49 51 26.38 7.63
50 — 59 42 29.00 8.05
60 — 69 49 33.63 6.90
70 — 79 30 36.46 8.06
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Fig. 4. Linear regression of kyphotic angle on age
(Females).
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Table 4. Parameters of least squares fit for mathematical

models of form
Kyphotic angle = a + b x Age

No. of
Sex a b r r?
cases
Male 509 18.08 0.22 0.487 0.237
Female 376 16.41 026 0599 0.359
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Fig. 5. Mean kyphotic angle by 10-year age interval.

Table 5. Index of wedging in males by age

Index of wedging
Age (years) No. of cases m

0-9 30 1.094 0.079
10— 19 57 1.136 0.074
20 — 29 120 1.142 0.076
30— 39 82 1.144 0.067
40 — 49 70 1.141 0.084
50 — 59 61 1.166 0.105
60 — 69 46 1.169 0.082
70 — 79 43 1.207 0.082

oda Fol A ztzh 1.094£0.079 % 1.121%0. 08401 K21
Ao Frlo e} Frb FAE 2o (Table 56,
Fig. 6).

GatE 404 0lF F7h7E wate ] date] A $ 504 o]
T F7b7F wkm 70~79A1 8 dH T Ed 7 L
20710.082 ¥ 1.201%0.065 2 vhebydo),

94 HAEM G ol 88t ¢ A ARAST ST
— A A #95F 0.052 HY 2 F FAAHLE f9
8} v} (Table 7).

o, fobztnt datcotel A

ALY AN E ALgste] 2 A ABASF 1L A
Table 6. Index of wedging in females by age

Index of wedging

Age (years) No. of cases Mear )

0— 9 24 1.121 0.084
10 —-19 48 1.136 0.057
20 — 29 78 1.137 0.088
30—-39 54 1.142 0.071
40 — 49 51 1.145 0.086
50 — 59 42 1.196 0.084
60 — 69 49 1.171 0.074
70 — 79 30 1.201 0.065

Table 7. Parameters of least squares fit for mathematical
models of form
Index of wedging = a + b x Age

No. of
Sex cases a b r 1<
Male 509 1.1106 0.0010 0.230 0.052
Female 376 1.1060 0.0013 0.315 0.099
o
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Fig. 6. Mean index of wedging by 10-year age interval.
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Table 8. Parameters of least squares fit for mathematical
models of form
Kyphotic angle = a + b x index of wedging

No. of cases a b r r2

885 25.09 —0.0394 —0.023 0.0005

Table 9. Distribution of apical vertebra

Apical vertebra Male Female
T5 65(12.8%) 49(13.0%)
T6 371(72.9%) 266(70.7%)
T7 73(14.3%) 61(16.2%)
Total 509 61

Aoz $98x gtch(Table 8). s Fubzdg 3
209 AAEE BF 7 weby) FoisiAt & A
ol AT ATFTFAs Sty 8 5 Ut

2}, X 4l& % (apical vertebra)

FAREe Fxe M54, Aew, A7E F34
e Al 72.9%, A 70.7%=2 A6 F571 A
d wotm M79, A5 FF £4 o] Ack(Table 9).
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