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Cervical and Thoracic Sagittal Curvesin
Thoracic Adolescent Idiopathic Scoliosis
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Seoul Spine Institute, Inje University Sanggye Paik Hospital, Seoul, Korea

— Abstract —

Study Design: Prospective study

Objectives: To analyze and compare the cervical and thoracic sagittal curves between normal adolescents and patients with tho-
racic adolescent idiopathic scoliosis (AIS).

Summary of Literature Review: There are no reports on cervical sagittal curves and its correlation with thoracic sagittal curves
in AIS.

Materials and Methods: The sagittal curves were analyzed in normal adolescents (N-adol group, n=23) and patients with tho-
racic AIS (AIS group, n=26) who had thoracic curves > 45°. Lateral standing radiographs of the cervical spine with a elbow
straight and the whole spine with the hands on the clavicles were taken. The sagittal curves and balance were measured in the
following segments; C2-C7, T2-T5, T5-12, T2-12, T12-S1. Cervical lordosis (C2-C7) was measured in both cervical spine radi-
ographs and whole spine radiographs.

Results: In the N-adol group, the cervical lordosis was 92+14.6° in the cervical spine radiographs and -06+129° (" means
kyphosis) in whole spine radiographs. In the AIS group, cervical lordosis was -50+129° in the cervical radiographs and -81+
12.7° in the whole radiographs. The AIS group had significantly less cervical lordosis than the N-adol group. Thoracic kyphosis
of T5-12 and T2-12 was 241+106° and 389+131° in the N-adol group, respectively, and 178 +94° and 301+118" in the
AIS group, respectively. There was a significant difference between the two groups (Ps¢0.05). There was no significant differ-
ence in thoracic kyphosis of T2-T5, lumbar lordosis and sagittal balance between the two groups (Ps»0.05). In the AIS group,
the cervical lordosis measured in the cervical spine radiograph showed a positive correlation with thoracic kyphosis of T2-5
(r=0.50, P=0009) and T2-12 (t=0.57, P=0.003).

Conclusions: AIS patients had significantly less cervical lordosis and thoracic kyphosis than normal adolescents. Decreased cer-
vical lordosis in AIS had a significant correlation with their relative thoracic hypokyphosis.

Key Words: Adolescent idiopathic scoliosis, Sagittal curve, Cervical lordosis, Thoracic kyphosis
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Table 1. Parameters measured in radiographs

2 2 14.94] (11.1~204] )] ¢ t}. %
7+ 209, FAF7F 3% o] o, 3
Aol Atk g+ 7184
2 NEAY AFE =

A

F WAk E9 AL

R

239 0 & of 7}
144 (11.0~20
A 27 AR
2tk 7184 AH
}4 = SRS (Scolio-
J290], ok 9} 7

RES

)
o
rlo

O-
o O
R

=

W
Q o of
> flo

o2
o
=

>

of ™
o o

e g b
Ao,
N

1

o
el

ol
>

il
d

>

rlo i

e

e
i
ol
£
N
J
o
A
o2
I
> 2
2

2
EL
2
jil
N
o
oX,
o
i
1z
NI\
(g b
e =

¢

ox ©
=
=2
Bl
b
o2
ol
o,
2
.,
-
oL
N
>
e g N

N
~
>

_,d
ofr
RN

tlo
rgig fUIO

i flo
oL

[o

%t
ol
b
Ol
ol
2
|o
=)

N
>
2
ot
2
I
X
[
2
}\4_4]

Flo i i o (o (x
o
2=}

~ o
N g
2,

g I
=)

)
>
o,

rE N

rg

>~

>

2

[o

fu

of o,

o
e
ox,
2

[N o8k
oy 32

to v o
2

AN -z
N d
o,

e >
L ™,
St jo ¢
i
i
al
<0

. = F—E‘
o Moy
o 4
1o
9‘L
i
L
rﬁ‘

ol -r oX Hi ox
_0|L
32
rir
=

O O_JN_‘
of

e
32

o

ol
o
o
o)

rox2
<
oot
e
o
2
rlo
_|
no

ol
32
H

T5-12, T2-12¢] A +9
k2 T12-S19]

i
_{

2
N\

d
L oa
)
oz

o

S ol

2
&
I

mR
i
o
oy 1o
_0|L

Fe o O
3:)
2o 2 ooX

30 2 M

o2
rlo oy ok
o
2
o

(r o po Mol go

Mol Qv
(o
oy
lo

o on, |0 rEl 2o

N
o O
32

k=

o]

4 Ho
o 1
=

:

39

)
ol
o rlr v

T Ho mo 2 oo Jz L O ofo 2 od of
K
}(_:‘

K oo
> 4y
o l-('U i
)
q,
-
rlo so
rir
oM,
o
rr

14
g
SV

|_\09{.:

2
\l
o
o
O+
s W
:J_‘ oz
ﬁ él
R
ﬂ,‘
=
NS
w38
=
e Q

plumb line) 2} A
Bt

EA 4 28+ MedCalc 9.3.0.0.(MedCalc Software,
Mariakerke, Belgium)g ©]-23}e] Mann-Whitney 7 A},
Wilcoxon 7 A}, Fisher’ s exact 71 A} 2! Pearson correlation
S Al AL PRrol 0.051K.t} 2H2 7 9-of 2] 3t
AL & H7rskith

Parameters Normal group (n=23) AlS group (n=26) P
Cervical lordosis (C2-7)
Cervical spineradiograph 9.2+14.6 (-19~40) -5.0+12.9 (-27~34) 0.001
Whole spine scanograph -0.6+12.9 (-21~28) -8.1+12.7 (-33~32) 0.047
Thoracic kyhposis
T2-5 14.8+5.7 (2~24) 12.3+6.6 (3~29) >0.05
T5-12 24.1+10.6 (7~47) 17.8+9.4 (2~42) 0.035
T2-12 38.9+13.1(9~70) 30.1+11.8 (15~64) 0.005
Lumbar lordosis (T12-S1) 51.3+12.2 (27~78) 53.3+10.7 (35~83) >0.05
Sagittal balance 20.1+13.7 (0~47) 16.1+15.4 (0~75) >0.05

- "in cervical lordosis = kyphotic
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Fig. 1. In the normal adolescent group, cervical lordosis of C2-7 measured in cervical spine radiographs had a posi-
tive correlation with kyphosis of T2-5 (A) and T2-12 (B).
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Fig. 2. In the AIS group, cervical lordosis of C2-7 measured in cervical spine radiographs had a positive correlation

with kyphosis of T2-5 (A) and T2-12 (B).
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