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Imaging measurement of anterior internal fixation for the cervicothoracic junction and its clinical significance
HUANG Yi-xing™ ,WANG Sheng,and TENG Yu-jing. * Department of Orthopaedics ,the Second Hospital Affiliated to Wen-
zhou Medical College ,Wenzhou 325000, Zhejiang , China

ABSTRACT Objective; To measure important parameters of anterior internal fixation for the cervicothoracic junction by us-
ing imaging measurement,and provide reference for cervicothoracic junction surgery and design of steel plate screw internal
fixation. Methods: From June to November 2012, 120 health people’s median sagittal plane MRI of cervical spine were ran-
domly collected. Of the 120 cases, there were 58 males and 62 females with an average age of 48.3+£13.7,,ranging the age of 20
to 78 years old. The anterior, middle and posterior height of vertebral, anterior,upper, medium and lower sagittal diameter,an-
terior height of different segments and Cobb angle were measured by measuring machine in the PACS system. Results: The an-
terior, middle and posterior height of vertebral ,medium and lower sagittal diameter gradually increased from cranial to caudal
of cervicothoracic junction(P<0.01). For single vertebral , posterior> anterior>middle height (P<0.01) ,lower > upper>medium
sagittal diameter (P<0.01). The lower sagittal diameter of upper vertebral body was close to upper sagittal diameter of lower
vertebral body. Cobb angle of male was (7.61£3.85)°,while female’s was (5.58+2.59)°. Conclusion; During the anterior in-
ternal fixation of cervicothoracic junction, it is suggested that the entry points of upper vertebral body should locate on the lower
and middle 1/3 of vertebral body,and screws could slightly incline towards cranial,the entry points of lower vertebral body
should locate on the upper and middle 1/3 of vertebral body,while screws could slightly incline towards caudal,also can be
prebent according to Cobb angle of health.
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Fig.1 Measurement of anterior, middle, posterior height of vertebral body of cevicotho-
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segments Fig.4 Measurement of Cobb angle of cevicothoracic junction
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x1 BHIMESHEN. P EESENNELE R (v+5,n1=58,n2=62, mm)
Tab.l1 Measurement of anterior ,middle, posterior height of vertebral bodies in the cevicothoracic junction
(%+s,n1=58,n2=62, mm)

Motk Hil B e JaE

% (nl) Z(n2) ¥ (n1) Z(n2) ¥ (n1) L (n2)
G 13.86+1.02 12.78+0.94 11.34x1.25 10.88+0.71 13.91:0.94 12.94:0.78
T, 15.70+0.98 14.690.96 13.47£1.33 12.96+0.81 15.80+1.17 14.830.53
T, 16.84x1.23 15.831.12 14.75+1.09 13.970.79 17.20+1.18 16.76+0.98
T 17.34£1.46 16.78+1.02 15.21+1.33 14.35+0.83 17.95+1.43 17.20+1.06
T, 17.64x1.44 17.011.19 15.38+1.42 14.670.75 18.771.31 17.95+1.28

TE B MR U BT P S R B A AR 2 ) FLABE, Fai=105.90, P<0.01 5 Fy=115.37,P<0.01; F»=124.15, P<0.01, 32 A5 B
UHBHECHT P R AR Z A Y FLAR, Fo=106.14, P<0.01; F1p=106.75,P<0.01; Fi»=113.18, P<0.01 , BYEZIXHE C;.T1 o, Ts Tu 2 HEIKET |
th | JREEZ IR AL, F=13.40, P<0.01; F,,=15.17,P<0.01; F,,=16.32, P<0.01; F,=16.73, P<0.01 ; F.,=16.90, P<0.01 , ZZik#H C,.T,.T,.T5.T,
AR 5 R R LR, Fa=11.63, P<0.01; Fii=13.63, P<0.01; F.,=14.70, P<0.01 ; F;=14.95, P<0.01; F.,=15.44 , P<0.01, C,. T, T, T3 T, 4%
HEHT P S R B A 2 [ LR, 14=5.62, P<0.01 51,,=8.34, P<0.01 ;£,5:=5.99, P<0.01;1,=8.07 , P<0.01 ;4,,=3.59 , P<0.01 ;14,,=8.27 , P<0.01 ;1,,=6.65 , P<
0.01;1,=6.35,P<0.01;1,=3.14,P<0.01 ;2,=3.44 ,P<0.01 ;1,=6.01,P<0.01 ;145=4.62, P<0.01 ;1.,=5.79, P<0.01 ;1,,=6.69 , P<0.01 ;15=5.70, P<0.01

Note ; Comparisons among anterior, middle, posterior height of the vertebral bodies in the cevicothoracic junction in male subjects, F,;=105.90,P<0.01;
Fw=115.37,P<0.01; Fy=124.15,P<0.01. Comparisons among anterior, middle, posterior height of the vertebral bodies in the cevicothoracic junction in
female subjects, , F1,=106.14,P<0.01; F\,=106.75,P<0.01 ; F}»=113.18 , P<0.01. Comparisons among anterior, middle, posterior height of C;.T;.T,,T; and
T, in male subjects, F,;=13.40, P<0.01; F},=15.17,P<0.01; F,=16.32,P<0.01; F;,=16.73, P<0.01; F,=16.90, P<0.01. Comparisons among anterior, mid-
dle, posterior height of C;,T;.T,,T; and T, in female subjects, F,=11.63,P<0.01; F},=13.63,P<0.01; F,=14.70, P<0.01 ; F;,=14.95,P<0.01 ; F,=15.44 , P<
0.01. Comparisons of anterior, middle, posterior height of C;,T,,T,,T; and T, between male and female subjects,#,,=5.62,P<0.01;,=8.34,P<0.01;i5=
5.99,P<0.01;#,=8.07,P<0.01;#,=3.59,P<0.01;#,;=8.27,P<0.01 ;¢,=6.65,P<0.01 ;:,=6.35,P<0.01;t5=3.14, P<0.01 ;24 =3.44, P<0.01 ;:,=6.01, P<
0.01;t4=4.62,P<0.01;1,=5.79,P<0.01;1,=6.69 , P<0.01;1,4=5.70, P<0.01

®2 BHIMEREEMHE L B TRREOUWELSR (x25,n1=58,1n2=62, mm)
Tab.2 Measurement of upper , medium,lower sagittal diameter of the vertebral bodies in the cevicothoracic junction
(%+s,n1=58 ,1n2=62, mm)

HEk FRIREE R PRIk

% (nl) Z(n2) ¥ (n1) Z(n2) ¥ (n1) L (n2)
G 15.74x1.21 14.65+1.11 15.03+1.36 14.27£1.13 15.87+1.04 14.92+1.30
T, 16.61:1.34 15.76+1.29 15.47+1.15 14.960.98 17.35£1.10 16.38+0.98
T, 17.72+0.85 16.68+1.06 16.88+0.86 15.911.06 18.52+0.73 17.65+1.08
T 18.86+0.93 17.62+1.27 18.05+1.00 17.28+1.26 19.62+1.28 18.42+1.36
T, 20.43x1.06 19.14x1.10 19.21+1.23 18.37£1.25 21.50+1.19 20.60+1.46

T B E B A S BMEA L P R SORAR A AE IR Z (8] i LEEL, Fu=171.06, P<0.01; Fy=177.48,P<0.01; F,,=200.34, P<0.01, L2 IXEH
HEHWGBAENR L R RRERAAER Z A LA, Fo=151.70, P<0.01; Fp=154.33, P<0.01; F.=181.27,P<0.01, AHEZILE Cr T1 T Ts Ty 254
b o T RARAR Z AN Fe A, Fu=15.25, P<0.01 3 F,=15.70, P<0.01 ; F,,=16.97 , P<0.01 ; Fyy=18.21 , P<0.01; F,,=19.76 , P<0.01, 2132183 €, T,
T, T3 Ty &M - i FRARBZ R AL, Fa=14.76, P<0.01 5 F,=15.68 , P<0.01; F5=16.80, P<0.01; F,=18.05, P<0.01; F.,=19.51, P<0.01, C,.T,.
T T3 T KHEE bt FRRBE L2 b R, 1,=4.45,P<0.01;1,=3.83, P<0.01;1,=5.67, P<0.01;1,=5.01, P<0.01 ;4,,=3.70, P<0.01 ; 1,;=7.21 , P<
0.01;¢,4=8.39,P<0.01;:,=7.78,P<0.01;:5=7.31,P<0.01;24,=8.63,P<0.01 ;4,=5.24,P<0.01 ;:,,=7.04,P<0.01;2,=6.08 , P<0.01 ;¢,=5.25,P<0.01 ;15=
5.23,P<0.01

Note ; Comparisons among upper, middle, lower sagittal diameter of the vertebral bodies in the cevicothoracic junction in male subjects, Fy;=171.06,P<
0.01;F=177.48,P<0.01;F,=200.34,P<0.01. Comparisons among upper, middle,lower sagittal diameter of the vertebral bodies in the cevicothoracic
Junction in female subjects, , F\,=151.70,P<0.01 ; F\,=154.33,P<0.01 ; F},=181.27, P<0.01. Comparisons among upper,middle, lower sagittal diameter of
C;.T;.T,.T; and T, in male subjects, F,;=15.25,P<0.01 ; F;,=15.70,P<0.01; F,=16.97 ,P<0.01 ; F;;,=18.21, P<0.01 ; F,=19.76, P<0.01. Comparisons among
upper, middle, lower sagittal diameter of C;.T; T, T; and Ty in female subjects, F,,=14.76,P<0.01; F,,=15.68, P<0.01 ; F,,=16.80, P<0.01 ; F;,=18.05, P<
0.01;F,=19.51,P<0.01. Comparisons of upper, middle, lower sagittal diameter of C;,T,,T,,T; and T, between male and female subjects,#,,=4.45,P<0.01;
t0=3.83,P<0.01;¢4=5.67,P<0.01;#,=5.01,P<0.01;,=3.70,P<0.01 ;4,=7.21,P<0.01 ;¢,=8.39, P<0.01;¢,=7.78 , P<0.01 ;¢,5=7.31,P<0.01 ;,=8.63, P<
0.01;1,=5.24,P<0.01;1,4=7.04,P<0.01;¢,=6.08, P<0.01;¢,=5.25,P<0.01;14=5.23, P<0.01

[ 45 Be Al BE AT Cobb fIRY LA ZE AT E XL RS,
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x3 BHEFMRZANTETRETSE Cobb AHIMEL
B (x+s,n,=58,n,=62)
Tab.3 Measurement of anterior heightand Cobb angle in

the cevicothoracic junction(x+s,n,=58 ,n,=62)

! Fil 3 B (mm) Cobb 1(°)
GIZEN
B (nl) 2 (n2) B (nl) Z(n2)

C~T, 35.13+1.71  3253+1.73  2.93+1.02 4.03+2.36
T\~T, 37.21£1.96  34.75:£1.63  4.60£242  3.76x2.30
T~Ts 37.8242.65  35.74x1.55  5.13%3.52  3.60+2.31
TT, 38.44+3.18  36.08+1.55  5.83x2.11  4.39+2.68
C~T,  56.89+#2.51 5254270 438255  5.30+3.08
T~Ts 58.06£3.16  54.27+230  5.89+344  4.37x2.15
T2~T4  58.574.14  54.99+2.16  8.55:3.17  6.15+2.57
C~Ts  75.46%3.47  71.90£3.04  6.35x2.59  4.81x2.25
T~T, 77.03£5.02  73.46x3.01 1008577  6.203.04
C~T, 98224504 93.08+3.70  7.61+3.85  5.58+2.59

T« B AT AU B Y R v BE Y LU %K, F=229.58, P<0.01
LS AR AL B B 4% 9 B i BE Y LU, F=215.53,P<0.01, 33
M2 E AL DU B 4517 B Cobb 1 1Y LU, F=104.23, P<0.01; 20t
SR EEAETIBLS 7B Cobb ML, F=106.14,P<0.01, HHED
6 B 457 BER 1 BE 5 L 22 1) B LA L 10=11.71,P<0.01 ;4,=10.57 , P<
0.01;¢,=7.42,P<0.01;¢4,=7.31,P<0.01;¢,=12.96,P<0.01;#,=10.62, P<
0.01;¢, =8.40,P <0.01;1, =8.45,P <0.01;¢; =6.68, P <0.01;¢; =9.01,P <
0.01, Co~T, . T\~T, To~T5  T5~Ty ,Cs~T,  T\~T5, To~Ty . Co~T5 T~ Ty, C1~T,4
5Bt Cobb 1 58 & Z A1 AY HL 3R, 1,,=—-4.69 , P<0.01 ;1,,=2.76,, P<0.01;
t2=3.98,P<0.01;t,=4.63,P<0.01;t,=-2.52,P<0.05;1,=4.10,P<0.01;
1,=6.44,P<0.01;1,=4.92,P<0.01;1,=6.52, P<0.01 ;,=4.79,P<0.01

Note; Comparisons of different levels of anterior height in the cevicotho-
racic junction in male subjects, F=229.58 , P<0.01. Comparisons of differ-
ent levels of anterior height in the cevicothoracic junction in female sub-
jects, F=215.53,P<0.01. Comparisons of Cobb angles in the cevicotho-
racic junction in male subjects, F=104.23,P<0.01. Comparisons of Cobb
angles in the cevicothoracic junction in female subjects, F=106.14,P<
0.01. Comparisons of different levels of anterior height in the cevicotho-
racic junction between male and female subjects,,=11.71,P<0.01;4,=
10.57,P<0.01;¢,=7.42,P<0.01;¢,=7.31,P<0.01;¢,=12.96,P<0.01 ;4=
10.62,P<0.01;¢,=8.40,P<0.01;¢,=8.45,P<0.01;¢,=6.68,P<0.01;t;, =
9.01,P<0.01. Comparisons of Cobb angles in the cevicothoracic junction
between male and female subjects,#,=—4.69,P<0.01;#,=2.76,P<0.01;
12=3.98,P<0.01;t,=4.63,P<0.01;1,=-2.52,P<0.05;1,=4.10,P<0.01;
t,=6.44 ,P<0.01;4,=4.92,P<0.01;1,=6.52,P<0.01 ;£,=4.79,P<0.01
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