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Abstract AIM To provide the anatomical basis for lateral
arch screw fixation in C, vertebra of Chinese. METHODS
Fifty-seven dry C, vertebra of Chinese were measured. RE-
SULTS The parameters obtained of anterior portion of lat-
including Left/Right  Medial inclination
from superior view o, = 38 +8 °/ 408 °
63+9 °/ 62+8 ° and the superior
middle and inferior width b, = 7.4 +1.7 mm/ 6.9 +
1.7 mm b,=5.2+1.4mm/5.2+1.4 mm. b= 4.2
1.1 mm/ 4.2 £1.0 mm height of superior articular
process d,= 2.1+0.9 mm/ 2.0+0.9 mm superi-
or and inferior height h, = 5.1x1.4 mm/ 5.0+1.4

up
mm h,= 6.1+x1.5 mm/ 5.8+1.2 mm . Other pa-

eral arch were
superior
inclination y =

rameters were including Left/Right Horizontal distance
from standard screw entrance point O to lateral edge of
inferior articular process [, = 4.2+1.2 mm/ 3.9+1.1
mm  posterior edge of superior articular process [ =
6.4+1.5 mm/ 5.0+1.5 mm and mid-position of isth-
4.4+1.3 mm/ 2.6+
and vertical distance from O to inferior edge of
inferior articular process h, = 9.4+1.6 mm/ 9.4+1.8
mm . b, in26 45.61% left and 27 47.37% right sides
was less than 5.00 mm. If set &, as medial inclination of lat-

mus on superior aspect loi =
1.3 mm

eral screw insertion 36 left screws and 40 right ones would
penetrate into the corresponding side of anterior structure of
C, vertebra and if set y as superior angle all screws
would violate the superior facet of axis. CONCLUSION
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Neither o, nor y can guarantee safe and applicable screw
insertion of lateral arch. If set 5.0 mm width of middle part
of anterior portion of lateral arch as the technical difficult lim-
it almost one half of C, vertebra will not be suitable for 3.5
mm screw insertion.
Keywords vertebra lateral arch internal fixation ana-
tomical measurement
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o, = 38+8 °/ 408 ° y= 639 °/ 62+

8 ° b= 7.4%+1.7 mw/ 6.9+1.7 mm b, =

s m

5.2+1.5 mm/ 5.2+1.4 mm b= 4.2+1.1 mm/

i

4.2+£1.0 mm d,= 2.1%20.9 mm/

sa

2.0+£0.9 mm h,= 5.1+t1.4 mm/ 5.0+1.4

up

mm h.,= 6.1£x1.5 mm/ 5.8+1.2 mm

p

l,= 4.2+1.2 mn/ 3.9+1.1 mm
h,= 9.4+1.6 mm/ 9.4+1.8 mm

l,= 6.4%+1.5 mn/ 5.0%£1.5 mm l; =
4.4£1.3 mm/ 2.6+1.3 mm. 26 46% 27
47% b, <5.0 mm. b,
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Superior view of C, vertebra
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Fig2 Lateral view of C, vertebra
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Fig4 Suitable medial inclination of lateral screw of C, vertebra
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Tab 1 Inclination measurement of lateral arch of C, vertebra
xts 95%CI °

Lateral o Bs Y d ¢
Lefr 38 +8 65 63 +9 83 +8 41 +6
. . U T 23 ~53 -3~16 45 ~79 68 ~99 31-~52
Fig 5 Suitable superior inclination of lateral screw of vertebra 4058 543 62 +8 80 £ 45 56
5 Right
25 ~55 -1~11 46 ~77 65 ~95 34 ~55
64 63 +9
Bilateral - 214 45 -7 - -
o t P <0.05 ) Px 0.03 0.07 0.65 0.02 0. 004
* P value of paired sample £ test.
t P>0.05 Lo, oy
t P 2.2
0.001 . Tab 2.
2
Tab 2 Width measurement of lateral arch of C, vertebra xts 95% CI mm
Lateral b, b, b; b by by
Lef 7.4+1.7 5.2+1.5 4.2=+1.1 10.6 +1.8 8.7%1.7 4.2+1.2
t
4.1~10.7 2.3~8.1 2.0~6.4 7.1~14.1 5.4~12.0 1.9~6.5
Righ 6.9x1.7 5.2+1.4 4.2+1.0 10.8 £1.8 8.7+1.8 3.9x1.1
t
3.5~10.2 2.4~7.9 2.3~6.1 7.3~14.2 5.2~12.1 1.9~6.0
5.2x1.4 4.2+1.1 10.7 £1.8 8.7x1.7 4.1+1.1
Bilateral -
2.3~8.0 2.1~6.2 7.2~14.1 5.3~12.1 1.9~6.3
P* 0.01 0.96 0.82 0.53 0.59 0.12

* P value of paired sample ¢ test. b, Superior width b, Middle width b; Inferior width b,; Upward isthmus width b, Low isthmus width I,

Distance from entrance point and lateral edge of inferior articular process.

3.1 mm 9.4 mm
9.4 mm.
P<0.01 . b, by L
P<0.01 . 3
b, P<0.01 . b, 9 18% <4.0 mm 3.1
14 25% <4.5mm 26 <5.0 mm 46% Leconte 1964
b, 16 18% <4.0 mm 22 39% <4.5 20 80 ~90
mm. 27 47% <5.0 mm. Tab 3. .
4
. Tab 4. .
Hangman
0 2.6 mm

2.8mm O 4,2 mm . Gallie  Brooks
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Tab 3 Height measurement of lateral arch of C, vertebra xxs 95% CI mm
Lateral dsn hup hip hi hl hin hia/ hl %
Lef 2.1+1.0 5.1+1.4 6.1+1.5 9.9+1.4 13.5+1.9 9.4+1.6 69.7 +8.6
elt
0.5~3.9 2.4~7.8 3.1~9.0 7.4~12.6 10.4 ~17.3 6.2~12.5 52.8 ~86.6
Righ 2.0+0.9 5.0x1.5 5.8%1.2 9.9x1.5 13.5+1.8 9.4+1.8 70.0+9.3
t
0.5~3.7 2.4+7.9 3.5~8.2 7.0~12.9 10.4 ~16.8 6.3 ~13.0 51.8 ~87.4
2.0+0.9 5.1+1.4 5.9+1.3 9.9x1.4 13.5+1.8 9.4+1.7 69.9+8.9
Bilateral
0.5~3.8 2.4~7.9 3.3-~8.6 7.1~12.7 10.4 ~17.0 6.3~12.8 52.3~87.4
pP* 0.47 0.67 0.38 0.75 0.87 0.78 0.59

* P value of paired sample 7 test. d,, Height of superior articular h,, Height of upper part h;, Height of inferior part of anterior lateral arch h; Ver-

tical distance of isthmus h, Height of lamina h;, Vertical distance from entrance point to inferior edge of inferior articular process.

4
Tab 4 Length measurement of lateral arch of C, vertebra xxs 95% CI mm
Lateral I l, Iy Ly L
Lef 29.4 2.6 26.6 +2.4 6.4+1.5 4.4+1.3 2.6x1.3
t
® 24.3 ~34.5 22.0~31.3 3.5~9.3 2.3~7.8 0.7~5.0
Righ 30.0+2.7 26.4 +£2.7 5.0+1.5 2.6+1.3 2.8+1.3
t
24.7 ~35.3 21.1~31.8 1.9~8.0 0.2~5.0 0.3~5.2
29.7£2.7 26.5 2.5 2.7%1.2
Bilateral B -
24.5~34.9 21.5 ~31.5 0.4~5.1
pP* 0.15 0.60 0.0001 0.0001 0.89

* P value of paired sample ¢ test. [, Superior length of screw path [, Actual length of screw path I, Distance from entrance point to posterior edge of

superior articular process [; Distance from entrance point to midposition of isthums I, Distance between the posterior edge of transverse foramen and ante-

rior edge of inferior articular process.

3.2

52.63%
84.21%

3.5 mm

4 mm

71.93%

4.62 mm
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