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Anatomical measurement of bicortical C1 anterior arch screw fixation/LU Fangzhou, XI Chunyang, JI
Ye, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29(2): 129-134

[Abstract]  Objectives: To guide the insertion of the atlantoaxial bicortical screw by measuring the
anatomical structure of the atlantoaxial anterior arch bicortical screw fixation, so as to provide reliable data
for the design of bicortical adjustable screw that fits the atlas anatomy. Methods: 99 three—dimensional(3D)
CT reconstructions of upper cervical spine of the patients in the outpatient service and the inpatient
department from April 2017 to August 2018 were reviewed and analyzed. There were 54 males aged 31-81
years old(average 56.67+10.56 years old), height 159-180cm(average 172.24+4.95¢m), weight 55-90kg(average
70.24+7.57kg), 45 females aged 46-77 years old (average 59.84+8.29 years old), height 154—171cm(average
163.11+5.24cm), weight 40-80kg(average 59.31+8.48kg). Through the three—dimensional measurement software,
the distance between the midpoint of anterior nodule and the midpoint of posterior margin of the odontoid
(DAP), the length of bilateral vertical titanium plate screw in the vertical direction(LVD), the length of bilat-

eral vertical titanium plate screw in direction toward the midpoint of the odontoid posterior margin (DMOP),
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the tail extraversion angle of screw toward the midpoint of the odontoid posterior margin(TEA) was measured
and the height of bilateral anterior arch in placing screw of the atlas(HAA) was measured. Patients were di-
vided into groups according to gender. The quantitative data of different groups were compared by ¢ test (ho-
moscedasticity) or Satterthwaite ¢' test (heteroscedasticity); the paired ¢ test was used for the comparison of left
and right sides. Simple linear regression was used to analyze the relationship between age and previous mea-

surements. In addition, Pearson correlation coefficient and simple linear regression were used to analyze the
weight and previous measurements. Results:
symmetrical sides of LVD, DMOP, TEA and HAA were not statistically significant (P>0.05). The average
measured data of DAP, LVD, DMOP, TEA, HAA in male group were 21.33+1.12mm, 8.92+1.48mm, 8.37+
1.49mm, 13.20°£0.93° and 12.44+0.48mm respectively. The average measured data of DAP, LVD, DMOP,
TEA, HAA in female group were 20.01£1.33mm, 8.18+1.56mm, 7.67+1.58mm, 13.88°+1.38° and 12.08+
0.75mm respectively. Moreover, compared to female patients, male patients showed larger DAP, LVD, DMOP
and HAA.

statistically significant (P<0.05).

relationship between height, The numerical differences of the

In contrast, TEA of the female patients was larger than that of the male patients, which was

However, there was no statistically significant correlation between height of
patient and LVD as well as DMOP in both groups(P>0.05). Pearson correlation analysis showed that there was
a significant negative correlation between the height and TEA in both groups(r=-0.123, P<0.05). There was no
statistically significant correlation between age and other parameters(P>0.05). Conclusions: Compared to female

patients, male patients show greater DAP, LVD, DMOP and HAA. In contrast, TEA of the female patients is
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larger than that of the male patients,
related parameters,
screw placing into the anterior arch of atlas.

[Key words] Anterior arch of atlas; Measurement;

[Author’s address] Department of Orthopedic,
Harbin, 150086, China

L U e R 84 T AR IR T SR K e R DD B
A [ A A R 2 AW R SR SR S B
FTHR AR UK Bl 5 45 5 i I I E HAT R4 o 2
I 1 AR E R, R B 2 BOF AR SN B AR TR
JFH o T % TR A A, B ] Bk 7 A R B ) 1] S T
A TCHE W A R IR E R, P RE HH BBk 5k
A BRAR Bl B A3 45 XU, 5 AT I P9 181 5 2R 20
R R R M, T BA T T i A Al [ R A
TR i 00 DA I R R R e AR R, BLE A HRE
e 5L ST A S U0 53 0 M I I S A B [ 45
S BR B BRARIR BT [ 5 1) T A 1], AR B
BRETHUE T C1 TS (B JFUIRET ) K C3 MEfR L,
AJE RIIBE V5 I 151 5E R GERR s R 3, AT RS E
WX B Jot R AT 9 A 4 0 T S R T B R MR AT,
FI T E A SR IR I 3% A SEMEN B K B A AfE
AR A ST TN LA XU o R T R A
M0 5 AfE A0 B [ 5 BR AR B AR O i TE B R G
KT EEMERT 5 DU FURET A SCHESE . 1T REAE R
S B JOE RO B IR AT AL B 5 R R R,
DR At e s DI AR [ E T REMERT 5, O A
AR I A THT I MR, A A5 00 308 2o 00 M

which is statistically significant.

Bone spine reconstruction;
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According to the patient’s gender and

the surgeon can select the appropriate screw to improve the accuracy and safety of the

Adjustable bicortical screw
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Figure 1 a Demonstration of measurement diagram: the green dotted line was the front midline, the red stars on each

side was the left entry point b and the right entry point b’, bb’=10mm, the black line on each side was the left HAA
fg and the right HAA g’ b Photo of cadaver specimen: marked with the same label as used in a
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Figure 2 a Demonstration of mea-

surement: Distance between the entry

points on both sides was 10mm(yellow dotted line bb’); DAP(yellow dotted line ac); be and b’e’ represent left LVD and

right LVD respectively(black solid line); bd and b’d" represent left DMOP and right DMOP respectively(purple brackets);
C and C' represent left TEA and right TEA respectively(angle between green arrow and red dotted line) b Photo of ca-
daver specimen: marked with the same label as used in a Figure 3 a Screw canal viewed on the sagittal plane b

Screw canal image viewed on the transverse plane
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Figure 4 Relationship between height and TEA: there
was a significant negative correlation between height and

TEA(=-0.123, P<0.05)
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