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Radiological anatomy and posterior screw placement strategy on C1 pedicle/ZHANG Qianghua, LI
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[Abstract] Objectives: To investigate the strategy and safety of posterior screw fixation on C1 pedicle.
Methods: From January 2005 to January 2011, 28 cases suffering from upper cervical spine instability as
well as C1 pedicle variation treated surgically in our hospital were reviewed retrospectively. There were 11
males and 17 females, with age ranging from 18 to 75 years old. Based on the height of medial and lateral
part at 3 sections on Cl posterior arch, the vertebral artery groove and the boundary between pedicle and
lateral mass, the atlas with variation were divided. Each category underwent specific strategy: Type I (height
of posterior arch of atlas less than 3.5mm and vertebral artery groove more than 3.5mm) had anchoring point
inferior to the posterior arch; Type II (both data less than 3.5mm) had anchoring point between pedicle and
lateral mass; Type Ill(height of posterior arch of atlas more than 3.5mm and vertebral artery groove less than
3.5mm) underwent in—out—in technique. The accuracy and complication of screw fixation were evaluated in
each category. Results: All the 56 pedicles included 34 Type I, 18 Type Il and 4 Type IlI. In all atlas,
the height of pedicle adjacent to lateral mass was more than 5.0mm, and no statistical difference between lat-
eral and medial region was noted. The height of vertebral artery groove at the lateral part was significantly
larger than the medial part(:=13.07, P<0.01), with 60% of the lateral region higher than 3.5mm. The height
of almost all posterior arch was less than 3.0mm, and no difference between lateral and medial region was
noted. 54 screws were successfully placed into the atlas(96.4%). Post—operative CT scan showed 52 screws as
ideal or acceptable(96.3%) and 2 as unacceptable(3.7%). There were no complications such as hemorrhea, in-

jury to vertebral artery and nerve root, fracture on the posterior arch. 2 patients complained of the symptom
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of greater occipital nerve irritation. Conclusions:

Different fixation strategy should be considered on C1

pedicle with varied type. It is reliable to place the screw on C1 lateral part.
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Figure 1 a The hight of medial and lateral region of 3 sections on posterior arch of atlas on sagittal(D1, posterior arch

of atlas; D2, groove for vertebral artery; D3, the boundary between pedicle and lateral mass) b The measurement of

pedicle hight of groove for vertebral artery on coronal (HI, The largest hight of half medial region; H2, The largest hight

of half lateral region)

Figure 2 different types of screw fixation on Cl pedicle a screw fixation under posterior arch

b screw fixation at the boundary between pedicle and lateral mass ¢ screw fixation with in—out—in technique

3.0mm i 7.8% ., HEZ KA R AN 172 e oK R
(H1D2)#4<3.0mm, J& 5 FIf&E (D1) Bk 4 4~
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e S I NI A N T 2o R s N e R
96.4% (€ 3).,
2.3 RJE IR BT TR PEAG

AL 56 ANHES AR B AT 54 Hr, Horp  BRARE ET
47 M7 87.1% , v 152 B ET 5 80N 9.2% , AN T 5
ZHEET 2 M0 3.7%,

F1 S6MHESRAIMISEVNELERIEE (vis5)
Table 1 Height of medial and lateral part of pedicle

in 56 cases

D1 D2 D3
H1 2.85+0.27 2.61+0.26 5.12+0.30
H2 2.95+0.30 3.24+0.25 5.20+0.27
1=1.85 1=13.07 1=1.48
P>0.05 P<0.01 P>0.05

D1, J5 5 & D2, bk iA I s D3, HE = AR I BREHS 1L
HE AR A 172 Ak die R B s H2  HE S ARSI 1/2 4k de s 2

Note: DI, posterior arch of atlas; D2, groove for vertebral
artery; D3, the boundary between pedicle and lateral mass; HI,
The largest hight of half medial region; H2, The largest hight

of half lateral region
2.4 EETASCIF KT Kl R Bl 2
AL FTA TR K FEAR R HESI ik 2 AR
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Figure 3 Male, forty—years old, Developmental malformation, abnormal fusion of C1-2,
underwent posterior fixation and fusion with Atlantoaxial pedicle screw a The sagittal CT
showed the hight of posterior arch of atlas was 2.5mm (D1), the hight of groove for
vertebral artery was 3.7mm (D2) b Lateral X-rag suggested that C1-2 malformation and

atlantoaxial dislocation ¢ The X-ray showed that the atlantoaxial dislocation has been

reduced by traction d The MRI showed the upper cervical spine malformation and
instability, local bone contusion e, f Postoperative X-ray showed that the atlantoaxial dislocation has been reduced, the
position of pedical screws were good g Postoperatively axial CT showed the atlas pedicle screw path was normal h
Postoperative coronal CT showed the atlas pedicle screw was in lateral tips 1/2 of the pedicle i Postoperative sagittal CT

showed the atlas pedicle screw fixation in posterior arch

MOIAUG 58T, R R R KBS bR A R0 WRR LSRR G2 B G . AR CT $14i 45
I ARG i RAEIRAF BN IR G2, 2 AR Rl R 100%, Hob 1 1B JLAR)S 6 4~ H Hh BiAE
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