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Radiological studies on the best entry point and trajectory of anterior cervical pedicle screw in the lower cervical
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ABSTRACT Objective:To explore the best entry point and trajectory of anterior cervical screw in the cervical screw by ra-
diological studies,and provide reference for clincal application. Methods : From January 2008 to December 2010, 50 patients
were scanned by cervical CT and confirmed no obvious defect of lower cervical spine. Of them,27 cases were males and 23
were females,ranged the age from 38 to 83 years ( mean 58.5 years). On horizontal axis,the camber angle of C;—C; anterior
lower cervical pedicle of vertebral arch axis(«)and distance between (axial length, AL) of anterior cervical pedicle axial line
was measured from C; to C;. Vertebral were divided into four areas,and from measured side of pedicle of vertebral began to
record ,orderly 1 to 4,the area of pedicle vertebral arch intersert into vertebral were recorded. On sagittal view, the head or tail
angle(B)and length (sagittal length,SL)of anterior cervical pedicle axial line was also measured from C; to C;. Vertebral were
divided into four areas,and from measured side of pedicle of vertebral began to record, orderly 1 to 4, the area of pedicle verte-
bralarch arch intersert into vertebral were recorded. The above data were statistically analyzed to find the best entry point and
trajectory of anterior cervical screw in the cervical screw and insert pedicle screw. Results; The lateral angle of lower cervical
spine was 38° to 45° on transverse plane,C; to Cs increasing gradually,Cs to C; decreasing. On sagittal view, Cs, C4 pedicle
were head tulting, Cs were basic level,, Cg, C; were tail. C; to Cs decreasing gradually, Cs to C; increasing gradually. C; to C; in
AL and SL increased gradually. On horizontal axis , the intersection of C;,C, and Cs were in the second area , the number of Cq in

the second and third area were the same, but C; were in the third area. The intersection in the first and forth area were less. On
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sagittal view, the intersection of C3,C, and Cs were in the first area, the number of Cg in third and forth area were less. Six pedi-

cle screws of 3 cases were insert into lower cervical spine,and obtained good effects,no complications occurred. Conclusion;

The best entry point of C;,C, and Cs were located in the center line and slightly to opposite vertebral body side and upper 1/4

area; C; were located the vertebral body side and upper 2/4 area;Cq were located between them. The best insertion point were

extraversion 38°to 45°,C; to Cs increased graduallly, Cs to C; decreased on horizontal axis; On sagittal view, C3, C, for head 5°to

10°, Cs were basic level, Cs,C; for tail 5°to 10°. The anterior cervical pedicle screw for lower cervial spine is a good and feasi-

ble internal fixation.
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Fig.1 Horizontal axis of pedicle lower cervical spine 1-4:The divided
regions on the anterior border of the lower cervical spine in axial view;
AL.the distance between pedicle vertebral arch axle and trailing edge of
lateral mass on horizontal axis view; o :camber angle of anterior pedicle

vertebral screws of lower vertical spine
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Fig.2 Sagittal view of pedicle lower cervical spine 1-4:The divided re-

gions on the anterior border of the lower cervical spine insagittal view;
SL:the distance between pedicle vertebral arch axle and trailing edge of
lateral mass on horizontal axis view; B:head angle of anterior pedicle ver-

tebral screws of lower vertical spine
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Fig.1 Data of « and B for anterior pedicle screw in lower cervical spine(x+s,°)

- AR 5 ARAMBA (o) PR = AR Sk A0 (B)
D B (n=27) 4 (n=23) A1 (n=50) B (n=27) 4 (n=23) E11T(n=50)
Cs 43.6+4.3 43.9+5.2 43.8+5.5 8.5+1.3 8.9+1.2 8.8+1.5
Ca 44.6+4.8 44.545.1 44.6+3.8 4.520.6 4.120.5 4.320.8
Cs 45.73.6 45.0+5.7 45.1%53 —(1.120.8) —(1.020.3) —(1.020.6)
Cs 40.2+3.9 40.9+4.8 40.624.6 —(4.5£1.7) —(4.6£1.5) —(4.621.0)
G, 38.8+5.2 39.023.5 38.9+5.0 —(8.9+1.4) —(8.321.8) —(8.5%1.5)

TE : B HERIRIFEARRTMETS FE, o, B S22 TEGETT# R 3L (P>0.05)

Note; There is no significant difference between male and female at the same vertebrae, either a or B(P>0.05)

®2 THMKTMAGESRKRBG EHESRIZSTIEIRCE AL #1 SL BIE (2+5,mm)
Fig.2 Measurement of theoretical pedicle length on the axial and sagittal view (AL and SL) in lower cervical spine (%+s,mm)
AL SL
B (n=27) 2 (n=23) A1t (n=50) B (n=27) 2 (n=23) 41t (n=50)
Cs 34.2+2.4 31.0+2.8 32.4+2.7 33.7+1.8 31.7+2.1 32.4+3.1
Cy 34.3+2.8 32.5+2.2 33.5+2.5 34.5+2.5 32.0+2.7 33.5+2.3
Cs 34.3+1.9 32.5+2.0 33.6+2.8 34.7+2.2 32.8+2.8 33.7+2.7
Cs 35.4+2.9 33.8+3.0 34.8+3.1 35.7£3.9 34.0+£3.6 34.8+3.5
C, 36.0+2.7 33.9+2.3 35.2+2.4 36.2+2.3 34.9+2.0 35.2+2.4

T AEIR]— S8 [ — T 224 0 531 ) 22 57 JEGe T2 7 L (P>0.05) o S MM ik A PERR AR  (HTE I W 42222 5% (P>0.05)

Note: The difference is not significant between left and right at the same vertebrae of the same subject (P>0.05). Measurement in males is longer than fe-

males, the difference is not significant (P>0.05)
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Fig.3 A 74-year-old male patients with Cs ¢ fracture-dislocation combined with incomplete paraplegia caused by fall down 3a,3b,3c. AP and lateral X-

rays,and CT showed Cs 6 fracture-dislocation  3d. MRI showed posterior cervical ligaments complex injured and anterior Cs g, Cs 7 protrusion of interverte-

bral disc, compression of endorhachis  3e,3f. Postoperative AP and bilateral X-ray showed reduction well ,and screws were in position  3g,3h. Postop-

erative axial view of Cs and C; showed satisfactory insertion of screws  3i. Sagittal reconstruction showed good reduction of anterior cervical pedicle screws
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Fig.3 The projection of the pedicle axial and sagittal view in

lower cervical spine(point)

o HE S KR HE AR GFORE L 15
11X 2K 3K 4K At 1X 2K 3K 41X #Ait
Cs 0O 8 18 0 100 9 10 0 0 100
Cs 0 79 21 0 100 8 17 0 0 100
Cs 0 74 26 0 100 63 35 2 0 100
ce 0 58 42 0 100 45 52 3 0 100
o 0 24 74 2 100 38 55 6 1 100
&t 0 317 181 2 500 319 169 11 1 500

1 XWN,CfE 1 X5 2 RKNEH A, 1 C,
WIZE T 2 X, T SHEME S ARZKFR AR 128 a5

FE 1 DA 4 IXE AR A s it S AR ARG 1R
ZEAAE 3 X B 4 K E b

2.4l ARE HE R AR ] AR RSy
R, 012838 RTFTHHE S ARIRET B AGRYT 3 Bl i
P TERYTR BB IR K
E, ARJG X 2R K CT $#7R B HTBSARE 5 AR E T 7R
i, KRAEATE, S HIILE 1,

3 itig

3.1 N EUERT AR S ARIRETE A MBI ER B
Rl , I SIUERT B B (112 T HEBCE i | [ %2 BRET 22k
FI 13~15 mm FRIME (A BB SR BT alOBUR IR T, %f
TR B AR B A A5 B (HR T AR
B TGRS0 2255 Bl R BB B S BN [



+1034-

FRE RS 2012 4F 12 A5 25 %55 128 China J Orthop Trauma, Dec.2012, Vol.25,No.12

SERIRAB, TR R L ZE A JCARN FE 2 5 A0 [ 2 7
PSRN e i 3 B\ o108 0 VA W e e ]
JEEA AT, AT RO LS & 5 s AAE S AR
IRETE R, HE2BCET A T 2SR TR
2 MELIRSZRTR A AR T 5 . EANE T
JRETT () AT A 5 AR BT 61 22 B AR TR 1T ARG 10
PRI — X228 T A AR ET I AR E
7%, AT LAES Bh IR AT O 4 A S 4R X T R, 5 AR p
C IR X 25| T UERf BRI HE S ARIRET, A RE
Hi R IX SRR AR BRI Y

3.2 ARBFGENT T SUHE R AR S AR IRET B A S %
B W B R IG R TAE BT S S
HRUBET st T 388 28] ) ) R PR T B A K I B 5 7 L AE
BTS00 A 5 AR AT R, R eI A
BRETAYIEET R G Ty 1) LRI e AR T Y
BIER A, RAMEL A B, A RERA IR ET 10 1
BB L I T IRET R R AT R BN I ROIE
VR BRIIHE 5 AR ZRFE T SUMEMEIR B85 e -
TR A 5 HUIBET R B AR EAT

AL 5 % BT SO ME S AR MR T B AR R AT
Cs.CyCs ZHUAT T rP 2 W i 1) $OLEE T HE =5 AR A X1
(FES AR 2 X)) MEARAY I 174 XN (M
SHRIRFMOIAE 1 X)) 3 C; W ZH07 T 2w i [ 21
BETHE S AR A RN (HE = ARKSE A7 1% 3 X)) HEAR
() 1 274 X3P (HE 5 AR 2R B 1% 2 1X) 5 C6 1%
FEVEET 55 T W35 8] (ME S5 AR ACE R 15 2-3 X M
SRRARGMOAE 1-2 X)),

T ST = HRIRET 1 de AU ET T 1) AE KRl
R AMEE 38°~45° 2247, Cs Bl Cs B WHE K, Cs-C, B
WIS 5 TR SRIAE |, C5.Cy L2 5°~10°,Cs
IKF, Co . Cr R 5°-10°,

TE BT SUHE T A 5 ARIRET I, n AR <Ak =
HR Al 57 4527 0 M 55 4R bR 57 45 A =5 AR 1Y
PR DXl R Fi A4 T S00RE RS 5 AR R T 4 T 05
KET T,

WRPELL EWFSE, 2EE X 3 BB tif T i A =
HRIBET [ 2 FARIATT, AR ARH Fi e 5 AR BT 1Y
ST 5 R ETOT ), 458 C D1 S, A A 6 #
T U I EME S ARIRE T, A MRET I R IIRE A, RS
CT FAFIE S MRETHE A 2, BV AR I RORE, 2E
FNK T FIUHE BT B HE 5 AR RS T S — T AT A T B AT N
FER AR, ARSCRZAIF ISR N 48 SR PRER B
AT SHERT B ME S AR IRET IR T A 25 S5
3.3 T EUMERTHAE S ARIRET B2 RIS S )
KAHEFE R GREG T 200k A B 5 AR IR ET B AR
(ARG A, T2 A 1 A0 A IR A= 0 2 T e M 12

BI AT DL STHEME I AT 2% 538 20 J5 7 B s )

B Jot A7 RAF ROk Hh ) 2678 T A 5 s

BT R AN I PR, ITTE AR 19 2% TSRl A1 7T

LSRR AR S 1A WS A T T

AN, ST AR B FRAIFSE 7 e 4 A T

FIAFZEARRY IR BT v s kot RET AR i3

W PAREFEREIE A
ABIFTE NSAAL 7 A B 1 SR B A A T S5UHE i

SHHE S ARIRE T B Fe b AT U IER T DT 1], il PR AR

BEA MRS | BAARBERIEADITE AR, B AL

T IE 3 BIFA B ETHER (5 i T AR SR

YJIRT CT EEAR  MESAF T N iR 22, T HLAE S

PRl RARES R, T 280 TR B e

AR Y SHEIR 2, (A5 Im PR BT 5l die HEdE 5T

SRR PRI, 3 BESR T AR WA A AR S AN [w) 1) s

WAL EET TS, MIABEE H S A4S

RFAR,

S 3k

[1] Zhao L,Xu R,Liu J,et al. The study on Comparison of 3 techniques
for transarticular screw placement in the lower cervical spine[J].
Spine,2012,37(8) . E468-E472.

[2] Zhao L,Xu R,Liu J,et al. Comparison of two techniques for
transarticular screw implantation in the subaxial cervical spine[J].
J Spinal Disord Tech,2011,24(2) :126-131.

[3] Xu R,Zhao L,Chai B,et al. Lateral radiological evaluation of
transarticular screw placement in the lower cervical spine[J]. Eur
Spine J,2009,18(3) :392-397.

[4] BXVE WRORW], BAEfE , 56 F BMESC 1Y 28 1 SHEM S 206

RIS AOIFELT]. T EE 1), 2008,21(10) : 762-765.
Zhao L], Xu RM,Ma WH, et al. An imaging study on location of the
anterior border of facets and the posterior border of vertebral bodies
in lower cervical spine[J]. Zhongguo Gu Shang/China J Orthop
Trauma,2008,21(10) : 762—765. Chinese with abstract in English.

[5] BAXNVZE IR AR 55, IR T BUHES G IR ET 8 A ik
A EEREmESE () ] A A, 2009,22(8) :590-592
Zhao LJ,Xu RM,Ma WH, et al. Comparison of two techniques of
the transarticular screw placement in the lower cervical spine [J].
Zhongguo Gu Shang/China J Orthop Trauma,2009,22(8):590-
592. Chinese with abstract in English.

(6] BAXVE TRZRW], Yk’ 5. T SMEL S IRETHLA R A9
B X L PHN [J]. ARE R, 2008,28(6) :488-491.
Zhao LJ,Xu RM,Ma WH,et al. Lateral radiological evaluation of
transarticular screw placement in the lower cervical spine[J].
Zhonghua Gu Ke Za Zhi,2008,28(6):488-491. Chinese.

(7] ThHkpe, XIOLEE, FRoR B, 45, SUHE G 22 ST IR BT AR PN 11 58

ARAET SR DAL B R [D]. TP AR Rl 2% 75,2007, 23
(1):29-33.
Ma WH, Liu GY,Xu RM, et al. Posterior plating and transarticular
screws for treatment of fracture and dislocation of the lower cervical
spine [J]. Zhonghua Chuang Shang Za Zhi,2007,23 (1):29-33.
Chinese.

(8] Lhefipe, XUk, oI, 45, KRS HORTE T HHERTR P i



A 2012 4F 12 H 5525 455 12 8 China J Orthop Trauma, Dec.2012,Vol.25,No.12

+1035-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

REF[T]. o EAS HA YA, 2008, 18(2) - 119-122.
Ma WH, Liu GY,Xu RM, et al. The transarticular screw fixation
technique applying to the unstable lower cervical spine[J]. Zhong-
guo Ji Zhu Ji Sui Za Zhi,2008,18(2):119-122. Chinese.
XA o B AR 57, 5. =R T SR 2 T BT HEA T 2k
B HLRRIFSE LT ). 43, 2011,24(12) : 45-50.
Zhao LJ,Xu RM, Jiang WY et al. Comparison of three techniques
of the transarticular screw placement in the lower cervical spine
[J]. Zhongguo Gu Shang/China J Orthop Trauma,2011,24 (12).
45-50. Chinese with abstract in English.
XL IRoR W], EhAE R, T BUHELS DT R T 5 1o LS 48 B A
Br5EH]. HEE45,2009,22(2) : 106-107.
Zhao LJ,Xu RM,Ma WH. Design and application of the instru-
ments for implantation of transarticular screws in low cervical
spine[J]. Zhongguo Gu Shang/China J Orthop Trauma,2009,22
(2):106-107. Chinese with abstract in English.
Ito Z,Higashino K,Kato S,et al. Pedicle Screws Can be 4 Times
Stronger Than Lateral Mass Screws for Insertion in the Midcervical
Spine: A Biomechanical Study on Strength of Fixation[J]. J Spinal
Disord Tech,2012,2.27.
Xu RM,Ma WH, Wang Q,et al. A free-hand technique for pedicle
screw placement in the lower cervical spine[ J]. Orthop Surg, 2009,
1(2):107-112.
Xu R, Ebraheim NA ,Skie M. Pedicle screw fixation in the cervical
spine[J ]. Am J Orthop,2008,37(8) :403-408.
Ruofu Z,Huilin Y, Xiaoyun H,et al. CT evaluation of cervical
pedicle in a Chinese population for surgical application of transped-
icular screw placement[]J]. Surg Radiol Anat,2008,30(5):389-
396.
Johnston TL,Karaikovic EE,Lautenschlager EP,et al. Cervical
pedicle screws vs. lateral mass screws:uniplanar fatigue analysis
and residual pullout strengths[J]. Spine J,2006,6(6) : 667-672.
Abdullah KG,Steinmetz MP,Mroz TE. Morphometric and volu-
metric analysis of the lateral masses of the lower cervical spine[ J].
Spine,2009,34(14) . 1476-1479.
AXZE ARIRI  Ehaft p | 46 = ARMRET 7E S5 B -4 i A3z v
I ARGz L) ). A 495,200, 22(8) :569-572.
Zhao LJ,Xu RM,Ma WH,et al. Application of the pedicle screws
for cervicothoracic fracture-dislocation[J]. Zhongguo Gu Shang/
China J Orthop Trauma,2009,22(8):569-572. Chinese with ab-
stract in English.

RN TRZR I, IR, 2. T SUHERE B K-SR 2 AL/ B s

BRAENZBREMI]. P EAERHEAE,2010,20(6):

488-493.
Zhao LJ,Xu RM,Hu TB, et al. Radiolographic study of relation-

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

ship between vertebral artery and transverse foramen in the lower
cervical spine[J]. Zhongguo Ji Zhu Ji Sui Za Zhi,2010,20(6):
488-493. Chinese.
TRORI], EhYkR  XIZE 45 T ih 22 SR T BHERL 0316 YT g
[1]. Hhaef 524, 2008 ,24(8) :615-618.
Xu RM,Ma WH,Zhao L], et al. Treatment strategies for lower cer-
vical distractive flexion injuries|J]. Zhonghua Chuang Shang Za
Zhi,2008,24(8):615-618. Chinese.
Zhao L,Xu R,Hu T,et al. Quantitative evaluation of the location
of the vertebral artery in relation to the transverse foramen in the
lower cervical spine[J]. Spine,2008,33(4):373-378.
Yukawa Y, Kato F,Ito K, et al. Anterior cervical pedicle screw and
plate fixation using fluoroscope-assisted pedicle axis view imag-
ing:a preliminary report of a new cervical reconstruction tech-
nique[J]. Eur Spine J,2009,18(6):911-916.
Lowery GL,McDongough RF. The significance of hardware failure
in anterior cervical plate fixation. Patients with 2 to 7-year follow-
uplJ]. Spine, 1998,23(2).181-187.
Vaccaro AR, Falatyn SP,Scuderi GJ, et al. Early failure of long
segment anterior cervical plate fixation[J].J Spinal Disord, 1998,
11(5):410-415.
EPR BRI, ShAESE. T SUMEIN [ 5E 15T kK )R (1],
FEE17,2007,20(9) :652-654.
Wang Q,Xu RM,Ma WH. Treatment with internal fixation in low-
er cervical spine[J]. Zhongguo Gu Shang/China J Orthop Trau-
ma,2007,20(9) : 652—654. Chinese with abstract in English.
TEOC, BEN BRIEE 45, AO SUHEFT % BB N A O &
SE[T]. HPEEHA B, 2001, 11(2) : 103-104.
Yuan W, Jia LS, Chen DY , et al. The Complications of AO anterior
locking cervical plate systems[J]. Zhongguo Ji Zhu Ji Sui Za Zhi,
2001,11(2):103-104. Chinese.
WRTE T, BTN, 52 3C, 55 SUHERT B BN AR PR AL 36
RE BB [J]. rhAeAR 2R, 2001,21(5) :287-289.
Chen DY, Jia LS, Yuan W, et al. The complications of the anterior
locking cervical plate systems and their prevention[J]. Zhonghua
Gu Ke Za Zhi,2001,21(5) :287-289. Chinese.
Koller H,Hempfing A, Acosta F et al. Cervical anterior transpedi-
cular screw fixation. Part I;Study on morphological feasibility , in-
dications,and technical prerequisites[J]. Eur Spine J,2008,17
(4).523-538.
Koller H, Acosta F, Tauber M, et al. Cervical anterior transpedicu-
lar screw fixation (ATPS)—Part Il . Accuracy of manual insertion
and pull-out strength of ATPS[J]. Eur Spine J,2008,17(4):539-
555.

(ks H#H:2012-05-14 A SCHdE . T7%)





