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HERZAG 2= GOk S rh 38 4] By 35U MIRT A i T, WI B4, £ CT & % & LI s fE 4T s BEMEAA IE P 2k (MVB) fY
TKFREES (DOM) M5 MR EHZR A B (CPA) JHES AR AP T8 (COPW) | [G) 52 bR4T 38 (AST) K 5 (R4 3. 5 mm BARIEAT Y
JBE 42K 2. 25~2. 50 mm 15 1 P 5 HEAT S A RIEE MVB /K FREES 7 —2. 5 mm &b) T A 2058 1 (ATW) MES
HRAMEF (PTA) ETHEAME A (TTA) . 78 MRI B4 Fil =43l k-HE S AR B 2S (DAP) 5 fiE-HE = MR FE 25 (DCP) FHE )
JKERDVA), &R AT A2 ST 2F 8 K TR 51 7 — 2 500 22 A5 I 500 7 LA A& 9 it
RS . 1E Coeg s OPW KT ATW.PTA KT TTACP $<C0.05), L 4.5 mm HH.Cy.Ci Cs.Cs 2354 20% .
18%6.17%.8% 1) OPW K 70%.64%.38%.29% 1) ATW HHES AR EM XK. thF DAP #1 DCP #£7€, ACPS ™ &
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Image measurement of bilateral anterior cervical pedicle screw plate system

HOU Li-sheng” , BAI Xue-dong, GE Feng, HE Qing, RUAN Di-ke, LI Hai-feng, CHENG Shi
Department of Orthopaedics, Navy General Hospital, Beijing 100048, China

[Abstract] Objective To evaluate the feasibility of bilateral anterior cervical pedicle screw plate system (ACPS)
fixation using liner and angular measurements of subaxial cervical transverse CT and MR images. Methods The images
of normal lower cervical vertebrae from 50 males undergoing CT scan of cervical spine from Feb. 2016 to Jan. 2017 in
the Naval General Hospital were included, and 38 cervical transverse T> W1 images from the above-mentioned males were
collected. The distance between optimal entry point and midline of vertebral body (DOM), length of cervical pedicle axis
(CPA), outer pedicle width (OPW), actual screw trajectory (AST) at ipsilateral side (adjusted entry point was —2. 5
mm away from midline of vertebral body at ipsilateral side, based on the assumption that radius of nut of 3. 5 mm
diameter pedicle screw was 2. 25-2. 50 mm), available trajectory width (ATW), pedicle transverse angle (PTA) and
trajectory transverse angle (TTA) were measured based on transverse CT images (bone window). The distance between
vertebral artery and cervical pedicle (DAP), distance between spinal cord and cervical pedicle (DCP), and diameter of
vertebral artery (DVA) were measured based on transverse MR images. Results There were no significant differences in
same measurement parameter between left and right sides at same cervical level, and then the left and right measurement
data of the same parameter and same sequence were combined for subsequent analysis. The OPW was significantly higher
than APW, and PTA was significantly higher than TTA from C; to Cs (all P<Z0. 05). We defined 4. 5 mm width as
safety limit for pedicle non-perforation, 20%, 18%, 17%, and 8% of OPW and 70%, 64%, 38% and 29% of APW
from C; to Cs failed to satisfy the criteria. Due to the presence of DAP and DCP, non-critical ACPS displacement (2. 9
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and 4. 4 mm, respectively) might be asymptomatic. The minimum value of ATW at C; level was 5. 6 mm. Conclusion

The penetrating rate is high when bilateral ACPS is used in subaxial cervical pedicle, and the non-critical perforation may

have no clinical symptoms due to the presence of DAP and DCP.
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subaxial cervical vertebrae; X-ray computed tomography; magnetic resonance imaging; non-critical

perforation; available pedicle width; anterior cervical pedicle screw plate system

I i 30 HE 5 MR £T M &R 48 (anterior cervical
pedicle screw plate system, ACPS) & T 2004 4,
2008 4EF LIRIEY . WRATHHE S MR 4 (pedicle axis,
PA) B A BT 4T 18 G %% 76 J& (available trajectory
width, ATW) & K, % F # 5 R 4k 98 & Couter
pedicle width, OPW), Fi# 5 4R (cervical pedicle,
CP)¥g OPW /v, #E 1 3. 5 mm BE AR IRET 58 £ ik
5 R % (cervical pedicle axis, CPA) & A ,CP BEJRA
WA, CPA 5 #EIK IE H 28 (midline of
vertebral body, MVB) i 24 45°, H 5 HEMK R 2 28
JED ACPS W f 4 3F %] A5 Coptimal entry point,
OEP) Z R 485 E MVB XHil"*) ; ACPS ¥ CPA #£T
Z HURE S [ e . AR W g A f R B B
ACPS [#] 7 X5 PR it g SE AT 30 4 32 7 8 B 1 XU
ACPS #5256 R HG PRI ™ o b 4 5 114
4T /4 (adjusted entrance point, AEP) £ MVB [A]
M, 5718 #MBTFf (trajectory transverse angle, TTA)
Lo ATW 3 5l /N T SUHE 5 MR A0 5T M (pedicle
transverse angle, PTA) &z OPW, H CP BEZEpi A
WIS B ACPS BSR4 A 1A
if CT B MRI BRI 5 70 A 4 A5

1 BT %

L1 —&sH U8 2016 422 & 2017 4 1 T
W4 EBEA TRME CT Kt HHEBR B PRI 1 50 4l
BHERAR TR A 28~56(37. 54£8.6) %, Hirh
38 fl[F] AT MRTAG AT , 4% 30~56(38. 8+7. )%,

1.2 Egsass CTHHRAEE GE AF 256 HE
WE CT, AT MMEM. B AR 5 R A R —
BLUZE 5 mm H LR S A BT S,
G F: 4 W R 100 ~ 120 kV, 4 H i 150 ~
200 mALFIHE AW 1.2 s, LA 0. 625 mm [A]E . PN I
L IR A D 4G R T T BCPE . R AR RO A
Advantage Workstation TA/E¥E WEL. (1) 2 R 46 K
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MRI 4R GE A A] 3.0 T B4R B8 AL
AN S CT SR JARAL Ty WL T, WI Je
RO T, W4t BiRh AL =4 5 AR, T, W
£t S W] (repetition time, TR) A 2 600 ms, [A]%
Asia] Cecho time, TE) A 96~100 ms, %300 mm X
300 mm, %5E 1R LA Dicom A& A7 5.

1.3 B4 H ImageViewer 4T 5 B4,
CT BUGEEB %, % 7 200~400 HU, % %% 2 000
HU(E D ; MRI E1% TE & TR HHBHE €, 1% E
B XI55 A7 TPG

Lda &#EMNE R JPG KGAE 6 K& A
AutoCAD-2007 FTHF, JEFE“ 25 7SR B rp “ H 47 ik
T 2 i) o N (L )R R R B L % SR A 13 T
PEAT RN & RS EE 0. 1 mm,

KRN 72 CT KR B & A RS %0 CPA,
OEP £ MVB /K5 8 (distance between optimal
entry point and midline of vertebral body, DOM;7E
CP Xk IEAE R G fED LOPW (I 1A) . #T3E
i}ﬁ% E f)”\U % ;Q % %T iﬁ (actual screw trajectory,
ASD K ATW(E 1B), AEP 7£ CP [l MVB
KBRS (distance between adjusted entrance point
and midline of vertebral body, DAM) 5y —2. 5 mm
(45 3. 5 mm HAZMRET YR IE L2 2. 25 ~
2.50 mmfFH) . 7E MRI EG 10 ik 3h ik 2
CP #pFL[a 5 B (distance between vertebral artery
and cervical pedicle, DAP) . 58642 5 CP N 5L[E]
IF & (distance between spinal cord and cervical
pedicle, DCP) | # 3) ik H % (diameter of vertebral
artery, DVA), L& 1C,
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1.5 %itsa® R SPSS 18. 0 Ffh ik 47 5
AEFR, B IES AR R TRIL o s Fon. [P S
2o A [R)— 0 S EAT RO ¢ K5, 45 P=>0. 05 B}
M4 3. CPA 5 AST,OPW 5 ATW [ PTA 5
TTA [ HEBERHBCRT ¢ K650 5 AN 6] 51 ][] — ) 5%
(EATBEL L 2 BT SRR J7 28 0 Mo A 36 7K
()M 0. 05,

2 # R

2.1 R—#HAEFI L AME—SHN LR
A CT J MRI FHE 45 G2k, Cosr [l — 751K
DOM, CPA, OPW, AST K &, ATW,PTA,TTA,
DCP /& A i s 45 R A TR « K5, P (B 23 54
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2.2 CTER#gkEMEEE C.C.C.C A
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e, Horp 730 48X HE =2, 5 mm,  [FI [F]
{EATREALE A, 4 BT BB Y 5 2253 C; 1 DOM
5 C 2R WA G H#E L (P #<C0. 05);
Cs—s ) OPW K F Gy, (P<<0. 05),C; #) OPW K F
Cy (P<<0.05), G [ AST KJE KT Cy (P
0.05),C; 9 AST KJERTF Cys (P<C0.05) ;C5—s 1Y
ATW KF Cy— (P<<0.05),C; ] ATW KF Cyos
(P<<0.05), [AF4) CPA 5 AST KJZ.OPW 5
ATW Z35IIA 7 ECR ¢ #5550, 7 Cos CPART AST K
B (P<<0. 05), OPW K F ATW (P<C0. 05); #E C;
OPW KT ATW(P<20. 05), AST Kl K T CPA
BERFG T FE L (P>0.05), WEI1,
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TR T 2450 G & G 19 DAP KT G (P<<
0.05),Cs—7 1 DCP /T G35 (P<<0. 05), LK 3,

F1 CTEHEKENESER

[/mm, n=>50, =+

Flidhgdl DOM OPW AST i ATW CPA
Cs 2.1£2.4 47411 30.3+2.8 4,241, 20 34.7+2.67
Cy 2.54+3.1 4.8+1.2 30.843.5 4.341.10 35.342.8Y
Cs 2.6+1.1 5.441.1*4 31.143.0 5.0£1.3*40 35.242.8Y
Cs 2.6+1.8 5.542.1*4 32.043.5%4 5.0+2. 240 35.44+2.97
Cr —4,34+2 2*LAV 7.14+1. 9% AV 35. 143, 4* LAY 6.942. 6*LAVD) 34,4427

DOM.: FeAEab4T S A AR e 2Rk E S s OPW. MES ARAMN G ; AST. SEBRETIE; ATW. TIEA 8T BE s CPA. M5 MR ALk K .
* P<C0.05 5 Cs b £ P<C0.05 5 Cy He#g; AP<C0.05 5 Gy Eb&: ¥V P<C0.05 5 Cs Heds Y P<<0. 05 5[AJF%) AST KB i s U P<<0. 05
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2 EHHESRITRERE
A: SEBRETIENE ETESMBU = FHES RIMEUA s B: SCPRETENE  STESMBUE <SUHESARIMEA. a: HEAIEPZ: be HUHES AL o Sibw
FII8; d: HESARONIEEE s e: SCPRETIERMES RN AEEES s £ STEARBOIE; g MESMRIMBIMA (PTA); h: ATIESMEMA (TTA); i: PTA 5 TTA 2(E

AST 5 CPA SZ 4 AN CPESA MR W 3.2 # 4k 3 4R 4T M £ % (cervical pedicle screw
fill ACPS i} AEP £2% CP [ifill, PTA 5 TTAJEM  plate system,CPS) i £ 5 I k5t £ CP NABH
Jeffi i ATW<<OPW, B RAB M2 AR AR VAL RIS B CPS 28k CP

Fell e Co~C, 4% DAM=—2.5 mm %8,  LAGHATRER LG, 1520 iR 3 CP FIR %
C, B OPW=5. 8 mm. ATW=5. 6 mm.OEP {i 7  JCUAAER™ Y, %A T CP JE /™58 o8B Fl ™ & 2F
CP [, B DOM 4 %HE £ >>2. 5 mm, Al fpa) BB, i CPS A <<2 mm, J5 ¥ >2 mm, f§if
ACPS,CP ZERMER /N, TTE Co~Cs 4341 70%,  HGIAEER .

64%.38% K& 29% i) ATW<C4. 5 mm, — HE A Neo ZE09 43 13 K5 B CPS fRi4h =2 mm VA
3.5 mmiRET, CP 28 WU B 38 e SXRE XM MEZEVESE 4 s Abumi S5V HRIE 10 MUS % CPS ffi ob
ACPS £ RGAA AT RS2 RATA IR TFE  G5=2 mm) YR ARAER . 4347 J5 PR o] 58 2 M35
M CP B 43 R AR IR I RAEH IR HE MRI % 07 1 UL VA 365 (5 i B 28 7L, DAP
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1. 4~4. 3 mm: (D40 CPS fsh H (54 DAP X, VA &
)5 (VA R EHR, 24 CPS gE— B MBI TE VA
BLC N, VA 239l 1 Sl DVA Dy 3. 0~5. 4 mm,
DVA/24+DVP= 2. 9 mm,CPS 7E[4MFi# 2. 9 mm
W VA 224 (D BERFLAMNE R T A B 454,
H B3 VA AT [ AN RE s (4) VA AR B A R Z T .
R TR A R AZ B, AT O

3 AST 5 CPAREEH CPIMEEFH
(OPW>4, 5 mm,ATW<_4, 5 mm)
a; AST4Mg; b: TTA Wi/lh; o CPAMBEZERE. AST. SCP5R4TiH;
CPA: M5 M A4 K B CP: BiME S A OPW. Hi 5 MR AN 55 i
ATW . ST 3 5E

CP NEEE  (HAG B CPS th &%, Ugur 25010
238 21 1] CPS [/ N B (55 =2 mm) , # TGl AIE
o ArHr AT BEBR DR - (1) A 540 55 4 5 AR PN RE R
BB REA i 5 A A% . DCP 2 4. 4~8. 9 mm, 41
R CPS Pifi<<d4. 4 mm, {30 55 25 A R 2E , K fih
B8 s (2) B HEA B IR B 5 (3) CPS 2 i fif 55 ¢
i JEL A8 AR S8 A S U G R s B 5 (40 S
ZARMAEBE L B AT CP R Z5E4T, CP il
T AR ASZEE D,

4 FHESRIFTEEFH
a: MESIRAMEESERE  HESI IR Z I 5 be HES AR ABEZER R BER 2

s 78 Cos A7 BUMI ACPS [ & B %
DAM=—2. 5 mm, 29 %~70% ) CP A £ X% . {2
FE_F 3R RS 3 LN AT TG RAEAR . (H CP ] BE 27 i
J&i » ACPS [E 8 58 B 23 5 W IR T B A Rt — 25T

T A A N [ 7 58 AT TN HERF B S ™
A SUME S5 B ACPS,  — HLge s R T — 5 2
FrAn i 52 88 Bl A~ 1 ATW,DAP J DCP
) ELAREE . T i AR CP 2R 0 1A 238 S 2507 I 7%
T HE , H A 5 R Y I S it B A LA W R R A
ERAIEMRA
3.3 #A ACPS3## Zhang % %111 ACPS,
BRI ACPS sl i) XA HAR . 259 AEP K3 il
JH# ., AEP aJ7E CP X il 5 OEP & & ; ] /£ CP
[, 4730 ACPS; an i il OPW AS—, AEP 7]
AWXFR T MVB, 7] 3 24 i 5 w0 ATW A1 55
(TTARAHEE) . H¥ KT 4.5 mm, SEBRAHL AT Xf
AEP {0 3& 4 98 B, A — & X Fr T MVB, AL —1{ill
ATW i R 2R AT FE AN 28 AEP 17 ACPS, 1 X il
BAMERET . FEJR T AEP 583k S . 76 FEIR 2544
Fe it » A FLARGE AL (AR AMEMRET I

L5 LR CP 4/ 478U ACPS [& % B i
ATW Wi/, CP BE 22 i AR B @ 38 i, CP 41haE 5
HEZ K [E] . CP N BE 5 B B A A7 =5 B, H CP Al
TorpARE L ACPS 22 CP Ji5 an 5 HE 3 ikl 4
Bk, BAVER G VA AT TG AIE R 5 76 38 ‘B
BT U ACPS [ 5 . & A= oA AR CP 2R3 25
BH S350
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