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Ideal Insertion Point and Angle of Cervical Pedicular

Screws in Korean

Heui-Jeon Park, M.D., Ki-Youn Kwon, M.D., Won-Sik Yoon, M.D.
Department of Orthopaedic Surgery, Wonju College of Medicine, Yonsei University

Study Design: A retrospective study.

Objectives: Using computed tomography, it is to measure pedicle size of lower cervical spine in Koreas to find ideal insertion point and

angle in fixating pedicular screws.

Summary of Literature Review: Although techniques in pedicular screw fixation and pedicle’s anatomical shape in foreign populations
have been well documented and studied, no anatomical study on lower cervical pedicle in Korean population has been reported.
Materials and Methods: A total of 180 patients with computed tomography taken at our institution were selected for the study. Width,
total length, and length of pedicle, insertion point and angle, and safe insertion angles were measured on axial view. On sagittal view,
height of pedicle, insertion point and angle, and safe insertion angles were determined.

Results: Mean height of study subject was 164.2cm. Mean width of pedicle was 5.5mm, mean height 7.2mm, mean total length 31.2mm,
and mean length 14.8mm. Mean insertion point from 3" to 7" cervical spines was medially 3.3mm from lateral mass and downward 4.7mm
from margin of upper facet. Mean insertion angles from 3" to 7" cervical spines were 41.6° axially and 6.4° sagittally. Calculated safe
insertion angles were 8° on medial and lateral sides and 14° on superior and inferior sides.

Conclusions: Using computed tomography images, ideal insertion point and angle were measured for pedicular screw insertion, but,
due to individual variation, preoperative measurement of insertion point and angle on computed tomography is necessary.

Key Words: Cervical spine, Pedicular screw, Insertion point, Insertion angle
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Table 1. Demographics EHé,I- E—gl I:él-l:él-l
Range Male Female Total
Age Eof|A] HH HFE @5 AR (Phillips brilliance 64, Slice
wr ) 5 ; thickness 2.5mm)= Y5t H 25 5 =4, A44, TU©|
20-30 18 1 2 L A5 e A Ho] gl Aol 150em ©14, 190em o]t
30- 40 1 17 31 o] & 18078 9] A2 939, o2} 87%)E o= shalrt
40-50 18 16 34 (Table 1).
0. 60 ” o u AFE B2 AR BY A ZHRE A 5750] 4577 ¥
w010 5 0 ’ el 22 Fol Bsheln ARL A 5753%0] H3747 3
0 ; ] b Yol vlAse Ao ol 242 AFE o
nemge 485 471 we = AE olgslo] A 3430l A TAZ7IAe] o] 7}
T % 27 ol Z4pe Adiele], H27e) gro] vulE A
" 0 . . 270] YUl(PW), 2270] BRE 57 oS Haks Ho] 9]
40-50 2 16 18 o} tht= J-2 AAEP) SR S, FHo] 7] o] 5=
5060 " ” - o] Hz7] A} A8} vhi A3} A dTte] AE
60 - 70 41 925 66 F739] T4o|(TPL), a3l B=71%F F919 45739 £
70- 80 15 13 28 = B E ARE A5A dol(PL= 42 Aolsti &
80-90 17 4 21 sttt =519 Q|5 AdHTte] #=1(ED)E =75t
90- 100 4 2 6 k. ok A3 0] g2 2] olsEshe A AFAE Al
>100 2 0 2 Ao g 7teE FAAlo] olf= 22 AFUZ(TA! injection
Average 704 59.9 65.1
Height (m)
<14 1 2 3
1.40 - 1.50 0 19 19
1.50 - 1.60 10 36 46
1.60-1.70 32 24 56
1.70-1.80 41 6 47
1.80-1.90 9 0 9
>1.90 0 0 0
Average 1.708 1.562 1.635
BMI (Kg/m?)
<185 4 15 19
18.5-23 25 23 48
23-25 23 24 47
25-30 34 19 53
>30 7 12 19
Average 2411 2443 2427 Fig. 1. Axial CT scan with diagram show measurements of the C3 - C7

pedicles. PL = pedicle length, TPL = total pedicle length, PW = pedicle
width, ITA = injection trajectory angle, SAMe = the safe range of the
inserting angle to medial side in the transverse plane, SAlLa = the safe

olof|A] A A7 LPARE ATl A] o]AFA ¢l Aol |l Akol 7+ rﬁng; of the ill)wserting aﬁgle tg_l?teral side lin thedtransyerlslle' plafne, EDh:
= the distance between the pedicle entry point and vertical line from the
= oto 112} SF . . .
S dopRalA itk most outer margin of lateral, mass, EP = the entry point for screw inser-
tion
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Table 2. Linear Parameters of Cervical Pedicle from C3 to C7

Pedicle width (mm)

Pedicle height (mm)

Pedicle
M F Total M F Total
C3
Average 4.8 4.6 4.7 6.8 6.7 6.8
Range 3.5-6.0 3.3-58 3.3-6.0 4.9-8.1 5.3-7.5 4981
SD 0.6 0.7 0.7 0.8 09 0.9
C4
Average 47 46 47 7.0 6.9 7.0
Range 3.1-6.0 3.4-6.0 3.1-6.0 5.6-8.7 5.2-8.8 5.2-8.8
SD 0.7 0.7 0.7 0.8 038 0.8
C5
Average 5.8 5.6 5.7 7.2 7.0 7.1
Range 3974 40-6.8 3974 5989 5.8-8.7 58-89
SD 0.7 0.8 0.7 09 0.9 0.9
C6
Average 6.0 5.8 599 14 7.3 7.4
Range 4979 3.8-8.0 3.8-8.0 6.4-8.8 6.2-8.8 6.2-8.8
SD 08 08 0.8 0.8 08 08
C7
Average 6.5 6.4 6.5 8.0 7.8 7.9
Range 45-85 44-84 4.4-85 6.7-9.2 6.4-8.9 6.4-9.2
SD 0.9 1.1 1.1 0.7 1.0 0.9

M: male F: female

Fig. 2. Sagittal CT scan with diagram show measurements of the C3 -

(C5. PH = pedicle height, ITA = injection trajectory angle, SAUp = the safe
range of the inserting angle to upper side in the vertical plane, SALo= the
safe range of the inserting angle to lower side in the vertical plane, ED =
the distance between the pedicle entry point and transverse line from the
most upper margin of lateral, mass, EP = the entry point for screw inser-
tion

trajectory anglo)2 SHAIL, ATAENA #2370 9] o]
AL 91 GRS 44 o SEH A3t olF 242 318
ZHSAMe, SALa) 2 2 sHthFig. .
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HhH o 2 o o] Ao o]y} oAlr} Zkzt 213-15&1 =2
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Table 3. Linear Parameters of Cervical Pedicle from C3 to C7

Pedicle length (mm) Total pedicle length (mm)
Pedicle
M F Total M F Total
C3
Average 15.0 14.8 14.9 295 28.1 28.8
Range 12.2-18.7 11.9-17.6 11.9-18.7 25.4-32.7 22.3-334 22.3-334
SD 2.1 26 25 25 2.7 26
C4
Average 15.4 14.7 15.1 30.7 29.3 30.0
Range 12.1-19.3 12.3-18.8 12.1-19.3 21.3-35.2 23.6-35.7 21.3-35.7
SD 19 2.1 2.0 26 3.1 3.0
C5
Average 15.8 15.0 15.4 32.1 30.3 31.2
Range 12.1-19.4 12.8-19.3 12.1-19.4 24.3-37.1 24.6-36.8 24.3-37.1
SD 20 1.8 1.9 33 3.1 33
C6
Average 16.3 15.5 15.9 328 320 324
Range 13.1-19.8 12.5-19.4 12.5-19.8 25.1-37.4 23.8-38.3 23.8-38.3
SD 22 1.7 2.1 35 34 3.4
C7
Average 16.3 15.4 15.9 339 335 33.7
Range 12.8-19.7 12.4-19.1 12.4-19.7 26.3-38.1 25.8-38.0 25.8-38.1
SD 23 1.8 2.1 3.1 32 3.2
M: male F: female
- 15mm
R i
‘.\ \\\\ ! 10mm
2 75mm S \
= 1 75mm
e i o
A
15mm .,
R 8 L
i S 1,35
36mm S /
: I;E,Smm
e BT

Fig. 3. Sagittal CT scan with diagram show measurements of the C6,
C7. PH = pedicle height, ITA = injection trajectory angle, SAUp = the safe
range of the inserting angle to upper side in the vertical plane, SALo= the
safe range of the inserting angle to lower side in the vertical plane, ED = Fig. 4. These figures show pedicles are cylinder as complete oval shape
the distance between the pedicle entry point and transverse line from the (A) In the transverse plane, tan a(SAMe) = 1.0/15, with diameter of
most upper margin, of lateral, mass, EP = the entry point for screw inser- screw is 3.5mm, -~ a =4°, (B) In the sagittal plane, tan §(SAUp) = 1.85/15,
tion with diameter of screw is 3.5mm, - 8=7°
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Table 4. Angular parameters of cervical pedicle from C3 to C7

Injection Trajectory angle(°®) on Axial cut

Injection Trajectory angle(®) on Sagittal cut

Pedicle
M F Total M F Total
C3
Average 443 45 45 11.2 10.3 10.8
Range 40.5-50.1 41.3-50.3 40.5-50.3 5.6-17.9 6.1-17.1 5.6-17.9
SD 35 3.7 36 2.3 34 3.1
C4
Average 422 431 42.7 9.7 10.7 10.2
Range 38.1-48.4 37.1-49.7 37.1-49.7 3.8-20.1 2.1-18.3 2.1-20.1
SD 3.2 34 34 3 42 4
C5
Average 43.1 42.2 42.7 10.7 73 9.1
Range 38.6-49.8 37.3-49.1 37.3-49.8 2.0-19.3 38-16.8 2.0-19.3
SD 43 39 42 6.3 35 5.7
C6
Average a7 40.1 40.9 2 3.4 2.7
Range 36.2-48.4 35.1-47.6 35.1-48.4 -7.6-11.2 -8.3-12.1 -7.6-12.1
SD 34 36 33 43 38 41
C7
Average 38.1 36.6 3.3 -3.7 05 -1.3
Range 30.8-47.9 28.4-47.2 28.4-47.9 -15-10 -13-12.1 -15-12.1
SD 48 38 45 38 4.1 4
Total
Average 418 414 41.6 6.0 6.6 6.4
Range 30.8-50.1 28.4-50.3 28.4-50.3 -15-20.1 -13-183 -15-20.1
SD 5.3 6.1 58 6.2 6.3 6.3
M: male F: female
7E:| J__l.l' 3 ;_(-Iijd LI.A'.EO' .:I-OII-I
227 AR AR 915319 945 TgAElelA v
1. MFZ9| HH|, =0[2t Zo| 07 Bt 33mm, AHE TEEHA shFe 2 iyt 4. 7mmS]
A 3ZFRE A TAFAY AFF Bt Gl o A AR AYH S8 A= YA A 3EFRH Al 773

5.5mm(3.1-8.5), W =0] 7.2mm(4.9-9.2), H=74 9]
Z 4ol 31.2mm(21.3-38.3) ¥ tH(Table 2). 373 <] Zo]

14.8(11.9-19.8)mm JtHTable 3).

2. 7<-|7<7=l |__|-A|-A )éOI e
ZAmolA 24
=¥ A 74574 7

Aol 4e) 2}

= 64

9.1°,2.7°, =1.3°0] A tH(Table 4).

| Vo= ot 41,6290 Al 37
50, 42.7°, 42.7°, 40.9°, 37.3°¢] ME]'.
olaL, 27} 10.8°, 10.2°,

i

p

rl

4. LEAL

2717 717}

2 49 Si82AE

el dE 4uA

FTNHA] 7474 5.8°, 10.3°, 10.20, 8.2°, 10.2° o Y=oz 7t
7} 3.8° 4.1°,4.8°,5.5°, 8.2°, Ao 2 7Yzt 6.9°, 7.0°, 4.9°, 6.2°,

2. 7mm, 2.9mm, 3.5mm, 3.5mm, 3.8mm%i1’, A4t

Aol A 4.2mm, 4.7mm, 4.6mm, 4.4mm, 5.4mm$THTable 5).
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Table 5. Anatomic relations of entry point to reference lines by CT Measurement from C3 to C7

Entry point to horizontal line(mm)

Entry point to vertical line(mm)

Pedicle M F Total M F Total
C3
Average 28 25 2.7 47 338 43
Range 1.7-4.0 1.6-4.0 1.6-4.0 1.5-7.6 1.9-5.1 1.5-7.6
SD 0.7 08 08 1.6 1.3 15
C4
Average 3.1 2.7 29 52 43 48
Range 1.5-4.3 1.7-3.9 1.5-4.3 2.6-8.4 2.5-55 2584
SD 0.8 0.7 0.8 1.6 1.5 1.6
Ch
Average 37 34 3.6 49 44 47
Range 1.6-4.2 2.1-5.1 1.6-5.1 3.7-1.1 2.8-6.2 2.8-7.1
SD 0.8 1 09 1.4 1.4 14
Co6
Average 3.7 34 3.6 41 48 44
Range 2356 2456 2.3-5.6 2.6-5.4 2.86.8 26-6.8
SD 0.9 09 0.9 1.1 1.8 1.6
c7
Average 4.1 3.6 39 5.4 53 5.4
Range 2.4-59 2.1-6.1 2.1-6.1 3.4-7.3 2.6-71.3 2.6-7.3
SD 0.7 1.1 1.0 0.9 1.4 1.2
Total
Average 34 3.1 33 48 45 47
Range 1569 1.6-6.1 1.5-6.1 15-7.3 19-7.3 15-7.3
SD 09 12 1.1 1.7 1.8 1.7
M: male F: female
8.6°, sPYom 27} 7.7°, 8.6°, 6.7°, 5.8°, 8.6° Ath. Bt 51824 =o] WRsHAY, BF &4 IRl thad =d 279t o=
2 95 8.9°, IS 4.4°, A 6.8°, 5P 7.5° Sltk(Table 6). & 1] 9] &40 FHEE o] Sl Z-folle 34 v A9 1170]
Al AR AP 9] ARt 518 2b5 257 UAe] A2 a1 Hasty o A3 UARLE o817t aAs2 oA olth
gfsto] ALtsHE, Ao ® A% 35mme] WAMES ARESE &S AR AL A 1S FAll & 4 qle] 11 A
o

o=
02 figure 491 T2 PHOR EET A 48 i ]9lE

0] 7.6°, Z&shgol 14°%t.

d
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o
S
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Table 6. Angular parameters of cervical pedicle from C3 to C7

Safe Angle(°) on Axial cut

Safe Angle(°) on Sagittal cut

Pedicle
Lateral Medial Total Upper Lower Total
C3
Average 5.8 3.8 48 6.9 7.1 7.3
Range 3978 2.5-4.1 2578 5.3-9.7 5.5-10 5.3-10
SD 1.4 0.8 1.3 09 1 1
C4
Average 10.3 4.1 7.3 7.2 8.6 79
Range 7.8-13.1 2.1-76 2.1-13.1 5.2-10.6 5.9-11.7 5.2-11.7
SD 0.8 1.2 1.1 1.2 1.6 1.5
C5
Average 10.2 48 7.6 49 6.7 5.8
Range 8.3-13 3.1-7.8 3.1-13 34-7.2 5.1-9.6 3496
SD 1.2 0.7 1.0 0.9 0.8 09
C6
Average 8.2 5.5 6.9 6.2 5.8 6.0
Range 41116 31-7.8 3.1-11.6 5-8.9 4292 4292
SD 1.7 1.3 1.5 0.8 0.8 0.8
c7
Average 10.2 8.2 9.2 8.6 8.6 8.6
Range 5.1-13.3 5.1-135 5.1-135 7-11.2 5.9-12.9 59-12.9
SD 1.3 2.1 1.8 09 1.3 1.2
Total
Average 8.9 44 7.2 6.8 7.5 7.1
Range 39133 2.1-135 2.1-135 34112 42129 34-129
SD 1.4 2.3 2.3 1.4 1.8 1.8
Ood ojuRt Y o 2 & SHEE A7 LA AFY)o] of Tt & 2ot Frt. whebs] MRS A 3, 4, 57339 A
33739] el ot Q7 AMIE olgelo] A8 Sk HAlel A BACISE A0 SHES % Aol 9}z
A°) 7¥ AR ol Aot AAelel B9 Aike  ohehdt Ao Askm, A 6, 73FE The a7et vkt

3 ARG 2T} A SAE A T Aol B Az AR BRE 57 oS3 Mol 2T} Tt 4
o]7] gkol? HFE Abdo] gro] o] gE| T glom B A 2 4dH R stk Su 'Y Tt Ebraheim 5'Y9] A7 o]
FOVAE Z3E B2 AFOS o SIRT, M AR AR o Al Tejel) 9 A0 £4HS Eehs Hol 9
o et Aol 7 FT AL BAS A|E0R HYRE 27 A2 AHAHOR 24610 3, 4, 5379 49
HhLfolt), S A AR AL 2R o8 o] B deln wek spye] 9xja)
ol RS 47 B 4 oLt ATOE FYTA L Bl Aol Bol ABEIT Sk A2A LS 47o]
o] A4S ol ot 43 2ot ik B AIWOE  35mm 0|22, o 4el Aol A7 35mm LA 41
AP LA 34 AT 2740 ) ARG U8 3700 W S 93 96
ek AU A, AR ekl 472

H
155 AL /PE-g gotr] afo] > uAso] 4ol AA 4]
Rl

w7 o HEA ] %

3 SR AYSEA 220
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o HH](5.5mm) €] HFQ1 2.75mm, A/l
0](7.2mm)2] HFel 3.6mm%P . PE2°| &= 4
Aol A 246t d Bk 257 Zo]9l 14.8mmE At
o 15mmi sHh. ol&Rt 7H st 2173e] 3.5mm¢e] WA
F2 S ek 1 figure 49} o] 2579 YlelS 5

E

o 1
e

C

o,

M ol
B
e >

@

)

c 15

£ ZTEJ = tan a =1.0/152R= Ao 2 AXRS 5P Ue)=
Hrgko 22 7h7} 3.8° M-—]. Hieko 2 5|8 72+l R=tan B =
1.75/15 94 AL R Aot ko R 747t PR ofHh 28
o|2fgh AtA Wi o2 AL AR 4F9] A] QP Zhe ot gt
SkA) = QAN HE7o] 710 Qs BAETT Qo] & W9

2 glo] UA|et oh=thd JeobA 434S west A 14
o] 7Fsote]et AR %E}

ofg] AtollA] AdHolA A A2 wjdZ7kx] 9] Zo]
£ 30+3mmz B o}cﬁ J2Y B Ao A% 31.24 3mm$]
o} AFE FasRet U}WWE FAE Y5FE olF %L
o] AVFHollA 5]8 et AR 4] F3o] T 74
o] long AQIHolA i A o) A-=7kA] dole oF 80%
Q1 24mm oo LKAHEE AMBShE A A7k 2ol 5 A
o5 A7,

b

7350 H57 AR 17 Al A 2 @153 9] el5H
A B+t 3.3mm, A shof|A] oF 4. 7mmeo] ™, UARS]
4] Ztr s SO WSO R oF 41.6°0] 900 Al A
SIEIHE 7|02 oF 6.4°%tk 3.5mm 27| A=A AL
Z A Al 818 e WelEo g 747} 3.8°, Adota 2k} 7°0]
ATk, 12 1A R] ol 7t Qg 4= Lo B R e A AFE
TS ol AU, Az E bR UARRS] dojo] £7
o] Q3 7o AtmHrt
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