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Rate of Pedicle Disruption after Screw Fixation

Hwan Mo Lee, M.D,, Nam Hyun Kim, M.D, and Dong Wha Lee, M,D,
Department of Orthopaedic Surgery, Yonsei University College of Medicine

Postoperative CT scans for accuracy of pedicular screw placement were assessed
in 20 patients (82 pedicular screws) treated with several kinds of pedicular screws,
When putting screws, the position of the guide pin was confirmed by the image
intensifier.

The measurement of canal encroachment from the medial border of the pedicle
and the angle of insertion through the body of each vertebra were assessed;

1. Fifty-five(69.1%) were placed within the pedicle.

2. Ten(12.2%) were placed within 2mm of the medial border of the pedicle.

3. Three(3.6%) had 2mm to 6mm canal encroachment with the patient develop-
ing neurologic complication that was improved 8 months after the operation.

4. Fourteen(17.1%) perforated the lateral border of the pedicle, but they were
not associated with neurologic complication.

5. The screws placed within 2mm of the medial border of the pedicle had higher
angle of insertion than the screws exactly within the pedicle.

Even with the use of image intensifier, there was a high rate of pedicle disrup-
tion. We have to insert the screws more exactly according to true anatomic angle
of the pedicle on each level of every vertebra from the entry point avoiding high
angle of insertion to prevent any disruption of the medial border of the pedicle
which may result in neurologic complication.

Key Words ® Pedicular Screw, CT Scan, Angle of Insertion.
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HEZ9) o8 AP T FAA AHS3e W
Fee MHe w$ B HAde HAFF
(pedicle) & E3lod 34 (vertebral body)dll I
FAFE £ Atgo] ditsl HAlM ol AR
L FZ9 §¥E =wsA "k 19908 AT’
g2l UolA, I JARS AR AHEYEE
7] Y3led HFo AR FEL AHL3l 7| EHQ
£ & Fagen, ojgd YFME HFH YAt
2] g2ulg ARIE A% Fesy A7t gel ¢
Es]gi‘:}&&m'

a2, AN 233 AR 3EF HAE
metelz] f13t dFe o= #E3n, £ A7
e 2099 84, 82719 3F7 RS & F
A3 GF B9 o83t AFH AR A&
g AAE getslm, ARgel slolAe EAFEE W
3 HAE ALEE =Edle B3 & £k

e IO T

Adigte oj3E} Augx By HY e Dol
19901 59%E 19929 8¥7A HFAE AR 7]
71eg NP FAFAN FEF AR FEF
AAE 2AE] S8 Yoz Ads 93 9
A% 20 9] BAH(827] A 57 JALR) el thal
A3E BN didfAle Al dARlel A
ARA 3ol 7Hed RE BAE FEAF Ee AR
A7 dertgzsid dEE BAES W 3
AR A¥stg e, 5EE AAAR A9 e
At

G2 138, dx7) 78 cldlen, d¥HEEeE
214104 5941742 HE 36,4401 Art.

AP e HEFHo] 1832 /Y 2% HF
# @azo) 18, AFAWAATl 18 ANen,
AH2® 7171€ Cotrel Dubousset instrument”’t
24, VSP Steffee Systeme®| 32, AO fixature
interne”}l 158l AM&-EATt

2 A 11§34 A 58F7AARALH, &5
Al AP F39 B FEV ZAFANN BF
Fade] oz 3n, 8FdMe 3% 8d

E719 4 AZse AF Y&V F4E 4F
e Ao] £zoz thie Hoz itk AR
9 Age 4 AAE 81 F drill bite 2
UilRo] Eoid canal® HH3ln X-AH 94F%
FN2 A3 HE BA @2 A& gAstn
AFRE et el olg ldle WHeZe
Bull's eye sign®& ©]&3l4tH(Fig 1).

& Tl SATEZ) HFEA HAkE G €9
A3l F7HAE A3

AR, AF72 WEHA {3700 IY I=&
233l 3] (37 WEY Qo AAAY, 2
mm o2 HHEF A, 2-4ome} T o)A I
A2 U¥len (Fig 2. EAE, 3 MR
9 RIAEE AFA FHUE FH22Z 2N
tt(Fig 3).

Fig 1. Bull’s eye sign. The eye of terrior’s
dog shows pedicle and centering of the
eye is important when inserting the
pedicular screw.
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W Canal
encroachment

Fig 2, Method illustrating the measuring of the
canal encroachment of the pedicular
screw in postoperative CT scan.

4 #

3R AR AjiRde, Al 11853 90,
A 12FF 1470, A 185 2070, A 283l
1470, A 383 2070, Al 483 674, 2En
Al 583 471 °]H(Table 1).

7 AtRe HFh A EE ARl
83 433U AN 7971 67.1%, 2mm ©)
e HFZW A]del AD B 12.2%, 2-
6mme] HF7hR Ae] AL B9} 3.6% 2
37 dde HAF B+7F 17.1% A7 (Table
D.

37 AR ARldEe 33| AFAWd

Table 1, Pedicular screw placement

* Angle of
insertion

Fig 3. Method illustrating the measuring of
angle of insertion of the pedicular screw
in the postoperative CT scan.

A7 Ao JAES 0-2mme] A 3R 3]lel
A AR ED vwdhed AMEHE FE]
FAG AdA=st YA A BERHJG
(Table 2). °l& 19904 AE'e] TEY F=g
BAAF7 Y ayed AxZa viwstd T-11e
A L-a7tie B57F 44 ZHAlzto]l ZA Jeldtt
(Table 3).

HFN AQD A7%FH Y 48 #AE
2-6mm¢®] AF7hR Ade] U A%t 187 &
AR (Table 4), 339 ¥ R3] B9
o] AAFL ey oyt A B ERE B
QA #9e Al 4830} (Table 5).

T11 T12 L1 L2 L3 L4 L5 %
In pedicle 2 12 12 9 15 2 3 67.1
0-2mm 1 4 3 1 1 12.2
2 -4 mm 1 1 2.4
4 -6 mm 1 1.2
Lateral 2 1 4 2 4 1 17.1
to pedicle
total 4 14 20 14 20 6 4 100.0
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Fig 4. Postoperative CT scan at the level of the
4th lumbar spine shows that canal
encroachment of 4.5mm on the right
pedicular screw and 3mm on the left one.
The angle of insertion was 21° on the
right, and 15° on the left.

Fig 5. Postoperative CT scan of the 5th lumbar
vertebra shows that 4mm canal encroach-
ment of the right pedicular screw and the
angle of insertion was 23° on the right,
and 8 on the left.

Table 2, Pedicular screw insertion angle screws in pedicle(Left) vs screws encroached the canal (Right)

T11 T12 L1 L2 L3 L4 L5
n 20 121 12 4 93 151 23 31
Canal
intrusion 0 0< 00< 00< 0 0< 0 0< 00< 0 0<
{am)
Angle of
insertion 13 - 14 17 16 18 20 22 17 29 15 21 15 23
¢)

* n : number of pedicle screws
* Angle of insertion : Mean angle

|

ol

454 A BAE Al 4839 HF: APAAF
2 Hgsldd, A 48F 338 AA & L Steffee
system2 2 33 24 33 ¥ FFEL AP
o, &% FS 25X A2 Sl (trace) 7} 2
o, A& 3 PR AR @1 A%

of A GFEFE AP ed 449 AR
T 7 AF7hde Adde #F ¥ + U
o A AP FEL eF 87l HoiA
of z4HU}(Fig 4, 5).
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Table 3. Anteroposterior pedicle angle in Korean
adults (degree) (Kim et al, 1990)

Table 5. Level of spine and rate of pedicle disruption

Lever Mean + S.D.
T11 -1.6 + 40
T12 -3.6 19
L1 3.1 £ 4.1
L2 7.7 £ 2.9
L3 10.8 £ 3.0
L4 14.7 £ 3.6
L5 25.6 = 4.4

Pedicle disruption

Table 4, Canal encroachment and neurologic complica

Total No. Medial Lateral Rate (%)
T11 4 0 2 50.0
T12 14 1 1 14.3
L1 20 4 4 40.0
L2 14 3 2 35.7
L3 20 1 4 25.0
L4 6 3 1 66.7
L5 4 1 0 25.0

tion
No. of screws (ﬁgngglgiggﬁi)
In pedicle 55 0
0-2mm 10 0
2 -6 mm 3 1
Lateral 14 0
to pedicle

n

YA S ol &3t H3Ze /S A=T AL
194098 Fot’. old edde HFAe 37
2 o] i A Ho] A o)F A &
Aol A AFE FHZol o] oA},
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A9l FHAo] UALRe H719 F3Ade] 3lod,
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A 3R AW sstdaA e AU
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A 2dsE Al 10 FFENA vtz HAo]
5mmP| T B-$7t 14.2% ©lew, o3 & #F
A€ 2% 10% ©lHol2& 5mm #7198 AR
Al 11 §5 oldtZ2 & vlud <HHsA 148 + 3L

gx dtgont, vatRe] Al X-A 3
219] AL4-& A#3ka Aok

£ dAFolA 2z YAMRL AZAIdEd AO
Schanz WAl AZe] 5 0mmeli, Cotrel-
Debousset WAFE©] 5.0mm ¢ 6.0mm 7} &
™, Steffee YAME©] 5, 5mm 9} 6.25mm=EA 3
ol A 183Kl oM dFsictn ¢
g IRl B d7dAe &4 717E ®lae A
%ko}, 8FHAME ofd 7|FE AHHRUIL
AREH FPF LA e PR 2388 o
A gz AYZEs) viXe 9] o 2
g sojol Jttm AYztec},

£ d7NME AR ARIAl 94 57 AR (C-
arm) & o] &3, HZF9 AlHA Holg
Terrior's dogollAMe] &ZFZA “Bull’s eye
sign’ 2 ARl SN gelstn E=3 Abie
HEo] HUA FeAE AT F MRS A
e WS ALgsT.

2379 ‘T‘ngl't Al 385FFlA 7‘1—4 FHHIY
BPstn FFe AL olE, A 58F= HE Y
la glen, T AFA A= (sh AL &
£3] AX 8FFoA YAIRS AMHEE o 3
YA YA AYH FHZe ddldes & &
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