of A HA A 2 R 2013 AR5 23 B85 3 M1 Chinese Journal of Spine and Spinal Cord ,2013,Vol.23,No.3 263

B AR

HE 5 ARIEAT 69 R ) 25 My 45 B AT ERAT W FELAY 3 v

IR RHFHELLR R ERF BEA A k!
(1 BEEERFFHFEREER 400037 HIKN ;2 BEEEKFEYES TRESESEEFHIESSEPEE 400038
FIRTH ;3 PEBFEBL LI B s/ 5T il es NS E R FA 500 110016 PLPHTT)

(FE] BE . OETAE S RBRET A R S5 R 0 (560 5 2 0 IR BT B AR ) G BR 5T R BEL A9 52 ) 32 T 9% 30 X )
VLR S A S AR BRET VRO MR R T RESZ A . 05 ik R R IR R R RPN T K G AR M SE SO A ED Y 12 4
HESHIRET, AT K4 6 B, AR R S50 5 250 IR ET Y EAR KT 5.0mm  6.0mm Fl 7.0mm ; 56 5001 24 7 940
520 BEN i AR 4.5mm 5.5mm Fl 6.5mm, 75 AR A0 b aE g M S RBR AT B9 LA, P R0 2 T R
BIFT L 9] B 20mm 5 B A A7 22 | e 0o AR A e T AR S AR R BT A BEL( . S5 SR RO A FIY 4.5mm S0 5
25O HES AR ERET HLBH 43 518 (0.142+0.003)Q F1 (0.398+0.002)Q),5.5mm 2.0 5 250 HE 5 AL R ET H1BH 23 51
(0.110£0.007)Q # (0.34720.003)Q,6.5mm 5.0 5 %5 Oo#E =5 MR ET HLBH A3 51024 (0.086+0.002)Q Fl (0.290+
0.003)Q. AL T 5.0mm S0 5 250 HE S AR ET HLBH 43 514 (0.149£0.001)Q F1(0.291£0.001)€,6.0mm £
O 55 2 HE S HURET H BE 43 51 O (0.123£0.004)Q F1(0.237£0.001)€Q,7.0mm 520> 5 28 0 A =5 AR BRET i BH. 4331
4 (0.095+0.001) Q) F1(0.148+0.001) Q0 o A 7] 4% B 25 0o A 5 AR AR BT B S0, A 5 AR R AT BLAT B ML B, 22 e AT
G L (P<0.05) . LIRS oM = ARBR ST 5L A O e S AR BRET | Bl G B4R A3 O, A 75 AR R BT A v BEL £ 38 19 Dk
AN A G T L (P<0.05) o 8518 K 5 B AR A 1 23 0 Al 5 AT 50 920 MR BT B AT B R 1 i B, K B AR
[F 4 S50 B8 25 O /0N AR A 5 AR B B AT A T L BEL P O JUL v 0 0 5 AR R BT A I L R B
W

[REIA] MES MRBRET B PH B AL AR 20 00

doi: 10.3969/.issn.1004-406X.2013.03.13

FE 5 %ES :R318.08 XHEKERIRAE A XERS :1004-406X(2013)-03-0263-04

Experimental study of the influence of different intrinsic properties of pedicle screws on the electrical
resistance/ WANG Hongwei, LIAO Xinhua, MA Xianguang, et al/Chinese Journal of Spine and Spinal
Cord, 2013, 23(3): 263-266

[Abstract] Objectives: To study the influence of pedicle screw structural features(solid and cannulated pedi-
cle screws, diameters) on the electrical resistance of pedicle screws and to discuss its possible effect on the
accuracy of pedicle screw insertion monitored by stimulus—evoked electromyography. Methods: Electrical re-
sistance measurements were obtained from 12 pedicle screw varieties(6 screws of each manufacturer: solid or
cannulated pedicle screws with diameter of 5.0mm, 6.0mm, 7.0mm in Johnson company and solid or cannu-
lated pedicle screws with diameter of 4.5mm, 5.5mm, 6.5mm in Medtronic company) across the screw shank
with an interval of 20mm based on measured constant current and voltage using potentiometer and multimeter
according to Ohm’s law. Results: Electrical resistance of pedicle screws with 4.5mm, 5.5mm, 6.5mm in di-
ameter was (0.142+0.003)Q2, (0.110+0.007)Q2, (0.086+0.002)Q2 in solid pedicle screws respectively and (0.398+
0.002)Q2, (0.347+0.003)Q2, (0.290+0.003)Q) in cannulated pedicle screws respectively from Johnson company.
Electrical resistance of pedicle screws with 5.0mm, 6.0mm, 7.0mm in diameter was (0.149+0.001)(, (0.123+
0.004)Q, (0.095+0.001)Q2 in solid pedicle screws and (0.291+0.001)), (0.237+0.001)(2, (0.148+0.001)Q in
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cannulated pedicle screws got from Medtronic company, and the electrical resistance of cannulated screws was
much higher than that of solid screws in the same diameter group (P<0.05). The screw with largest diameter
had lower electrical resistance than the screws with shorter diameters, whether solid screws or cannulated

screws(P<0.05). Conclusions: Cannulated pedicle screws have higher electrical resistance compared to the sol-

id pedicle screws with the same length and diameter,

resistance compared to the larger diameter pedicle screws,

smaller diameter pedicle screws have higher electrical

we should pay much attention to its influence

when stimulus—evoked electromyographic test was used in placing pedicle screw.
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Table 1 Calculated screw resistance values according
to different manufacturers, screw diameter, solid and

cannulated pedicle screws
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e ) Solid pedicle Cannulated

Manufacturers Screw 3 .

diameter screws pedicle screws
A2 ] 5.0 0.149+0.001 0.291+0.001%
Johnson 6.0 0.123+0.004% 0.237+0.00172
company 7.0 0.095+0.001%%  0.148+0.00172%

B PN 45 0.142+0.003 0.398+0.002"
Medtronic 5.5 0.110+0.007? 0.347+0.003%2
company 6.5 0.086+0.0022%  0.290+0.003V2%
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Note: (D Compared with the values of solid pedicle screws
with the same diameter, P<0.05; @Compared with the values
of pedicle screws with 5.0mm or 4.5mm diameter, P<0.05; 3
Compared with the values of pedicle screws with 6.0mm or

5.5mm diameter, P<0.05
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