B19% 11 Jese K TR Vol. 19 No. 11
2011 4 11 A Optics and Precision Engineering Nov. 2011

XEHS 1004-924X(2011)11-2709-06

EENERASEMERNATHNEH

NOBRLEREZY E WL BOE?
(1. XEA¥ MEMSHZEHEALHE LA B 2100965
2.EEMAY EFKE, LA BE 210009)

FEE R T S sl 0B A SRR AR vl B 4 A 2 AR v A B TRV A 26 T RE AR 407 o ik R BEL R A IR AR 1 B R R
AR G A) bk d AR o e AR 1 22 R AR B DUSR A A I T RVB YT L R TR B Gl vl 2 AR 1 AL
TR R A SR AR S T A 2 AR B AR I T2 T . R R L 2 AT RS TR R R R ) (9 e 2 R A S 56, [ AL
P, T A D S T 2 R V00 T M 2 e A 3 B (AR A . AR RSP 3 R ) AR AR 2 14 kPa B VAR B AE AR R 1. 1206, B iR AR
BN 21, 21 % . e WA A 4 7 1 AR A0 b 2R 050 A0 404475 5 24 o P 2 R 0 AR A [ B 4 7 46 52 1oF 1) b 4 b 2 AR T fi A2 0
FREEREOK, A B RN AR AE M AR LR ) S G D Re 4 0 B B IE ARG R Ll T AR TR R NS
HHNE H 2 R R AR A B AR SR 5 Ptk — 25 BR A i AR A2 Y e A AL

X 8 WHEABRE A NER FEHG

hE %S TP212. 3;R681. 5 XHKERIRES A doi:10. 3788/OPE. 20111911. 2709

Application of silicon pressure sensor to

nerve root retractor
LIU Xing' ,HUANG Qing-an'" ,QIN Ming',CHEN Hui*

(1. Key Laboratory of MEMS of Ministry of Education, Southeast University,
Nanjing 210096, China;2. Medical College, Southeast University, Nanjing 210009, China)

% Corresponding author, E-mail : hqa@ seu. edu. cn

Abstract;: For reducing or avoiding the iatrogenic nerve function injury due to the excessive retraction for a
nerve root during a spine surgery, a silicon piezoresistive pressure sensor was employed in the nerve root re-
tractor to quantitate the retraction for the nerve root and to improve the performance of spine surgery. To
measure the pressure exerted upon the retracted nerve root, a pressure sensor was adhered to the nerve en-
gagement surface of a nerve retractor. The rabbit and goat experiments were performed on nerve root retrac-
tion by different time durations and pressure extendings, while the nerve function injury was assessed by moni-
toring the electromyogram responses. Experiments show when the increase of average pressure is about 14
kPa, the change rates of latency and amplitude are 1. 12% and 21. 21% , respectively, which reveals that the

retracted nerve root axonal is damaged. Furthermore, loading similar average pressare, the more the retrac-
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tion time applies to the nerve root, the worse the nerve function is hurt. In conclusion, the relationship be-

tween the pressure exerted on the nerve root and the corresponding neuromuscular responses has been founded

via the results of animal experiments, which shows the degree of nerve root impairment is positively correlated

with the duration and extent of nerve root retraction, and can be used in the study of retraction threshold val-

ues.
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Fig. 1  Nerve root retractor equipped with a pressure

sensor
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Fig. 2 Performance of pressure sensor
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Fig. 3 EMG response signals for varied retractions
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Fig. 4 Block diagram of animal experiment process
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