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Clinical application of surgical navigation system guided foreign body removal

from deep space of oral,maxillofacial and cervical regions”
BAO Chunmeng ,LYU Jun ,XIA Chao,HE Haitao ,CAI Jun,HUANG Junjie , ZHANG GangA
(Department of Stomatology sthe Second Affiliated Hospital of Army Medical
University ,Chongqing 400037 ,China)

[ Abstract | Objective To investigate the clinical value of surgical navigation system for the foreign
bodies removal from deep space of oral, maxillofacial and cervical regions. Methods The data of 64 patients
with foreign body removal treated in the department of stomatology of this hospital during 2014—2021 were
retrospectively analyzed,in which the control group (n =52) received the traditional surgical treatment for
foreign body removal,and the observation group (n =12) received surgical navigation system guided foreign
body removal {from deep space of oral,maxillofacial and cervical regions. The surgery-related indexes and oc-
currence situation of complications were compared between the two groups. Results The constituent ratio of
males in the two groups was higher than that of females,the foreign bodies were common in oral and maxillo-
facial regions,which was dominated by nonmetal foreign bodies. The foreign bodies in the observation group
all were successfully removed,which in 96. 15% of patients in the control group were successfully removed.
Compared with the control group,the volumes of intraoperative blood loss and postoperative drainage in the
observation group were decreased (P <C0. 05),the operation time and hospitalization duration were decreased,
the operation incision length was shortened,and the differences were statistically significant (P<Z0. 05). The
incidence rate of complications in the observation group was significantly lower than that in the control group
(0 vs. 32.69%,P<C0.05). Conclusion The use of surgical navigation system guidance for foreign body re-
moval from deep space of oral,maxillofacial and cervical regions could precisely locate the position of the for-
eign body, help to shorten the operation time, decrease the wound length,improve the prognosis of the pa-
tients.

[Key words | surgical navigation systems; oral, maxillofacial and cervical region; deep space; foreign

bodies;surgical treatment

B & TH . b %% BRI AR R QU7 B 590 H (CX2019)S108) s bl 1S K2 4 IR L OO H (41721433) . © SBAE{ESH , E-mail,
xqyykqk@163. com,



FTHRESF 202457 A% 53 5% 14 8

0T Sk 2008 2 N AR 2 68 HR AL, M 5 2 B . 3%
)5 AR S W) FT RE 23 A7 B TR SR 1 AT L Sk BT
5510 P P L 2 0 S A T A %) DM A e, A
T 6T £ 5 10 SN A ) BE 7= 2 52 ), 38 T BE 7R A K
Y kY T E R R RS, RAD
R S R AWK . SR MES)E. &R
KRALFE Rk 55 AR & 8 S HE AR AT B
TR 0 A5 0 SR T S A2 B om0 K
AR 25 5 A B8 AE DR EB ] B 57 T A0 17 2590 360 O 56 i) B 1
SR D51 R TR T B 25 L I B R R
HEATIZYT B o 5 43 bR T I PR 38 B0 0 4 5 M i 22 40 TR
] B AEAE 1 S 0 . i ) P AR RT RE AN £ i BRI DR
NKIERT /RIS N R e U S VW B O o QR E S
FEE R LSRG RE R AT, R, B S IBRCHY R
) AL TED S S . R O A WD i R E IR Y AR
FH ARG AR PR S S 1 R R AR 2 K A
SR EAR L BE X B VR 1] BR 9 S A
128 AL fH IR I R 28 30 R - 1 B2 A, B0 X TR ]
BNl B T LA 25 5 AN B 09 R o S 9 o e
PLSE AL o PR AR 22 560 22 7 1) 15 B A B - RAFFE 38 K
PRI BRME . 55 b, e e A 5 i R A . AN B A
SEIE M, — B R G R EORE S A 2 O 1
LR S R BA -5 FHTFEAREY., £
TR T A0 T ST 0 ) B A S A AT v A, 1T g
PN SV 1K= N (2S5 1 I B NN 5 N
T AR B ) AR K KL TR G ORI

HABE SR ST LA CT O MRI 25 £ f = 2 52 1%
5 B HEAT A DT S5 30 AR | B 500 AR T Ak Ry
I PR B 01T 5 AE K5 0 1) F R XS B . H Il IR AF 5%
RIS HMRHS TR G R SR B DR A T 48 4 A B
RIS il e 1A% G AMRE T AR AE = 4k =5 18] Je T AR 0 By
SR R L AT LA S Y BB TR B e A O o A
Bl Nk ARFE X AR M AL T T Ok
0 T 25075 RS [60) R S 0 BB R g o FH AR R AT R 5T
DI v T R oG P 0 T R s D S M B R X
1 s 00 T 2500 0 A 55 b 48 i 40 DA ORHIE S 5 T R
(A5 ) A R LS O I R P R ) B AR B
1 BHEFE
1.1 —f%#H

WA B R 2014 — 2021 AR WA K 64 44T
SR R B SR AT LB A A OF AR 4 R 5 X
I g 4 IR R R 4 51 5 T A Fixd I 4
FEGHRET-A) . WELLHM A 12 Bl FE . F 9, &
3 B4Ry 3~68 %, -5 (38. 6213, 71 % s X FEAL 4
A 52 BT 36 B, 4 16 B4R 9~77 %
(43.61+£4.07) % . ABFFR LA BB ZE 51 2 ¥ 1% 38
it CHHLS : 2024-BF5F5 199-01) , BT 32383 Jn i A 2

2155
1.2 7k
1.2.1 #F%%

A B ETEARFT AT CT 8 MRI 255242246 4
DI ) B S 400 1 EL AR 7 8 B R IR DL S
JE B LU 2 R4 IR LA B F R A9 HIT .
1.2.2 FRF*®

Xt BEZH SR FAG G AR T R AT S B . S 8
BE YA E M B RN R B R  F
AU, HRYIE 280 EEEEE AR, H A
PSS I N ISP LN E RN Y (it <
TEAS 5 T i 28 1 AU, D0 A T AT B B R i
W B IR ir M 2 HAT SRR, AL RS
SR BBV 438 05 IR G /N O L A i ) o b 1A
U S B UL 1R 3% B0 B0 ) R A AR dhE e S P R
PR A W . SR IO TS IS VE DR R T , 6 %
ASYRE RGO, RG4S T REI AR S
SCREIRIT W I R AR R

WE% 20 FE AR S R 48 (3 [ 36 50 ) StealthSta-
tion S7 FARFMLR G 515 HEAT 1711 40 180 205 VR
B S O AR . ¥ B3 FRETAY CT 30 MRI 48
22k S A StealthStation S7T FARM AL EIE T
fEub v, 32 F S 00 3 40 e 5 0 R T Sl 2 7R il
PLTH Y HE SR TERI T R R L LR R B R
Peic th SR A R, AT S, A R
REE B S AR  58 BUR T S W bn i, IF A7 46 AF 1Y L 1
KFERITEEN. BERBMENML, ¥HEL2 SR T
ST AR . AR A AR X kR T R
. FH S A ARG A M AR 2415 B E B o
SR R 2 Y ) 5 0 . A R A R )
BSHH, N G AT AU B 52458 58 R AR Y
fiff 70 45 AR AT C M, ) T S AT B R i i s AR Y T
A LT N7 N AN RIS BN (5 1
RGN R BE b MR S R S A R A bR A e ]
A L SO TR A RS B 5 . AR TR 2 M CE 4
MASEHR . MEH BT EFAR TR, 3
FRGEAE A X Al AR R i 04 457 R ) i AT S5
B SR 5 DT SR XF I T S U S ) B A S B E A
JEXT R B W AT IR E AL, 28 R S A T AR
WoR B EORET AR L G B S W IR AL, W IR O B
Bk RN DD EER A L R R R T 1 5 1) R A
S, FERA T AR 2R Bt B L BOR ST A R
Vit 5 S W AH T B B S8 S W E A, BT R A
VR SR 0 B AR A B S TR B R S R
o X T B RIR Y W, TP 6 G 9 4 A
A E A U 5.
1.2.3 RE&EpPRZ

PIZH B S5 5 BT DA T a g T i 45 X0 R 36 9T



2156

WL Y] AL A5 O B Lk DR 8% B8 S W oA B T s 3R 40
H@Ea A RSE ., el & W50 s o m i g
SHIRWEFN .
1.3 WL IRAF

(1) — M5 8 RE R DR B Rk« A 465 R85 1 1) L 47 1%
WAL P R R m G A, (2 TR
O AFEAR T R F AR R FARY O KE AR
Sl A B A 45, (3 ARJF I KE £ AWK . A
S A BB SN W Rl T e e B s A N
7 PR K b 22 T RE B 400 T A 48 L = Pl 48 ] B K pil 48
S5 o I i A T R B 3R 2 2l ) e AL 4 RH IR RE ) L me
B 70 RS Bl A I ) e N R T 3 A
1.4 %itsam

N SPSS25. 0 #5144 X A iF 58 B4l i A7 48 1t
Broit SR o« 5 RoR, A AT ¢ K g 114K
GOk B B 8 A e R n AR AT X R, D
P<0.05 WERAGII¥E XL,
2 # S
2.1 ML — TR I R TR AR

PAZE 55 P 8 L s T 2 L 12 R AL LA 1
WEAZ I DAEE RS YA . WEHAEHE 7YY
BT % B2 96, 150 WY SR E R T B .
AR 2 WA A B B 22 5 (P <<0. 05) . 5 . 79

FTHREF 2024 5% 7T AFH 3 A 14

PEJT S W U A B0 W] W 25 5 (P >0, 05) , L3R 1,
1 T 4H — i LA I PR T R B B

ML Xif iR 41 ,
WiH X/t P
(n=12) (n=52)
PR (V0] 0.155  0.693
% 9(75. 00) 36(69. 23)
oL 3(25. 00) 16(30. 77
R @ Es, %) 38.6243.71  43.61+4.07  3.887 <<0.001
BWRHBAL 2 (%) ] 9.312  0.002
T JYs 0 T 7(58. 33) 48(92. 31)
i 5(41.67) 4(7.69)
YR (V)] 0.924  0.336
o 2(16. 67) 4(7.69)
4 10(83. 33) 48(92. 31)
SRR (V0] 0.476 0. 490
5 12(100. 00) 50(96. 15)
7 0 2(3.85)

2.2 WUAFRELEK

550 BRZH LA B A AR o i il i FNOR S 51 O
U /D, TR B ) A BE B () 48 6, T R U0 BE DR/
ERBHIFE L (P<0.05), Lk 2,

*2 MAFRBFERER (2 L5)

20 53] n AR H O i (mL) TR 8] (min) FARY A KB (em) AR5 51 i (mL) (ARG
X 20 52 82.94+10.07 107. 84+15.92 8.07+0.52 53.62+8.37 8.43+1.67
W5% 40 12 36.2944. 36 75.49410. 06 4.214+0.26 22,6445, 19 4.074+0.52
¢ 15. 636 6.713 24. 894 12. 245 8. 896
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

2.3 MAREFAER ALK

WAL A JG TG I KE & A s X IR R S5 & A 4 0
JERYY 5 1], 11 s 6T B 2R 12 B DI RE SR 5 L 5k
ZBE 3, M ThRe i 4 B, It K IE B KA E N
32.69%17/52), B B & T AR 4 (X° =5. 342, P =
0.021),
2.4 #BARE

BIL. 2,3 4, 0 M T 8 TR 1a] B A 5 A . B K
— HEARZ) 5 mm ZE T, A e ) S K R N
PR EE i 1132 PR AU B i /D i B L, AR T R IR
WCT SR« 220 L a0 5 M) BE Sh 2% 5120 21 o %% 1
S LE 1, RETSKEH =48 CT WoR . A0 L a5
MU BE S R AL 2 R UL S IR R Y K2 6
mm , 5 SR UL BH G S R R L ULIRL 2. i A RE
TR GG WEE AL S (] 3) AR v 58 3 e 5l B
SYRKY 6 mm WD, AP B imaEd, R8I

15 0 JC IR, I R L A 1 A A, I T E L 5K 1
SEPRIFAAE A H R BE R . AR T 1 R A2 A A
71 75 O B T < J ey, ILIA 4

i Sk AL
1 BILARBOEHERR CT #f



FTHRESF 202457 A% 53 5% 14 8

AL BT BR A 5 Co FRAL s D = ARG 7 K Ao
2 BILR=HCT

FIGE

A:IEE;B:{)E"IEO
B4 BIRBEEEGMEFR

3 it it

W AR oE B R T I By i N B TE B, O B
i PR i R AN BH I8 W 57 9% e 12 18 220000 10 e 60 1 3 3 R
AP 5] Bt A9 S ) R A AR AT fig 23 & AR DR L L T
RERSfT ., —H A i, RN bR S s,
OX AR A B O AR £ IR | 2R AR
AR5 o PR L SR AR R A R i L
B VAT AR R, 1 SR Sy B
%L MM S A B S T E A A A 2 T
REN L MR SRR RN R R A
Pl I o 22 1 0 RAFAE 2 R 45 7 R 1 XU i v

2157

JE 3G T AR I R 28 35 1 4% 8 T R AR AR 8 I8
JERIEE Z ., F UL, B S5 900 47 B Rk R R, T
AR AR S B AT R A DB TR 1 TR
HE,

HEGIG R E SR X 2R CT 4R CT
MRI % 52 4% 24 K £ %F 5 9 1t 47 W88 e >,
WL X R R IR WL R R B T . T
fErethse T4 AV E B 4y P 0 25 5 B IE L X B
G As AL, R, X 2k G A HOE T 0 48 B
SER R R R ECE MY . T 10 AR BEE A
LB AR & J& , SMRHT T 2 48 76 1 PR 1 19 07 R ok bk
J7. ANEES R G A R BUE AR IS L 5 TR LB
PEATHECHE L SR 5 38 F R 40080 52 AR 78 3 S AL N B Bl
FE ALY TR 25 8], A O 27 L H 27 55 45 Fh 2RI 5
DEAGHEAT BRI, S T R 28 0L s 28 21 2R IE H
SE Z ] Y B A = 4k 2 [ 7 B OC R DA 3K 21 52 B R
PSR E B, I H AN SR G A TR
RN RIIPE (8 N NI S E I e
R B RZGES CT H4 AR R 25 AT e . X
o S AT 7 B RS B L G o S SR A N . AR
SR Gt SN T 2 SR A L Bt TR 5] S A
KA AR B AW &, ol R N B B R 2 E
FEAMBE  H S B REIE SN BL IR AR AN B A S, FER
RS AR v ] R Ak 45 1 T 1T, S0 R A R G Im
HNBFE I R L FE BR T A RPoRE L OE A5 R L R ) Bk 4
AU A P T A A X N ) S L L AR
ST FR G R LA S 0 ARG o S A7 3 RE A = 4k T
PRAL Ty BE W45 AR R AR , T X T R 28 Bk A7 52 e 5
7 o 3 G X0 P28 I A 3 A S B IR TR R XU L 4 T
A

AW 5% B ] StealthStation S7 AR S i R &l
EIRHE CT Bd , IF Bl 45 = 0 PR 0 R B R A 2
AR, Al Ry TR R A M L R B L
R 0 R WG R FR T o] O R G R 2 IR, A AR R
SRUEAG 3k AT LAMAT AT 57 B 00 A7 Bl v L AT O R S
PRSI RS g T L AT L B AR R I
RAE KA R AR T X B (P<<0.05) , X FEREH
FANEF T T & Gt BE 5 X 5 4 3E A7 S i W A L o B 2
A7 o 3R FF I AE | o 20 S S R R A L AR o B A DR 2 4 b
B 5390 7 A R R S )y TS A AR R A B, TEAR
F T L W8S AL T AR sk ) 5 %o I 2 0 4 L o 2 T
J R ARGEAEARATE A B — B BRI,
FETEAR ol S i BT B R P B L A BT e
BEA OB, 4 TR T AR A T RS R
TFEHLTL T 59 BUH 19 R i e) B 2 e T 1% 5 5
PIHCH AR L 5 A 5 25 S — B0, (H S 43 161 R A
JE A CT A, xof a1 38 5 4 04 28 o0 5 46 A 2 82 T
CT, AN, ARWFFE P LA p i & AR S 51 3 2
B /D F X R, H U1 O X) R 24 B B 46 8 X TT RE



2158

e NG EET CT SR B AR IMRHR &
Uit A g v R B = SRR R R R A —EH
FLE S 2R A H b B R A7 s 22 o A AT O 9 BEHE D) 1T
[l 2 A 2 50 o [ 41 2L, 5 51 % i e
22 JH) [ o B B0 T A AR 8 U RE R B TR [ 0N 3k
o AR OL 8D ™ EIE RAE R E . TR Y
F5E . 35 1 B 3T B P S LB BT B PR L 7R
Ko E AL MR AT B T L R T R A 9 2405 81
H R 5D L FE—E R B T R s A
T8 ) T AR 5 AT R — B

L8 LPTIR AR R G5 S R BEAT 1 R AT
PR TR I BT S5y B AR LA 8 i PR 2SR T 4
SN TS 1B 3 5T o TP N S L O A N Sl o 1
LA G I R At B K A A BT Bl SR TS L Il R D
P EE

S % Uk

[1] PENG J Q,XU W F.,LIANG B, et al. Virtual
stereovision pose measurement of noncoopera-
tive space targets for a dual-arm space robot
[J]. IEEE Trans Instrum Meas, 2020, 69 (1)
76-88.

(2] FREE, EIAE, BRAR 55, S0 R g AE Sk i s
13 R S 0 B AR rp g g R LT L b B E A A
P AN B 5. 2019,25(3) £ 266-270.

[3] BELMONTE-CARO R,GARCIA-PERLA-GA-
RCIA A, MARTINEZ-DE-FUENTES R, et al.
Penetrating glass foreign body in the deep temporal
space[ ] . J Emerg Med,2019,57(2) ;:e61-63.

[4] MAJUMDAR S K,BARMAN D,CHADDA D,
et al. Intraoperative image-guided retrieval of
foreign body from infratemporal fossa:a rare
case report[ ] ]. ] Maxillofac Oral Surg,2020,19
(1):47-49.

[5] KLIMCZAK J,KELLEY A,GUTHRIE A, et
al. Transoral penetrating trauma to the skull
base[ J]. Ear Nose Throat J,2020,99(2).114-
116.

(6] BEZ= EME RiGAE,F GUE NP BCGHE R
19 F AR SR BT A I LT . A &1 2 4k, 2023, 54
(2):244-248.

(7] 245 5007 Biahde, S5 L EMME X REHET
eI AR T AR D B A3 B B R v A i [ .
AR R 2 2 4 (BE 22 D 2023, 52(5) : 687~

FTHREF 2024 5% 7T AFH 3 A 14

692.

[8] ZHANG C,WU J, YANG C,et al. New solu-
tions to improve the accuracy of the navigation-
guided foreign body removal in craniomaxillofa-
cial deep space[ J]. ] Craniofac Surg, 2020, 31
(6) :e577-580.

(9] & wptiflpe, B 3, 25 iH B LA B T R S 7E
1 00 TR 940 S5 40 B o AR v g 1 T LT . v AR
AMRR4 K, 2021,37(10):1129-1133

(107 PN EE, BE & 2 A BB, 45, 70° 0 45 I 455 78 T T
B B O R rp g R LT L WV
PREE2£,2024,26(1) :104-105, 108.

[11] NILESH K,KSHIRSAGAR A Y. Large impa-
cted foreign body in maxillofacial region:an oc-
cupational hazard[]J]. BMJ Case Rep,2021,28,
14(1) :e239400.

(12] Rdldée R o, =TT, 55, SR U1 IF AR 72 XU
TUEEPESBCE A S W O R 0l R 2 F LT . i
PRAMEE A4 R 52024, 32(3) : 244-247.

(131 FEHREs, i35, A Wpih 1 20 2 T AR AR AR 11 i
AR B S S i iy B A s i LT ] D s AR Y B
2,2021,12(2) :71-76.

[14] RUPERT J,HONEYCUTT J D,ODOM M R.
Foreign bodies in the skin:evaluation and man-
agement[ ] ]. Am Fam Physician, 2020, 101 (12) .
740-747.

(151 Z= NI, fo] . 100 i IR 4 5 9 52 18 2 K 4 50 A
[J]. BE2# 2538 ,2018,24(21) 1 4365-4368.

(161 K/FCI T Bk, 93 45 1 s 1 Sk 290350 5 9y s 2
By R A4 LT 1. Jm i T AR 7 A4 3k, 2022, 31(6)
520-524.

[17] BROUWER DE KONING S G,GELDOF F,VAN
VEEN R L P, et al. Electromagnetic surgical
navigation in patients undergoing mandibular
surgery[ J]. Sci Rep,2021,25,11(1) :4657.

(18] Wi AL 7T sk i Ak AR5 22, 55 BUF AL AP FHOR 2
NG RES S e il = LR i B N R D VA A
ERF R 2% ,2022,56(2) :160-164.

(19 XA, o0 SC, i RS , 55, THR ML AL H R 7EH
I A TR S S ) I TR b g R LT R
WF5¥,2017,12(33) :1291-1294.

(s B 1 :2023-12-13 &[0 H 111 :2024-03-28)
(€1 PR D)



