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[Category I Codes]
{(Nervous)
61781
- Stereotactic computer-assisted (navigational)

CPT code

procedure, cranial, intradural



& W&
* 61782
- Stereotactic computer-assisted (navigational) procedure, cranial, extradural
* 61783
- Stereotactic computer-assisted (navigational) procedure, spinal
Payment is limited to CPT codes 61781, 61782 and 61783 for any one or more
of the following indications:
*  Where there is clinical data to support its use.
* When used in conjunction with most intracerebral procedures, excluding routine
shunt procedures.
* When used for the following extracranial otorhinolarngological/head and neck
procedures:
o Revision endoscopic sinus surgery
o Frontal or sphenoid sinus surgery when there is documented loss of or
o= altered anatomic and marks, congenital deformities or severe trauma
United- o Significantly distorted sinus anatomy of developmental, postoperative or
Healthcare traumatic origin
® o Extensive sino-nasal polyposis of sufficient severity to create a need for

the precision localization and navigation assistance

o Pathology involving the frontal, posterior ethmoid or sphenoid sinuses

o Disease abutting the skull base, orbit, optic nerve or carotid artery

o Lateral skull base surgery where navigational planning and assistance is
required

o CSF rhinorrhea or conditions where there is a skull base defect

o Transsphenoidal surgery

o Benign and malignant sino-nasal neoplasms of sufficient size or high-risk
location

https://www.uhcprovider.com/content/dam/provider/docs/public/policies/medadv-guidelines/s/stereotactic-¢
omputer-assisted-volumetric-navigational-procedures.pdf
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(non-Randomized Controlled Trial, non-RCT) 9Holqitt. A+HE ¥ H/H27
9 7hack Tt ool 2o] AN,

%t 29l AMAHET

RCT 2#9 HEH 92 &9 wiyeA B4, W8eA 26, oz, A+
A, AAF7iA w7hE AR, BT AdxE, A"94d ZAdEy 39 Jd9e=
Yol 298, A9Y, 299 A 5308 BRI,

29 2% FEAYY IAX/E AR 3 BRY v dAFYE #iEod, wiAe
A4 9 e, 4 5o g2 FAHQ 490 ANEA gof NERe 9y
ol WA gn mElgT weld AuEde WEd 994 WAAnE 79
oo HHEAQ A2 =4 ¥ ZoE woHn

@
2
ﬂ[
fn
ok
bl
hi
1t
[ o
e pzey vaweyse) NG .
o sl 2niasE) | \ 223z ® 5
SR ST BT SIS (8 T e iz | | i g g 30 u
seppzizaezd s T
PEEERTRITRTEEL | F oW § BB
NErHiEe 2 | \ b= om oM U oA
Ta—— prim e w07 | @77 @ @) 2

|.L0ersk0fh|as [ Unclear risk of bias Bl Hioh risk ot bias | pererz0te | @ |7 |7 | @ @) 7
O 2 H = «gMgrr Jef=zDh ¥ g5 22KF) (RCT by RoB)

L. HSAS QAHeT

non-RCT ROBANS HEH H7IEFE o|dsto] fA+ Hu/tsd, da+ A
3 mEs, =234, WM 24, AW 2ed 2wz, 444 29
23, 9297d A 59 9o fetel 199, AN, 23S 4 5o 3
VY2 Syt BrhAel @ #£d2 ¥ 9wo|glen, FFE UE Edol 7H,
29 st Mg D 9go] 7 1Mol FATH vEEY B4 A4 §
WA GAY, EE 4402 SA MEEPdE g4d S4L TARE A%
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Ricotta(2018)= A9HEE =
N FoZ Yol AEA

ojm

AN
TE

RoH,

A FAEAZAYA zHEsHoR 4ol Hoi3l

3% Hee Hasto

Z 9% 1%7h

12770, 7574, 8571

s AAH A= SR

)

orA

CARAozE BN FA12¢9 AL ¥

(o]

-
ST FA2%, HIEo] 47 6%, 0%, 4%= THOIEom,

1,29 25 13%°.2 HIF 25%ETh
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Taristano(2017)= A°%o2 Hold °MEF AR FYEAEEL FPsH: 20
e WHlR HuEAeldE A&t FAL10Y)F HESA @2
o Az Hastyt. SR Wz 27 12749 8549 mag s
3, ALY ¥4 GRE BAT A FH2Y M F

16%7h FHoz uet FHZOA FHT EAL oRolReEs FUstAd
(p=.0047). ARAozE mAx Z uwdd A9 I 9T Aok glolow,
AR oY A FAZl 13%, HEFo]l 25%2 et dEAclde Ad
9 Fe4FE] B u3k9let 27 A
osof et AAgel 2dastgloy, ®lade A whdel 21%7 dRet
Moz AoEA ket
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i
b
B
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of

=

=t
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ofN
=
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=,
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e
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=
=
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o
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o
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Aolde A HEHALEAL), UHA 782 CADE AHI(Mwld), 1082

s
T
o] HWYZ LS 100%% ACE HIEch.

Zhang(2016)> 3HAFTF A HSYEAL 3082 AE T, L A
s@FFEAe 23 9 FHERAE

190 deiAe fuS AASY JAR2 nEEH0=
Guo(2015)9 AFoME= EFotA FHZTYE A 497
AL SAL11T), HFEE HEIZG1Y)E Urol F¥EAEs s
& 3, 193 & %
FZ BHIsd. oe

o
=
A
T

i 29439 At w2t FAY 99 FES LAl
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ofd HH[Aold H& ojfo wE UAFR'Y BHNANY F&AHTEY AEEA
A g, ¢ 5 SAEAA 536.6ml, HlZF 503.87mlE +7F
T o7t fleem(p=.814), & T FARAVLEAY FHT THEL F
AT 27.2% (3/1174), vlZFo] 41.9% (13/3174)2 FAENA tha 3
Fou FAHCE AY fFAR FEO|UHp=.485). FAH THYICE

= A
ToA A =&, otHupE], HspFEAge]l 4 170] HIHUL, wadoMe
ANgda 14, ¥3p71$ 14, <Hrte 34, Fold 17, 4AEdY 14, HE 13,

AFAR 14, Heby B9 24 14, g% 17, 4uaduad 14 5 4%
B IES MIINA § Ho WAT A0 eyt

Zhang(2015)2 ArebEeF a4 279 YH[AoldE AL FAL 8HI Y
Aol HEolA] ¥ HuF 19902 FEolo] FFEAE 9 FYHIYES
ol &3 AAAAEE Aot F + EFoM F 6YEY FHBJEIT F
HHYEES 100%°] 3Tt
E 17. =83 E-EM Y oM E HI} (non-RCT 3H)

o4 = T e s H|ul ot pat
ESTTERREE Vo
PRI VR vl
(857H)
Ricotta | ZHot o k) | G
L 9% 1% 16% NR
1) o
(2018) HIE F01(49%) 4% 0% 7% NR
=(15%) 6% 0% 4% NR
AI(36%) 13% 13% 25% NR
Cantazaro MM A 2t o _
"1 BR 0
Cot7) | B A2 f-14em 0.88cm NR
S Z(1277H) H| = (857H)
Taristano | EHed 2+ _ﬁxﬂ 9% 16% 0047
A o E(65%) 2% 7% 12
2017) & =(122%) 6% 4% 3
AlE(00%) 13% 25% 0033
¥ I D= 22 JlH Ad9] 22 vpAaEel =2 HolEd J1=A oS

NR, Not Reported
E 18. T=MIE-TTMEE (non-RCT 3H)

o1 fu B e H|DZ H|T

(CAD+navi) 12 (CAD7Y  (erual) 10
Yu(2016) 670 S 1=y
100% 100% 100%
96.3% (14/15) %.7% (29/30) So|EpEEs
e

Zhang(2016) 671 L ofxi 2 [ -

Zhang2015) | 67Hg 100% (8/9) 100% (19/19) EEIES
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X 19. T=M3E-EE 0§ F(hon-RCT 1H)
ol 2 Az HlZZ pak
A 27.2% (3/11) 41.9% (13/31)

Algzh2(1), s 15E(1),
ot njH|(3), FolH(1)

Guo e £5(1) . * 3
SHZA), HEA), A7 K1),
(2015) AbA| okzi (1), (1), A ”;()1) K1) .
seraEsn ElEbs B £

Zheng(2018)2 3d}ot9) ¥4 FF WA 14¥e HHoR HAFH 7% FACHS
A8, CAD/CAM, ZZEEQ A ¥ &% ] %

9 g
199 49 9945 To|4L oAHoR #305}9&1‘%

LQOIOE 3hoHE FASF 8R4 0e daez uHAeld s Z¥uAE 9
SHBYRS o8 SAALS SAAL. RE FAE BAl +¥sH
FBHG0H, o 12719 FABY AAEL NWAELS 100%0190t}.

Chien(2012)¢ 599 SPEF(EHE Aexs) B4 108 el FFEAES
B SoPEAE 9 WBolNe B 4442 49tk BE taAe] 449
WA B oee 2A%doE 4 AOR uwgy, 23 F B o4
FPHY AdE Ha 2em(A9 2-29emel9th. AU FA NBAEE

< 100%°] 4 tt.

Heiland(2004)= A9 F4FL1A), A5G AdEstt1d)d d4F
Fe EFUT 1089 FAAHE FFEAE AR FYY HA, dE 5 Y
st= d dEAolde &SIt FY, 59 ALY A FE T vHACHL
PAAS A o7 AEHE 24 AYSHA AEsty, /7t fle Ad Ee FET
AR E Hd & ALF Ute AHEHE EISH 9H 2FE AYSHA A9
St d E2o] Hol of §le AAAA Es FEUT HAUE &ty Vs
Sl

Sharamm(2000)2 A 374Z 2 F 1489 FAHLUHERE T IA/E
Hges 234 ¥ dAe 2 Ades FP60L, & A A, & 5 U
[o] A 3 #YR ojojRe AFH EX AEE Y59t & AYS 59 &
ZoRgh AL FEEA A AgetA AojEHYeS Bistglt
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® 20, T=H3E-ENA oMo Hot o mEMEg (ST 5H)
CHAKKE
= R flu Axd "It LI Eg H|2
T
92.9%(13/14) HEAES
W -
Zheng(2018) 14 37 ., o[At Zo|Al -
Li(2016) 9 12701 & - 100% FeEld| S e
=0 25 24
| ’
Chien(2012) 10 J|7+ 20Xt S 2| 100%
- |4 2cm
SE25t oozl
Heiland(2004) 10 NR _ NR
o
SE¢5t oMofE
Sharamm(2000) 14 NR N NR
2t
NR, Not Reportedl
2) —’F%’ﬁi}‘é

FEAGAHL £ 11HY A+ (non-RCT 5¥W, TdF AT 6H)NA ©F1 3lo
o, fREEO AFA oAH AREH LI} & Ao

94
AW S vEstel FeAgc. A% BN duAold H§ 29

=97}
£ AAstT
Ricotta(2018)= FRIHE AFAGZTF FA 28 37| 28 Urol A4
@FTEAe), TEAdeES SPoit FEIAYEE HET FALCE:
Aol o= A& FAILH 3349 SHAL 2 yHAHE A HET
FA2ToR FEGFYUL, HEITE YA AT g F&E AFSUH. o F F
A2 AoA & A AYY 837 & T A4 87 A9 FL Aole
1.05+1.13mm¢l A& Histglct.

Taristano(2017)= Aret9 dAEY A 2082 YH|Ao]dE Lo
1084 27} #o2 yiol FTFYAAEE Yo Lﬂ“]ﬂ]"]’ﬂ% Heots AL,
AR F&g YT AAA 24E 9IS IS & A AYF HAs S

4

K]
K

o,

& 4 AGY BIRE BANAT, o A% AYH TE BARAY O} S
sleo] Aol Mol Aoz et

YuQOIOE ot RHEY BA 2082 dgoR SoHIAL(EYEAL E
W P 4TIV )8 AARALL AL, o F 1292 AFH A

AX L8 (computer-aided design, CAD)¥ HHACIAE A AHFIALEAL)
UHz 782 CADY HE(MT1E), 1092 Bx7Y glo] &% AP a2w)
it TS 3AY HEE AT oFFY NS AFe, Aden
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SEYHATIYL OiEt OEY o REY B (U2 ¥ UY ARAX Y 22EH H)

A gad A4 HRTFY YA Aoy AR AYstglod, FAEZ €Ll
Hsto] BAFCE |3t #£9 A4S Hiokgict
Zhang(2016)2 ot A 45BEAE 0¥ A9 ¥4, HEZL
26, 94 49)2 dHeE otdA&EYddEAe =) 4 HIRAET
S o83 SdAAES FHoIAT. WHACAE HEI 15YEADT HEot
A F2 308HTE)] ot ARG stte A g2
AN F, A79 A9 ol Fristaltt. FFAXSt AL stef o A
79 Zolg A4tste] £&ATAHE B A3, Hx 4E HMYe F o2l
ARt Eoliou, Aol HIJ‘HEEP g JFsd #F gAY st T
At 1gx %‘-HM Fole #& A M 4898 oMAY £
A 52 27 0.70+£0.16mm%
2 1.45+0.50mm, oEFA ¥H9 Aol
7 1.92£0.34mmo|qlt}. o] Aol FHIARY7IHE o8& HAY WFAHY
Zgust Axol Aoz 7]&st g

ot

B
Q
I+
o
o
3
=

8

o,
2,
=
A=

=

Zhang(015)S A5 B4 2732 daoR dHAeld
AHHFT 23, GHEY 6D A4S vz 199EH
W0 Ukol F¥EAL © 9eHTNBL o

t& % 649 ARAM & 1
ol § 22 HEsHg,
BT7h o 2 02 dugn 55 A4 & A M ﬂlilﬂr @_zﬂ
% A9 A8 QUE 44 A4S SREF WA 44" MBdRe 5
AR ALIA Smm v QAE Bl £8F B

# 21. =324 (non-RCT 5H)

ol 7 £ U H| P P&t
Ricotta HEz =3l (AL navi) - _
(2018) ZX X10](mm) 1.05+1.13
Taristano
A&z =3 Xol(mm) | 91%7} 5mm ofgt - -
(2017)
N Bl | "lme= | .001 "
(navi) (manual) | (CAD) 590 ?
Yu = AXIHSKmm) 9.3+26 17.4%31 10.3£3.9 o ?
)
(2016) Stotzixl <001
. 7.3+25 12.8+38 | 12538 0032
1A H 2K mm) 816 3
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oA T2 =Xl H| @z pZt
<001 "
Zhe H3K°) 2614 87+43 | 3.1+20 7072
001°?
EIES
o 20+06 25406 0%
& ZHmm)
stefolaf A
o 37+10 5.1+0.9 <01
2 x| ZHmm)
Zhang ™ H=M 070+0.16
(2016) T HE=M 147037
A& n $8o| EHA|E B B
XFO|(mm) 1.45+0.50
S5
Saxj0[1.92+0.34
vlE el 280+1.22 6.13+3.12 013
X0 () 80+1. 1343, .
5mmE 9=
Zheng I, 25% (2/8) 736% (14/19) 019
H|Z $oOictol
015) 125% (18 52.6% (10/19 o1
AN
|} £=5H o
A=z el HeloflA] 5mmo|gt - -
Aol (mm)

1) M vs W12, 2) ST vs H|W2, 3) U W7t

Zheng(2018)2 st FA TF FA 14¥L WAHCE AFH 789 SACHIAL
CAD/CAM, ZEEEHY AR 4 f& F HHAH)S ol&sta TFdAe 4 muA
A&Z sPct. o|5HAY A AA F&23 Aolg FHIYUS 1, AT Aol
£ 1.8£1.0mm, %+ 2.221.1mm, ot 2.6+ 1.6mm9 zto]7} A= .

Li2016)= ott® FATY A 99 HACE HHANH /& 6} SEEA
& 4 foHEYEE o8 A dES #636}0” yuo &
A gl Ao FAHE AT L&A= 3.44£1.3mmel AR Ezs}%ﬁ}.

han(ZOl )9 AtolAe sttEAE 9 Hl%ﬂlﬁ&% olgat A
A 20e dALE HHAClA fk= st FAE AFsiAth A= AFEAL
J —é 5%, FHEY 109, A4EYT 59l EFHAL. ¢ A AR $£&
JAL HIFFES W A A9 YALEE Imm 71ECE 79.148.6%, 2mm7]EL
87.14£6.7%, 3mm 7]&2 R 91.9+5.4%% HI1Ht},

L
to
oo
mba
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st

Sharamm(2000)2 ¥ 1499 FASAJMHER 2F SRS 33 ZHE dA
o7 YH[AolHdE o]&ste LAF FTF HAAe 4 FIYEHEE o] Ade
< FPotAt. o] F Y FTEEA T Aol AT 39| dist 549 #HEFYA
EHEE o]E% Adgol FPHYCoH, o= AH AT A Z FLHAUFL
EEELG
22 T3 AT 6H)

o 7= HalH T H|3
M= 1.8£10
Zheng(2018) HZE 3 £=slo| x}tol(mm) = 2.2+1.1 -
stetzt 26+16
Li(2016) H =3 F=so x}o|(mm) Z| M e A} 34413 -
1mm 79.1£86
Shan(2016) H &z} 3o UAx|H E(%) 2mm 871467
3mm 919454
Wu(2016) shekzt 2| X8 S mm) 1.92+0.97 -
Yu(2013) MAE2el 22 z[cfxto|(mm) 1.87+0.45 -
A AHEE fAxlo MAFLATF =
Sharamm(2000) _ N - -
Ax5IHES 21

3) FF ALE

Z 6H9 d+F(non-RCT 4H, &
Aol mE Apre] w9 o A
Taristano(2017)+= A< dAAFY A 209 dotq FFEAEE P31,
yHAoldE AL
%

H
oY H
6~29719)e FA|AVIZ XY AEARE st 1 AR FALY
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p=NR

30% (3/10)

10% (1/10)
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SEHHATIYO 3t MY Y 54 HIt (UE Y AN ARZE HH +5(ZH M)
oA flu SN H| H| 1D
Zhang(2016) 6712 0% (0/15) 0% (0/30) p=NR
=x2 107 63.6% (7/11) 41.9% (13/31)
Guo(2015) 2P Z kx| M EAHH p=NR
H|m= 13702
0% 33.3% (8/2474)
Zhang(2016) ehel 0% (08) 105% (219 | Blm2(1%) Al
NR, Not Reported
E 24 B Xg (ST 2H)
oA CHAK= flu A gk-= H|11
Yu(2013) 5 NR 0%
Chien(2012) 10 671 10% Alat
NR, Not Reported
4) &2 8N
Ricotta(2018)= A<t #9 59 IdAFY A 28%o AAEA s, TFEAE,
HafAes FIPotdc. g Fed yHAolHdE HEIN F&EGAIL), 3AY
ERALL A v AAS A& F&EFA2E), YHAlAY *}%%’iol F&
< AYE L) HES HEsdT. & A AY 9 yEAeolAd fE FH AT
SAA FA1ZANA 258, FA2F0NA 5580] BHluFo] HF F7tE2 AQFH+= A
oz Yepgod, FA2#9 ALE FY HyEd 59 fgAE ®#HI HAoA
SAI vlof o 71 A7to] 93" AoRE EASHYT. YH[AH HE A T
9 3D MR 7 & A 520 AQFHE A7 H 158090t
Cantazaro(2017)9] AFolAE Ao, of<t, #Z 5ol ZIH FA3E 3% I
£ 169 dAo2 YHAlHE HEd FIFYEA&GFALE, 8%), TYEAe o
(ML, 8%)9 AALQAE HESYH. F #F AAAEE FAEE HlY
T ZZF 39N 4 IANZEOR FARE £FolQll, FAEY AE 5F 48FHE
Yt A7HE 428 2~108)01
Yu(2016)= ot FAHFY QW\P 209S Aoz FddAAe 9 S EA&(E
YA e EF), dolof FHHIEFYHS 015“* st AeS s A=
AFe AAANL"(computer-aided design, CAD)T HH|AClAE T4 A& F
A(129), CADY &3 HHX1F(7E), AFEH EX7|H ¢lo] &5 AT 1
W27(10%) ¥ 3 Lo URddoH, HF eAte FALI HI1ET &l
£ Aty FAHCE Fogt A7} gle & AR YET
Guo(2015)= S&%Fotete] FAHEF A 4990 dotod FTFAAES FHoHY




Il E7H2n

ofx
=
=
iy
=,
2=
=,
£

E 25 =22 AZHnon-RCT 4®, Zaid+ 1H)

(A2t
G T= A2 MALSA|ZE
(53
! S T 5
Ricotta 15
BN i =
(2018)
H|uP -
Cantazaro | M= 428 39A|ZH
(2017) limi 41A|2F
E 365 g "
Yu 2
| 402+ .183
(2016) 3
H|uRT 38 636
Guo E2N 28364
393
(2015) limbve 25210
Li(2016) 458

1) SN vs a2, 2) BT vs 8|27, 3) H|w T2k

5) TAREE B 49 4
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DUES o§F WEY FUS A8 AAAIALS 29T ASCILIZE, 28
W% gAY AgAF] WE HAAAALS 2UG AL, 349)0
2 FEdgL. 3429 44 4 AY% 44 d4REA 3=g vEw 23 2
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of wsted dH[AClA
Y AR YA=E 5L A0E 7&cqt

Gui2014)= ZFstddd ZA4ga 6¥< A= YH/Ad o #ALYs
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2.1.1. Ovid MEDLINE(Ovid MEDLINE(R) In-Process & Other Non-Indexed

Citations 1946 to October 03, 2018) (ZHAM: 2019.1.31.)

— e

ol BN

©O© 00| N4 O

N
o

12
13
14

16
17
18

il

Z40f
maxill*.mp.
zygoma*.mp.
mandib*.mp.
or/1-3
exp Surgery, Computer-Assisted/

navigat$5.mp.

image guid$4 surg$s.mp.

image assist* surg$5.mp.

comput$2 guid$4 surg$5.mp.

comput$2 assist* surg$s.mp.

comput$2 aided surg$s.mp.

3D.mp. or exp Imaging, Three-Dimensional/
exp COMPUTER SIMULATION/

virtual surg*.mp.

((magnetic resonance or MR or MRI) adj5 (guid* or navigat* or
assis* or aided)).mp.

or/5-15
4 and 16
limit 17 to yr="2000-current’

110,992
193,017
20,191
33,395
(F385

8

83
1,310
318
175989
215,260
730

38,474

452,960
8,471
7,998
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2.1.2. Ovid-Embase(1996 to 2019 Week 04) (Z4g: 2019.1.31.)

72 oM 2M0] Auza
1 maxill*.mp. 86,612
5 2 zygoma*.mp. 6,616
3 mandib*.mp. 75,062
4 or/1-3 138,921
5 exp computer assisted surgery/ 11,284
6 navigat$5.mp. 44,506
7 image guid$4 surg$5.mp. 2,218
8 image assist* surg$s.mp. 9
9 comput$2 guid$4 surg$5.mp. 93
10 comput$2 assist* surg$s.mp. 9,589
1 comput$2 aided surg$s.mp. 504
12 3D.mp. or exp three dimensional imaging/ 227,857
13 exp COMPUTER SIMULATION/ 102,177
14 virtual surg*.mp. 1,002
5 ((magheiic res_onance or MR or MRI) adj5 (guid* or navigat* 13,008

or assis* or aided)).mp.
16 or/5-15 380,068
P&l 4 and 16 9,151
AT HS limit 23 to yr="2000-current’ 8,875
2.1.3. Cochrane Library (ZM2: 2019. 01. 31.)

72 ad 2M0] Az
1 maxill*:ti,ab,kw 4,960
P 2 zygoma*:ti,ab,kw 171
8 mandib*:ti,ab,kw 4,978
4 #1 or #2 or #3 8,546
5 MeSH descriptor: [Surgery, Computer-Assisted] i

explode all trees

6 navigat*:ti,ab,kw 2,168
7 image (guid* or assist*):ti,ab,kw 5,738
8 comput* (guid* or assist* or aided):ti,ab,kw 20,786
9 MeSH descriptor: [Imaging, Three-Dimensional] 1,170
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MeSH descriptor: [Computer Simulation] explode all
trees

virtual surg*:ti,ab,kw

(magnetic resonance or MR or MRI):ti,ab,kw
(guid* or navigat* or assis* or aided):ti,ab,kw
#12 and #13

#5 OR #6 OR #7 OR #8 OR #9 or #10 OR #11 or
#14

#4 and #15

#16 with Cochrane Library publication date from Jan 2000
to Jan 2019

1,548

730
26,919
87,614

4,305

27,202
554

539
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2.2.1. KoreaMed (ZMX}: 2019. 03.04.)
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KoreaMed
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KMbas
# Searches RISS KISS NDSL
e

10 o= AND 3Y AND & 0 0 0 0

11 4= AND 3% AND ZHFH 0 0 1 0

12 4= AND 3L AND 7H4a& 0 0 0 0

13 = AND 3% AND 34 0 0 0 0

14 &= AND Y AND LiH[A0]M 0 0 0 0

15 & AND ¥ AND H[H[A0]M 0 0 0 0

16 2= AND 3% AND &Y 0 0 0 0

17 = AND 3% AND Z#H 0 0 1 0

18 = AND Y AND 7H4=+5 0 0 0 0

19 ol% AND 3% AND 34 0 6 8 7

20 ot AND % AND LiH[A 0|4 0 0 0 0

21 5t AND Y AND U4[H|# 0|4 0 0 0 0

22 ol AND 3% AND &g 0 0 0 0

23 ofet AND 3% AND ZATFH 0 0 1 0

24 5t%f AND 3% AND 7td4& 0 0 0 0
maxilla AND cancer AND

25 o 0 0 0 0
navigation

26 maxilla AND cancer AND image 0 1 1 4

27 maxilla AND cancer AND computer 0 0 2 0
zygoma AND cancer AND

28 o 0 0 0 0
navigation

29 zygoma AND cancer AND image 0 0 0 0

30 zygoma AND cancer AND computer 0 0 0 0
mandible AND cancer AND

31 L 0 0 0 0
navigation

32 mandible AND cancer AND image 0 3 2 6
mandible AND cancer AND

33 0 4 1 1
computer

34 maxilla AND tumor AND navigation 0 0 0 0

35 maxilla AND tumor AND image 0 7 10 0

36 maxilla AND tumor AND computer 0 4 1 9

37 zygoma AND tumor AND navigation 0 0 0 0

38 zygoma AND tumor AND image 0 0 1 1

39 zygoma AND tumor AND computer 0 0 0 0
mandible AND tumor AND

40 o 0 0 0 0
navigation

41 mandible AND tumor AND image 0 7 13 16
mandible AND tumor AND

42 0 9 2 5
computer

43 4% AND =4F AND 3¢ 0 1 0 1

44 Ao AND &F AND LiH[A 0|4 0 0 0 0
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# Searches RISS KISS NDSL
e
45 Aot AND E4F AND UY/H|A 0|4 0 0 0 0
46 g% AND =4F AND ¥ 0 0 0 0
47 % AND &% AND ZARH 0 0 0 0
48 49 AND =% AND 7Hdss 0 0 0 0
49 4= AND =28 AND g4 0 0 1 0
50 &= AND =% AND LiH|A0|H 0 0 0 0
51 &= AND =% AND UH|A0|H 0 0 0 0
52 4= AND =8 AND & 0 0 0 0
58 o= AND =€ AND #ARH 0 0 0 0
54 4= AND =28 AND 7Hd2s 0 0 0 0
55 = AND =G AND 34 0 0 0 0
56 &S AND =48 AND LjH|A0|M 0 0 0 0
57 &= AND =% AND UH|A0|H 0 0 0 0
58 = AND =G AND & 0 0 0 0
59 = AND =% AND ZFH 0 0 0 0
60 &= AND =28 AND 7td+& 0 0 0 0
61 oty AND =9 AND 34 0 1 0 1
62 ot% AND =% AND LjH|A0|H 0 0 0 0
63 ot% AND ==& AND UH|A0]H 0 0 0 0
64 oty AND =9 AND 0 0 0 0
65 otof AND =€ AND ZFH 0 0 0 0
66 ot% AND =% AND 7td+s 0 0 0 0
maxilla AND osteomyelitis AND
67 o 0 0 0 0
navigation
maxilla AND osteomyelitis AND
68 , 0 3 2 1
image
maxilla AND osteomyelitis AND
69 0 0 0 0
computer
AND ost litis AND
70 zyg9m§ osteomyelitis 0 3 3 o
navigation
71 ?ygoma AND osteomyelitis AND 0 o o 0
image
79 zygoma AND osteomyelitis AND 0 0 0 0
computer
mandible AND osteomyelitis AND
73 L 0 0 3 0
navigation
mandible AND osteomyelitis AND
74 , 0 4 0 4
image
mandible AND osteomyelitis AND
75 0 0 0 0

computer
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Searches
AfoF AND Z2JAF AND Y4
Ao AND SZAt AND LiH|A0]&
4% AND =1JAF AND UH|AH 0[N
Aot AND 2AF AND &t
&% AND S1A AND ZHEH
4o AND Z3A AND 7t
&4= AND S2AH AND E4
&= AND SIAF AND LiH[A 0|4
= AND ZS1AF AND HH|A 0|
oS AND SIZAF AND
&= AND ZdlAF AND #RE
4= AND S3AF AND 7Hda&
&5 AND Sd/AF AND B4
d= AND ZZ/At AND LHH|AOM
&S AND =2A AND UH|A0|H
&= AND S4AF AND &t
= AND =4AF AND ARH
= AND ZUAF AND 7t
ofet AND ZIA AND EA
5t AND ZIJAF AND LiH|A0|A
otet AND Z2|At AND UH|A 04
ofet AND ZIAF AND &t
otet AND SZAF AND ZHRE
ot AND ZdAF AND 7Hede&
maxilla AND necrosis AND

navigation
maxilla AND necrosis AND image
maxilla AND necrosis AND
computer
zygoma AND necrosis AND
navigation
zygoma AND necrosis AND image
zygoma AND necrosis AND
computer
mandible AND necrosis AND
navigation
mandible AND necrosis AND image
mandible AND necrosis AND
computer

S=HA 2 A4
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Vi, 25

w

Ricotta
(2018)

Catanzaro
(2017)

Taristano
(2017)

Yu
(2016)

Zhang
(2016)

Guo
(2015)

Zhang
(2015)

Zheng
(2018)

Li
(2016)

M=

Navigation—guided resection of maxillary
tumors: Can a new volumetric virtual planning
method improve outcomes in terms of control
of resection margins?

Intraoperative navigation in complex head and
neck resections: indications and limits.

Navigation—guided resection of maxillary
tumours: The accuracy of computer-assisted
surgery in terms of control of resection
margins - A feasibility study.
Three-Dimensional Accuracy of Virtual
Planning and Surgical Navigation for
Mandibular Reconstruction With Free Fibula
Flap.

Improving the accuracy of mandibular
reconstruction with vascularized iliac crest
flap: Role of computer-assisted techniques.

Application of a computer-aided navigation
technique in surgery for recurrent malignant
infratemporal fossa tumors.

Reconstruction of maxillary defects with free
fibula flap assisted by computer techniques.

Translating Computer-Aided Design and
Surgical Planning Into Successful Mandibular
Reconstruction Using a Vascularized

lliac-Crest Flap.
Application of Intraoperative Navigation for the

Reconstruction of Mandibular Defects With
Microvascular Fibular Flaps=-Preliminary
Clinical Experiences.

MXE

J Craniomaxillofac
Surg. 2018
Dec;46(12):2240-22
47,

Int J Comput Assist
Radiol Surg. 2017
May;12(5):881-887.

J Craniomaxillofac
Surg. 2017
Dec;45(12):2109-21
14,

J Oral Maxillofac

Surg. 2016
Jul;74(7):1503.e1-15
03.e10.

J Craniomaxillofac

Surg. 2016
Nov;44(11):1819-18
27.

Craniofac Surg. 2015
Mar;26(2):e126-32.

J Craniomaxillofac
Surg. 2015
Jun;43(5):630-6.

J Oral Maxillofac
Surg. 2018
Apr;76(4):886-893.

J Craniofac Surg.

2016
May;27(3):751-5.
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17
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M=

Surgical navigation—assisted mandibular
reconstruction with fibula flaps.

Computer-assisted navigation: its role in
intraoperatively accurate mandibular
reconstruction.

Computer-Aided Rehabilitation of Maxillary

Oncological Defects Using Zygomatic Implants:

A Defect-Based Classification.

Navigation-guided en bloc resection and
defect reconstruction of craniomaxillary bony

tumours.
A pilot study of segmental mandibulectomy

with surgical navigation using fluorine-18
fluorodeoxyglucose positron—-emission
tomography/computed tomography.

Indications and limitations of intraoperative
navigation in maxillofacial surgery.

Indications for computer-assisted treatment of
cranio-maxillofacial tumors.

Electromagnetic navigated condylar positioning
after high oblique sagittal split osteotomy of
the mandible: a guided method to attain
pristine temporomandibular joint conditions.

Can electromagnetic-navigated maxillary
positioning replace occlusional splints in
orthognathic surgery? A clinical pilot study.

Does intraoperative navigation improve the
accuracy of mandibular angle osteotomy:
Comparison between augmented reality
navigation, individualised templates and
free-hand techniques.

MXIZE

Int J Oral Maxillofac
Surg. 2016
Apr;45(4):448-53.
Oral Surg Oral Med
Oral Pathol Oral
Radiol. 2016
Aug;122(2):134-42.
J Oral Maxillofac
Surg. 2015
Dec;73(12):2446.e1-
2446.e11.

Int J Oral Maxillofac
Surg. 2013
Nov;42(11):1409-13.

Laryngoscope. 2012
Oct;122(10):2205-9.

J Oral Maxillofac
Surg. 2004
Sep;62(9):1059-63.
Comput Aided Surg.
2000;5(5):343-52.

Oral Surg Oral Med
Oral Pathol Oral
Radiol. 2018
May;125(5):407-414.e
1.

J Craniomaxillofac
Surg. 2017
Oct;45(10):1593-1599.

J Plast Reconstr
Aesthet Surg. 2018
Aug;71(8):1188-1195.
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21

22

23

24

25

26

27

28

29

30

31

Wang
(2018)

Badiali
(2017)

Hung
(2016)

Yu
(2016)

Chang
(2015)
Lin
(2015)

Wang
(2015)

Gui
(2014)

Li
(2014)

Sun
(2014)

Shim

M=

Treatment of skeletal open bite using a
navigation system: CAD/CAM osteotomy and
drilling guides combined with pre-bent
titanium plates.

Application of Real-Time Surgical Navigation
for Zygomatic Implant Insertion in Patients

With Severely Atrophic Maxilla.
Simulation—-guided navigation for vector control

in pediatric mandibular distraction

osteogenesis.
Accuracy of a real-time surgical navigation

system for the placement of quad zygomatic
implants in the severe atrophic maxilla: A

pilot clinical study.
Computer-assisted surgical planning and

intraoperative navigation in the treatment of

condylar osteochondroma.
Intraoperative navigation for single-splint

two-jaw orthognathic surgery: From model to

actual surgery.
Three—-dimensional computer-assisted

orthognathic surgery: experience of 37
patients.

Surgical management of maxillofacial fibrous
dysplasia under navigational guidance.

Navigation—-guided lateral gap arthroplasty as
the treatment of temporomandibular joint

ankylosis.
A new method of surgical navigation for

orthognathic surgery: optical tracking guided
free-hand repositioning of the
maxillomandibular complex.

The accuracy of image—guided navigation for
maxillary positioning in bimaxillary surgery.

Real-time navigation-assisted orthognathic

MXIZE

Int J Oral Maxillofac
Surg. 2019
Apr;48(4):502-510.

J Oral Maxillofac
Surg. 2018
Jan;76(1):80-87.
J Craniomaxillofac
Surg. 2017
Jun;45(6):969-980.

Clin Implant Dent
Relat Res. 2017
Jun;19(3):458-465.

Int J Oral Maxillofac
Surg. 2015
Jan;44(1):113-8.
Craniomaxillofac
Surg. 2015
Sep;43(7):1119-26.
Ann Plast Surg. 2015
May;74 Suppl

2:5118-26.
Br J Oral Maxillofac
Surg. 2015
Apr;53(4):336-41.
J Oral Maxillofac
Surg. 2014
Jan;72(1):128-38.

J Craniofac Surg.
2014
Mar;25(2):406-11.

J Craniofac Surg.
2014
May;25(3):1095-9.
J Craniofac Surg.
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33

34

35

36

Y

39

40

4

N

18}
(BHAL)

(2013)

Kaduk
(2012)

Zhang
(2012)

Hanasono
(2010)

Mazzoni
(2010)

Yu
(2009)

Marmulla
(2007)

M=

surgery.

Revisiting the supraforaminal horizontal oblique
osteotomy of the mandible.

Navigation-guided correction of midfacial
post-traumatic deformities (Shanghai

experience with 40 cases).
Midfacial reconstruction using virtual planning,

rapid prototype modeling, and stereotactic

navigation.

Simulation-guided navigation: a new approach
to improve intraoperative three-dimensional
reproducibility during orthognathic surgery.
Navigation—guided gap arthroplasty in the
treatment of temporomandibular joint
ankylosis.

Computer-assisted condyle positioning in
orthognathic surgery.

E= OIEMAH(4H)

Grobe
(2009)

Xing
(2015)

Eggers
(2009)

Siebegger
(2001)

The use of navigation (BrainLAB Vector
vision(2)) and intraoperative 3D imaging
system (Siemens Arcadis Orbic 3D) in the
treatment of gunshot wounds of the
maxillofacial region.

Computed tomography navigation combined
with endoscope guidance for the removal of
projectiles in the maxillofacial area: a study of
24 patients.

Clinical use of navigation based on cone-beam

computer tomography in maxillofacial surgery.

Image guided surgical navigation for removal
of foreign bodies in the head and neck.

MXIZE

2013
Jan;24(1):221-5.
J Oral Maxillofac

Surg. 2012
Feb;70(2):421-8.
J Oral Maxillofac

Surg. 2012
Jun;70(6):1426-33.

Plast Reconstr Surg.

2010
Dec;126(6):2002-6.
J Craniofac Surg.

2010

Nov;21(6):1698-705.
Int J Oral Maxillofac
Surg. 2009
Oct;38(10):1030-5.
J Oral Maxillofac
Surg. 2007
Oct;65(10):1963-8.

Oral Maxillofac Surg.
2009
Sep;13(3):153-8.

Int J Oral Maxillofac
Surg. 2015
Mar;44(3):322-8.

Br J Oral Maxillofac
Surg. 2009
Sep;47(6):450-4.
J Craniomaxillofac
Surg. 2001
Dec;29(6):321-5.
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