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[ Abstract)

ted design (CAD) technique and anatomical landmarks in foramen ovale puncture and to propose optimized
From January 2014 to June 2017, 57 patients 22 males

and 35 females, were diagnosed with primary trigeminal neuralgia and treated with CAD template guided ra-

Objective To compare the difference of puncturing parameters between computer-assis-

procedure using anatomical landmarks. Methods

diofrequency thermocoagulation therapy through foramen ovale (FO). We retrospectively analyzed the surgi-
cal plan with CAD method and simulated the traditional method of preoperative plan for each patient. The
rate of the trajectory obstruction, available area and short diameter of FO in the direction of puncture were
measured and compared between the two methods. Relative locations of percutaneous insertion points were
measured. Results Compared with the traditional method, CAD method significantly reduced the rate of
trajectory obstruction (P < 0.05). Besides,

puncture were significantly greater in CAD method (P < 0.05). Compared with traditional method (2.5 ¢cm

available area and short diameter of FO in the direction of

lateral the oral angle), 91.2% of the insertion points in CAD method were distributed in the lower inner
quadrant. Conclusion Adjustment of the traditional insertion point to the lower inner part could reduce the
occlusion of the cannulation, gain more space for puncture, hence it improvs the success rate of puncture.

[ Key words]  Computer-assisted design; Three-dimensional reconstruction; Trigeminal neuralgia;

Foramen ovale; Cannulation

22 G5 FL > H i 2875 S0 AR A A D A =
y\ﬁﬂ%ﬁﬂ’ﬂ‘/nﬁﬂﬂE‘%)if”‘(zﬁﬁﬁ,/\f”xﬁlji‘%%ﬂ;EJ
N RGBT R O FE AT 2 e R [
E‘Lﬂ‘ﬁﬂﬁ‘ﬁrh,Eﬂ@éégﬁilié?lé@??li%‘ﬁ%%%l%

DOI; 10.12089/jca.2019.04.011

HE I H LA B AU R R (4 & ) (BE2017603,
BE2017675)

VEF AT 210008 B 5T K 2 P52 o B S804 I e 5 IR B (il
B ) 5 A BRI AF BRI A= e ( 24K (L T9%)

WAE1EE  FE I , Email; 932200932@ qq.com

TR AT IRA — 2 A9 % 2 0 2 L ) IR 2 o
DI 220 22 8 55 B AT BE I IR 3% 2R T
SR S T AT R R %ﬁi‘iwﬂ H[T%
S5 PUTS L DL K 2 1 5w DK 3 s e f XU
3D FTER AL S AUBAR AL S| 5 2 0P B fL2F A 42
T SFEARAGEEA P I SEZ AR T L

v U I ) A R AR S A T R E . T
TE 3D FTEIAPEAL OB AR 1 A v T H S AL B
%11 ( computer-assisted design, CAD) 7 R#y78 1 &



I PRIBR I 235 2019 4F 4 A5 35 B4 4 J Clin Anesthesiol , April 2019, Vol.35,No.4 - 359 -

ZME, AT AN A CAD HOAR MR =3 A
LR EBAVUR I B FL 25 0] % A 15 A ) R 32 7 2 R 2
RO T 22 53, B2 1 gk 390 5 (05 O DL T 56, D i
KRB S %

BREHE

— A EPE20144E 1 HE 2017 4E 6 H4%
3% 3D FTEIA AL AT AR 515 T 2B IR FL > H
6T SRR 1 5 Pk = SR 2 R, e R
BRPETR 4 23 I A 12 Wi 12 7 R JE & M = X i 22
I, B3z 3D FTENA M AL SRR 51 5 T 2 00 3 L
e J PR 2 SRR EEAR IR T T 2 0d A W R s
BT, 3D FTENAEAL SRR BT i Rl — 2 B E &
SEML, ARBCTF AR 7 2 30 (mes #5071 ) o HE
BRARME  AF7E 15 B S 52 0 FDE S I IH & i
B WY SR TP L A s F AR SRRk

ZERET CAD FAX F EAAHKMNE X
FH Mimics B [l o2 ) J 2 1) F AR BRI 8, Bow
2 1 Sk AR A R I 6 A LR 2
PRAR TS A BB Y (A0 LA R A 3 S A
M) BRI FE B A, R A R g T e,
LT 1) AT AR AR A B R LR BL(S) AE AR (L),
TGP [E L 56 4l £, i AL S A AR 0l 0, I 4y
IR VUL ek A S P 40 A T AR S AR
BB ) O = e R0 8 2 DL g ] o W
LA, B FH Mimics 19 Screenshot TIREMHUA F, &
A Autocad FAF i FE ORI FLEAL (S, ) , B
FLAEAR (L)), SRR (S, ) , s MR (d,)) 38
A S=mx0.357x(S,/S,) WHFH L HA(S) , 18
A L=0.7x(L,/d,) THAEE SRR L(0.7
FHRIEAIME) .

RRBH AL FE MR HEN T FE =4k

-~

TE A, 20 AR I, 1 (0 PR AE A QAR 2 B B, 57 TE IO A 2 50 7 1), o) DSBS — R A 5 €, D00 20 00 7 1) L B

PR I A AE 2.5 em S PEER S B E 2RI
ROAORBIFLAN T rfry | 7% 42 K Pk o 5 R R L v
AR ZEi T 1l 9 2 5 ) B AR S A (Ab
#d=0.7,21 G) . MELZE R PRAT BRI O, W]
e 1 3R 7 v I i 28 iy 1) b R R AR A O [ L T AR
A (E 1),

ARILZ AL T CAD #4528 LURTA
A0 2 Ak (R A5 LGy SRR T R Gl il
AL CT 45 V- I B, 43 A ORI, W =4
SAG T BRI 2 0 B o5AE X A% e e A O iR R g
SR ZS L

it 5 SR SPSS 23. 0 XA #7543
Mo IEZSA AR GOR A B AR 22 (wts ) Fom
KRBT ¢ 6 505 THEC SR L BRI X K 35, P<
0.05 AESFAGITFEE XL,

& R

FFE N AFRER B 3L 65 1], Horp 2 B [H A 2F
PRI 6 I KRR BEORMER G T LA R SR A9
JR R = X2 R 57 i, Hoh 3 22 fi, 4 35
Bl (62.9+11.2) &, V2 SO 22 4, V3 2
PR 21 B, V2+V3 S8R 14 ], P Ze iy 19
B, AR 38 B, AR (3.9+3.9) 4, RATHEH
VAS 174328 (8. 4£0.7) 53, BBE B Z L 29097
AR DL T AHBCRASE SR BRI 52 AN RV, S5 TR
BedzaZ 3D ATENAPEAL SR 5| 5 T 4 09 [ £L
H P27 FATAREE AR, Hoh 49 1] (86. 0% ) B —iK
SRR EIN , HoAy 8 1 /B 2 — WA )5 2 o 3
R

CAD 35 rpn] 3R A5 5[5 L 1 AR K 4 35 B K
TR 2N (P<0.05) (£ 1), CAD ¥ —# %
| AR A SR T A A VA 11 9 (19. 3% ) A3l
P4, Horp s Ry B aS SMIAREE RS , 6 il T B 4

L i

LBE A ENNBEALTEA(S,) , HE N FRIEER(S,) , EEREL IR LER(L,) S E LN FRALIME(d,)
1 HERFRREE



- 360 - Il R R 27 2 3k 2019 4F 4 145 35 %55 4 3] J Clin Anesthesiol , April 2019, Vol.35, No.4

F1 NEAALSHKBKEHEBEEER (xt5,n=57)

ik 4642 (mm) A (mm?)
i) oL 1.8+1.0 7.1£5.9
CAD ¥ 2.7+1.1° 12. 7+8. 3°

T SRR AR L, P<0. 01

(P<0.05) .

DATITA 6 A% 45 fife 0 2 o7 125 1) 1 6 B 11 A b
2.5 em SO JIRTE L BlA; CT 43461
R A A DU R IR, CAD =4k 158 MR 1Y 1k
B 52 1(91. 2% ) (e TN T 28R, 4 #1(7%) i1
THONFRIR, 1 BI(1.8%) i T ERER(1# 2)

151

10

0 5 10 15 20 25 30 35
115 1 5 (mm)
B2 Z#4ZET CAD EMX#HEt A= B E

i

GRIBIFL/N A7 R HAR I AR 22 5§30
BB IRIGER 0 AR M AR M S
TR E [ SATHR P2 DL K 3D FTERA AL T AR S0
R A S T BB H T = X & B AR
S A TR MEYE DL R X ]
AR SIBUAGT CAD AR il it 454 CT MRI 4§
SLAG R R B S = 4 BE O AT R BRI,
T B AN T B 58 i 28 550 . Rk, X CAD 4%
RIGTRAIR Z 2 B A A 4 AR 52 38 5 i
B EBENE,

ARIFFEUESL T = 4E2 4T CAD FARFII 7T LA
7 300 b e 2 o) B A O JEE Y AU A R vk T A
19. 3% 1) 35 ZE R PR AR R 3 s P4 T CAD ¥ Jopk

PR, I EARS IR EEFER AT ARG
RIKZRIET RS QR RR 5 B H
PR RN SRRV T, XA I Ik Ty AR
B YR 22, T ELXS T 25 TA) 7 A 0 Bt ke = ME R
(FEAR , R OGS AT 3hE G i 2 38 3 28 ol R #E ) 5 CAD
SHEAR R F SR A T o R TE S R G R T
(423 (B 7 B, R B AR 3 LA 2 . Ding 451
FNZE R AR AR A A 20 S i B 2 00 (B L2 H o
LTI RTRREEAR , ST XA CAD BORTE =4
CT A8 L TR AR XA R B3 45 Ak Ak
FARITE ., Guo 55" TEH 43 o] 3L A4 7] A5 -
G 53 FL 2 U, [RIAE AR ] CAD A4 115 i
Gl 6 IR 38 5 A M A T B (8] L 1) 3 P 1 AL, DA
TR ARAF I R A 5 | S A, A e rh %5
SFERAE A LA 52 7%, PRI IR A (%) P 265 4 340 D 5
ALY AR AR BAL e 58 7 7 AR
BEAE: SCHRARE v, AF 5 & %) T B9 (B FL %) fie o5 0T
FEL A RBR AR I B m CT R BB g ) o
G Rl LA AR S5 40, 7E S PR SR I B D B
S BE R AL 7R R D5 ) B U5 B 1 S B AT
T AR S N AR 5 ) 2 O A ARAT 2 50 5 [ 5
R EFLFF H 7 Ta) 9 R ka T 00, AT 45 3 2 i 1 AR A
R 5 724 200 77 ) 55 % 1 5 [ 2 f ka1 90°, I A 45
) o TR ARUC /N T e 0 AR B g M
SR ERAE O = 4 5 A8 A 2y 1) b W B8 3L 5% b
ANPASOX B [ LR JBE 515 0, 45 3R SR AT = 45243
WL P51 P 3 5 A/ MO Al e 4 B 81 L ) 1% 0, A A T
R JEE B FFCHIRI ST A4 2 1] - A 0] iy i 2, 4 v =
SR IR L MRE ] RFT FAR )%, R A
FH=HE52 84 28 00 J5 1) b D0 < B [54] L 1) ] 4R 45 T
FRESE 1 A] AR5 B [5] £L 2 8O0k R0 2 e 2 B
RAFRYUTE . PRI , AS BT 580 28 i O ) 3 S LA
AR DU S T 32 1) b i B [ FL AT AR A5 T AR R
B HLVE SRS 25 . 5 E AL T
B, CAD = H4ESSAGE BTN A5 1 O (53 L W] SR A5 I AR A
FAR A 1 2 O 3X R UK AE E OI (B L 2 o I 45
AR SRV 22 30 R B, AR AT — i 1Y B ) 2 s (]
AR TR, 5 IR, 317 28 ok
P TR 38 AR AT FHAOHL 28 ) T R A AR Y7 AT 4R
T B R L2 B R R e o TR I K
ARWFTE R L) 91. 2% (W EF s A TAE g
AL (AN 2.5 em) N R J7 . Ding AT B 5
FM 28 BT avUAf N B O [ FL 2 3R~ ) o 22715 SR 0
IEEARIOTT IR = XOP 20 F  p Ae 5 BE JF k



IIf AR R B2 22 75 2019 4F 4 56 35 %58 4 ] J Clin Anesthesiol , April 2019, Vol.35,No.4 - 361 -

i /D B P e I AR R R AR, %
BFFEI S B B FLAY I F1 0 1) AT A0 R O, AT A ik
FHEA A TR AT T IF 15 [ E A GRE £L, A
T4 i 2 RS B R RIS, AT a0 A i 28 T
HFEAT T Sl Bk, R R T A A, AR
R SHATE , CAD WAL TR 5 0P R AL T H J7 1 /Y
BN ERS 2t S 2 R e A RSN T
T7 ABGRRIE LN T J7 o XX I R A AR 4 Y
FAPVEHT, SR AERE AT O (5 £L 25 0 I, ] R 22 K it
BRI R 7 IR AR 2 R R

i bRk T =4 A A CAD £OR AT R
152 £L 2 A R K, 308 5 A i 4 ) 45 4 B AL 9 R
BT A ANUREAT SO akE 257 S 5 A B E 5 1 XL
B, i L3 <] e M sl 2 ) g A 15 B 15 AL T 7
CINEP S I NTTE/R N I o U B TR A /o
B F RS R, CAD 5 K 24 A i 1) i 351 5 32
TR TR TR A il PR B0 (84 L 25 0 22 B A
BT R At T AR (A 2D BT

2 £ x #t

[1] Fraioli MF, Cristino B, Moschettoni L, et al. Validity of percuta-
neous controlled radiofrequency  thermocoagulation in the
treatment of isolated third division trigeminal neuralgia. Surg Neu-
rol, 2009, 71(2) . 180-183.

[2] Cheng JS, Lim DA, Chang EF, et al. A review of percutaneous
treatments for trigeminal neuralgia. Neurosurgery, 2014, 10
Suppl 1: 25-33.

[3] GuoZ, WuB, DuC, et al. Stereotactic approach combined with
3D CT reconstruction for difficult-to-access foramen ovale on ra-
diofrequency thermocoagulation of the gasserian ganglion for tri-
geminal neuralgia. Pain Med, 2016, 17(9): 1704-1716.

[4] Zdilla MJ, Hatfield SA, McLean KA, et al. Orientation of the fo-
ramen ovale: an anatomic study with neurosurgical considerations.
J Craniofac Surg, 2016, 27(1) : 234-237.

[5] Tubbs RS, May WR Jr, Apaydin N, et al. Ossification of liga-

ments near the foramen ovale: an anatomic study with potential

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

clinical significance regarding transcutaneous approaches to the
skull base. Neurosurgery, 2009, 65(suppl 6) : 60-64.
Aydoseli A, Akcakaya MO, Aras Y, et al. Neuronavigation-as-
sisted percutaneous balloon compression for the treatment of tri-
geminal neuralgia: The technique and short-term clinical results.
Br J Neurosurg, 2015, 29(4) . 552-558.
Tronnier VM, Rasche D, Hamer J, et al. Treatment of idiopathic
trigeminal neuralgia: comparison of long—term outcome after ra-
diofrequency rhizotomy and microvascular decompression. Neum-
surgery, 2001, 48(6) : 1261-1267.
FETRLE , #5, PRt 4. 3D FTENE L R S R S
JRRZE A SR EEA i . R R A Ak, 2015,
21(12): 914-918.
BAE U ORI 25 W B AR b 257, 2012,
9(8): 61-62.
MER, W, KEEHE, & AT I R AL R R S
OB FLEF RIS R IR IE. BR2F8 MR 220 AR, 2004, 14(12)
978-979.
Georgiopoulos M, Ellul J, Chroni E, et al. Minimizing technical
failure of percutaneous balloon compression for trigeminal neuralgia
using neuro-navigation. ISRN Neurol, 2014,2014 . 630418.
Bale RJ, Laimer I, Martin A, et al. Frameless stereotactic can-
nulation of the foramen ovale for ablative treatment of trigeminal
neuralgia. Neurosurgery, 2006, 59(4 Suppl 2) : ONS394-401.
Ding W, Chen S, Wang R, et al. Percutaneous radiofrequencythe-
rmocoagulation for trigeminal neuralgia using neuronavigation-
guided puncture from a mandibular angle. Medicine ( Baltimore) ,
2016, 95(40) : e4940.
ek, REH, MR, % A5 ST =XMak Yy
SPATEAEEAR L A= R TTORE AY. P R R A 2R, 2015,
21(11) ; 862-864.
RART, EAI, AU, AR O 18 FL it U R R
fRFIRBESE. RITLEEZiR, 2011, 34(4) : 112.
SRER, RRfg, SN, A N 3D CT =4k gl Jy i AR i
JEFESEAMMARE £ 51 8] FL 9 15 L. b [ S2 52 Wi, 2018,
22(4) . 688-689.
FEE, R, 2RI, SF. UK 3D-CT o gt il 4 59 B fL7E =
AR ST BAREEAR PR b E L2 W AE, 2018, 22
(2): 197-199.

(Woh B 199.2018 — 09 —09)



