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i E BH: Bt CTREEFI FEEI Laiw A M #ABt R E V2 3 = X4 (trigeminal neu-
ralgia, TN) YN A, 5 CT 5l X H, WM ZEAT FOHERE. ARERZLE. Fik: EHKE
AT R B E AR A 2017 £ 1 A E 2021 4 3 A WG Z B FLAT Lo w4 5 A BER I8 9T 1 V2
X TINRA 60, RIEF| 57 XFE 0N CT 4 (72=41) Fu CTBRAMF 4 (72=19). BRKALF R K
¥ BRRY. BAFE. FREE. FAEE. ARELXER. WEAW. RE2H. 4F. 12 A,
24 B kT 4 AT 4% (numerical rating scale, NRS) ¥4 B % 4 %5 % Fr (Barrow neurological
institute, BNI) ¥4+, it E ARG AR R IFEZME (BNL Class [ AR T K) . BR: 5 CTHAML, CT
BREMPEUAFRNABAAHRBED, BHEFFEEMW, TR FAEEERL P <0.05); SAH
b, FIALE ATEAR B A B R 5 NRS 1P ¥ W B & (P < 0.05); AJ5&mHE SR RITFEME
A ZFAZUHFE, AT ODHLEXRZRLRTFENL, LM EHLIE. £i: CTH
SHBEE S TABEI EFHEHIMABERZIET V2 XL INWTTHE, M CT 55, % E7 UH
BRAFARNGE I PEIG T A KRB AT H .
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CT combined with ultrasound-guided radiofrequency thermocoagulation of maxillary nerve
through foramen rotundum for treatment of V2 trigeminal neuralgia *
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(' Department of Pain Management, Nanjing Drum Tower Hospital the Affiliated Hospital of Nanjing University
Medical School, Nanjing 210008, China; > Department of Anesthesiology, Xinghua People's Hospital, Taizhou
225700, China)

Abstract Objective: To study the application of CT combined with ultrasound-guided radiofrequency thermo-
coagulation of maxillary nerve through foramen rotundum for treatment of V2 trigeminal neuralgia (TN), and to
observe the accuracy, effectiveness and safety of this technique by comparing with CT-guided method. Methods:
Total of 60 patients with V2 branch TN admitted to Pain Management Department of Nanjing Drum Tower Hospital
and maxillary nerve treated with radiofrequency thermocoagulation of maxillary nerve through foramen rotundum
were reviewed and divided into CT group (72 =41) and CT combined with ultrasound group (72 = 19) according
to the guidance methods. The numbers of puncture and scan, the radiation dose, the puncture time, the operation
time, and the incidence of treatment complications were recorded and compared between groups. Numerical
rating scale (NRS) scores and Barrow neurological institute (BNI) scores were observed before surgery, 2 weeks,
4 weeks, 12 weeks and 24 weeks after surgery. The rate of good pain relief after surgery (BNI: Class I or II) was
calculated. Results: Compared with the CT group, the CT combined with ultrasound group had fewer puncture and
scan times, lower radiation exposure, and shorter puncture and surgical time (P < 0.05). After surgery, NRS scores
in both groups were significantly improved at each follow-up time point (P < 0.05). There was no significant

difference in the rate of good pain relief at each time point between the two groups. There was no significant
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difference in the incidence of facial hematoma between the two groups. No other serious complications occurred

in both groups. Conclusion: CT combined with ultrasound-guided radiofrequency thermocoagulation of max-

illary nerve through foramen rotundum is a feasible method for the treatment of V2 branch TN. Compared with

CT guidance, this method can significantly improve puncture accuracy and reduce radiation exposure related to

treatment.

Keywords maxillary nerve; ultrasound; foramen rotundum; trigeminal neuralgia; radiofrequency

thermocoagulation
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Table 1 Comparison of patients' general data (x £SD)
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3. MEHEbR

(1) FENWEARR: FRIRE CHERFRIN 1
O Ja SRR ARG CT 41 4 45 SR 0 5 5 40 ) 38 0 1

CT A4 (72 = 19) CT A (72=41) AT P 1A
CT combined with ultrasound group (7z=19)  CT group (7z=41)  Statistical value P value
Fiy (%) Age (Years) 742+11.9 74.1+£9.9 0.047 0.963
il (4F) Course (Years) 52+43 57+55 -0.365 0.717
PER (3374 Gender (Male/Female) 712 18/23 0.266 0.606
%) (/45> Side (Left/Right) 8/11 16/25 0.051 0.821
AT G BMI (kg/m”) 24.9+3.0 242+3.0 0.832 0.409
NRS #4 NRS scores 5(5,6) 6(5,7) -1.288 0.198
BNI 343 (Class IIL:IV:V) 0:19:0 4:36:1 2.059 0.518
FBER Accompanying disease
FE I 7% Hypertension 7 22 1.470 0.225
2 AU BRI Type 2 Diabetes 2 6 0.001 0.978

E1

Il LA b ic w5 HolE A S B TR R A

(A, C) 7EBMIAE FZKFLL (H), 58IEHRL (V1) 55T 2 em (V1) LS s fibsic s (A1) ; (B) RIGES
Pk (LB HE) TG NP A EME R (C, D) USH A (=M% HERL (LEIHE) Sk
£ SRS B FL g R Y 4T IR N Ml . VI,: Vertical line 1; V1,: Vertical line 2; HI: Horizonal line.

Fig. 1

Schematic diagram of the surface marking point of the foramen rotundum and its ultrasonic scanning method

(A, C) Marking point (triangle) was made at the intersection of the horizontal line of the inferior orbital margin (HI) of
the affected side and the vertical line (V1,) 2cm away from the median nasal line (V1,); (B) The ultrasonic probe (red box)
was scanned horizontally under the zygomatic arch to locate the pterygopalatine fossa; (C, D) Adjust the head tilt angle of

the probe (red box) to the marking point (triangle) to obtain the foramen rotundum puncture view for performing in-plane
puncture. V1;: Vertical line 1; V1,: Vertical line 2; Hl: Horizonal line.
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B5 K (A 85 FACEH OAL (B) 5 N/KFKOAL (C) R MBS 54N, RS Hue Fazhk
(D)s BEMEER T g R BURR K BB S B LA R L AV (B), Wit& EaE Y) gk N3 55 4 D
FRIFAE (LLELD o RASFIANEOR AR MEEr 220, BA S SR (ZAE SEARBEOEE
B (F)s CT HAR5IE F AR S B ALAN O B ZF RIS B (G),  FH TS ST S B0 77 ) B 22 5 AT A'E o 358 5] L Ak
F(H) 3i&tait NRI1L.
Zygomatic arch (ZA): Bi75; Coronoid process: ji9¢; Condyloid process: ##%; Lateral pterygoid plate (LPP):
FRHMMER ; Maxillary bone (MB): _L#iii#; Pterygopalatine fossa (PPF): #//5%; Medial: Pll; Lateral: M|
Fig. 2 CT combined with ultrasound-guided outer orifices puncture of foramen rotundum (FR)
Scan and locate the lateral opening of pterygopalatine fossa at the level of zygomatic arch (A), and sub-zygomatic arch
with mouth closed (B) and opened (C). Color Doppler was used to observe maxillary artery (D). The puncture path
was designed (red dotted line) targeting the outer opening of the pterygopalatine fossa along the incision margin of the
maxilla (E). The in-plane technique was used to insert the needle from the point medial to the probe, and the needle
(triangular arrow) was stopped after entering the outer opening of pterygopalatine fossa (F). CT scan verified the spatial
position of the needle tip and the outer orifices of the FR (G). The pre-bent tip was used to fine-tune the direction until the
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radiofrequency working end reaches the outer orifices of the FR (H) or the tip enters the FR.
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(3D YT I AAE: BLAE AR ML . e,
R HAh e (CERTRAEERSN .

(4) J7 2B bR: RE2 M. 4. 124, 24
JEEIREUT 3 4312 (numerical rating scale, NRS)
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1. 2 RS HEE

S50 CT 51 S ML, CTHA A B4
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BNI Class III ¢, FRZYDIGITD , &I [A] fU2H [H]
I R I R 2 W R RS = L (P> 0.05).

3. FFRE

PRIZH T A AN AR 5 35 1 IR o 48 S X i Jk
DRI . CT HAAAH 6 HIHIL B MM (14.6%), CT
W6 A ke P 2H 1 49 R i M (5.3%), T CT 41, {H
A Z RIS L (P> 0.05). PIdL¥TEH B
il 4o 0 5 RN e R
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2RI IR R LT AL/~ H e 5, B
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A ATEH 5 RS AR A R FAE . Liang %6 " 4RGE T
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BEARIBTT, WETURIL X 2RI ol 75 A LE L2l X 265
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SR NIETT AR ORI M AT, XX 3R
ATRAL S 30 28 0 5| S HRIE A T B . AW,
P A LA R B IEASE, KA S
CT 5| M4 A, HMESE CT 51 S RIFLAN I Z M) 5 %
HEAT O

G FLAL T S a5 e, b A [ L s 72 3R
fEa o AIE T, eSS mE, H
A A RIEE 5] 5 N AR S X LA 4% X 45
FEAT B AT ST I dRkiE O, Em s S
BFLFERIN T %R RS 2EHE, BHE ALY
HAMUTE O, S Bh g RN B N, (E e [
FUAE B 58 o B R b L KPR o TR e, B T T 5
MZEhr&, FRE T 5] FAE R LA O 5
M. BRAERS ME I CT B8 15 2 5 AL 1
KEUAR AL B IE R 2 KP4 2 om, BEHE T 2
298 mm. XM AL U e U gk A A
TS 2 B FLIE B2 1 E P 2Rk P2 2 em. R 26 4R
HPLEIEF L35I 2 em B4R SHE N KPR A
NIFAFLAN AR AL, H LA 2 I8 SRS A 1L
FEE R (LE 1. 2) , 5CTHEERT
R FE. AWFRg RAEI, MET4ESCT 5%,
CT %# BhitE 75 51 5 28 ) 58 W S 0D 28 IR B, 14
UL SRS 285, 405 o IR FAREE, Wb %
R FEXT R N, W3R T FARMRER. RE

&2 AFGITT GRS LSS IR TARASH SR 2 (X £SD)

Table 2 Surgical parameters and radiation exposure of maxillary nerve radiofrequency thermocoagulation through

foramen rotundum guided by different methods (x £.5D)

CT BEAHEF YL (72=19) CT 4 (72=41)
CT combined with ultrasound group (72 = 19) CT group (72 =41)
ZEREL (%) Number of puncture 2.9+0.7* 47420
AL (0 Number of scan 3.0£0.7* 5.742.0
577 (mGy*cm) Radiation dose (mGy*cm) 14.94+3.5% 2934105
ZFfIE (4340 Puncture time (min) 17.0+3.3* 30.0+12.1
FARRE (44h) Operation time (min) 21.24+3.3* 3434120
*P<0.05, 5 CT AAAML; *P<0.05, compared with group CT.
F3 TG NRS P4 [ HAcg (PUorfrfal e ]
Table 3 NRS scores before and after surgery [Median (IQR)]
I ] CT AT (72=19) CT 4l (72=41)
Time point CT combined with ultrasound group (72 = 19) CT group (72=41)
F AR AT Before surgery 5(5,6) 6(57)
FARJG 2 2 weeks after surgery 0 (0, 0)* 0 (0, 0)*
FARJG 4 4 weeks after surgery 0 (0, 0)* 0 (0, 0)*
FARJF 12 J 12 weeks after surgery 0 (0, 0)* 0 (0, 0)*
FARJG 24 Ji 24 weeks after surgery 0 (0, 0)* 0 (0, 0)*

JUSCERVERR AL, 1] Wald £77: 1.372, P=0.241; 40N Wald -£7J7: 1424.458, P <0.001; 405 * 20 Wald £77: 1.781, P =0.410.

*P<0.05, SFARFAME; *P <0.05, compared with before surgery.
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