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HBRAENE 1 XRE3/NAMEFAEENE AR R A D HE, VI R V3 EETFAE6/MNAH
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Analysis of the safety and efficacy of percutaneous balloon compression of trigeminal ganglion
under regional anesthesia *
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Abstract Objective: To investigate the safety and efficacy of percutaneous balloon compression (PBC) of
trigeminal ganglion under regional anesthesia for the treatment of trigeminal neuralgia (TN). Methods: The clinical
data of 80 patients who treated with PBC of trigeminal ganglion under regional anesthesia at the Pain Department
of Xuanwu Hospital of Capital Medical University from January 2022 to June 2023 were retrospectively analyzed.
Mean arterial pressure (MAP) and heart rate (HR) were compared before local anesthesia (TO) with during
trigeminal ganglion block (T1), after the block needle was withdrawn (T2), at the time of puncture needle entry
into the foramen ovale (T3), during the time of balloon compression (T4), and at 3 min after the release of compression
(TS), and the events of trigeminocardiac reflex (TCR) were record. The numerical rating scale (NRS) scores
for pain, subjective facial numbness ratings, superficial hypoesthesia ratings, and masticatory muscle strength
ratings of patients before operation were compared with that on the 1st day, the 7th day, the 1st month, the 3rd
month, the 6th month and the 12th month after surgery. As well as reductions in oral analgesia, patient

satisfaction, MacNab scores, and adverse events at 12th month after surgery were collected and calculated.
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Results: Compared with baseline, all patients showed significant fluctuations in HR at T3 and T4, and in MAP

at T4 and TS, there was one case of TCR at T4. Their postoperative NRS scores were significantly lower than

preoperative counterparts and were effective in the long term. Masticatory muscle weakness returned to the

preoperative level at 3 months postoperatively. Subjective facial numbness and significant loss of light

sensation between 1 day and 3 months postoperatively in almost all patients, in the distribution area of V1 and

V3 appeared to have recovered significantly at 6 months postoperatively, and recovered to the preoperative level

at 12 months postoperatively; V2 appeared to have recovered significantly at 3 months postoperatively, but did

not recover completely at 12 months postoperatively. At 12 months postoperatively, 92.5% of patients had a =

50% reduction in oral analgesics, and 85% of patients felt that the efficacy of the treatment was as expected.

Conclusion: PBC under regional anesthesia is safe and effective in the treatment of trigeminal neuralgia, with

stable intraoperative hemodynamics and high patient satisfaction in long-term postoperative efficiency.

Keywords trigeminal neuralgia; percutaneous balloon compression; regional anesthesia
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Table 1 General information of all the patients

HF{E Characteristics JA Total
ERE (B Age (Years) 67.2+9.2

145 Sex (72, %)

J 1% Male 35 (43.75%)
L% Female 45 (56.25%)
B Side affected (72, %)
I Left 37 (46.25%)
47 Right 43 (53.75%)
2 BN 5 3 Affected nerve branches (72, %)
I 2 (2.5%)
11 16 (20%)
11 13 (16.25%)
I+1 16 (20%)
11+ 111 31 (38.75%)
[+11+1I0 2(2.5%)
VNG NRS.H‘&I\ [M (P,s, Py5)] £(7.9)
Pre-operation NRS scores [M (P,s, P;5 )]
TAFE [ 5E, M (Pas, Prs )] 52, 10.75)

Duration of pain [Years, M (P,s, P;5 )]
BF HR [M (Pys, Prs)]
Bk MAP

70 (68.25, 79)
102.83+£11.37

s WEAE 157 dak Al I /8 U i R0 o 448 0 70 2 — S if
ZMHKXFAR.

2. FARIA

i NBAMEMY, JE TFE —A 10 ecm 18T
RS G AL 2y 45° . 38 ] HEL %% OEC 9900 C JE
(Bluestone Diagnostics, NY, USA) % & F T &M A1,
Badsk. AL, M2 R e 150, R
iRt 15° . KA “H” A EE R EL: “H”
LR YR A AV A A P 2 P Ak
M B4R, WUH Al B oKL o BREFLA T
KL Gl aEs EZ) FJy, Hisid iR
I, WINESLALT “H” R SEmLRHg b A, gka:
VA B SRR AR BE DAIRAS B KON B LSS A O
B LA E S, 270 s T M A 7KE 55 2.5~3 em,
10 cm 22-G 51k ABm AN THBE G B9 B2, Ik 5
0.5 mg BTHER 5 F 5~ 10 ml 0.5% F)22 - RIS J5 348
P, KA “Haertel” J5ik& R R E LR, %R
RLE AN ZE R E SR FLIS, FF 2~3 ml
0.25% F)22 K RV 51 3] Meckel %€ F 4T = X222 H
F SR B BELA 24 E ) = A 40 A (X ek o B
MR AN B e, BB s BE i T

B SOB HOF R FLfE 7 O [ LI 2 R B VE 4
2~3ml 0.25% FIZ KK, LLEER G 5 A <1
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PR B 1R 14-G 5 fil4t M5 2 1T 5 0 J6R i+ [
MR L. BT e, KBERESE (PER
YT PRIz =7 A PR A FD W& 4\ Meckle
B, GRS VEGT IS A BRI K DLl = X
2, IR 5995 3T T8 DUSER PEAS #0223
FREE, A T AR A VP AN o8 N T 340 3 3 J it P i A
FE, FFMRIEBRIEM K SRR BEAT B, (i ER B
IR “ARIE”, HERFE M) 5 & AR LE 0.35~0.8 ml
Z 6, FREEER R T B BE Y 1A A R K
HARFFERFE R 900~120 5. AREE, [AhEHG,
P R FIEREE 4, I T o RIAR IS DABOK .

3. MLEZHR bR

(1) MBS A 6 AN [E] ST
PIFN K E (MAP) A0 (HR) &, B85 N = 556
JRIEHT (TO) = AR A (T1). PHAORE S
(T2) ZERIEE3E N B0 [E FLI (T3). BRFE R (T4)
MR K38 J5 3 min (T5).

(2) RIGITROEIERAE: MERE 1. 7R, 1.
3. 6+ 12N H B NRS PFA3 3200 T 5 BR A DF- 4
IR AR PR PHEL VRS, LA 12 N H
0 1 AR AT 24 Dk D 15 9. 8 AT 7 . MacNab
SRR R BB . O NRS W55 043 ()
10 43 CHELZZ BRI 207 s @3 Wi B kA
& fHH BNI [ RRARFEE > HER ", 14
HBTCIRRA; T2 THPREROA, ToANIE; 1 -
HEMA, A —EREAE; IV H&: mHEA, |
SIANIE; OIRIESEIBOB TP 1. RIEBSIER; 11
e R EVGER, T0 Z%: JREGE R EGE; TV
P PRI ENIE; OIS RAED)
WA B RN S I, 3 0~5 2%, 0 %% TEEMEIH
TATAREE B, 1% Eikm A, HABRRE. k
OB ARG 2 % BMEER A, HIGVERFRR 1 s;
3 REREMAE, (HEVERE3 s 449 RER
WA, FEORFE 3ss 5 ZUNICA IEH FFIREF 5s B b
GO RERZAY: WEH AR LG 12 H1
PR 2515 00, BORRTRCZD > 50% A8 HIRE
BRI, ©RANBREETS: 1= FARHLEM
Wl 2 = FARKMG T, (H2 R IREZ A F
MFARE B HATEIT S8R 3=FARAK HE
AR IR SZ A R T ARGL B B a7 RTT 308
4=FAREX. EEME; @ MacNab $F4> *: 1%
PIFW R, R IEWIEM TAE: 0% HAEH,
AR T T S BEGE, 90, ik TAE;
IV : T, SHEE—PFR; OHMARK
Ri: WIARJGHR T O MRSk IRE L% .
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4. Gt S0 HT

G 3 240458 B SPSS 27.0 (IBM SPSS, New York,
NY, USA) #4741t o3 M. FELR AT TN RRAE (1) IE 7
I3 A S AR R B + ARtk 2 (X £8D) Fow,
A IS 73 A7 3 SR 5 R A A R e (DY o1 50
[M (P25, P75)]. RFBECXT ¢ 4656 Ll L 28 5 AN [B] i)
8] 5 (1) MAP, Wilcoxon £ 5 BEAG 56 b A L 48 5 R
[F) B} TA] A5 Y HR. Friedman £:3%6 (Bonferroni %11 )
T 3B A G 12 4> H B 7 9118 A [5 1] 251 NRS
VRO EMHEERRATE . ISR VE . H g
W13 . P<0.05 NZERE G R L.

#Z R

1. I3 sh 11528 4k

DL Z IR A FE LR, HR A MAP 3 2 g i [
IR L 2R 4l 20% A TCR, FiC3% HR B MAP I
R FE LR 20% M AF. T3 J& T4 B HR 54k
Eﬂlfuﬂ‘%—, fmﬁﬁéﬁl+$’%>‘( Zrsmo= -2.74, Pryqo =
0.006; Zryro= -2.46, Priro= 0.014), WKl 1A; T4
T5 I MAP #5242 B B35 (frorme= -3.96, Proors < 0.001;
trors= 2.72, Prors= 0.008), VL& 1B, JLrr, T4 I HiIN
1 TCR CA H B0 48 B8 45 S5 P 8 R ), HR
WETET T1. T2. T3, TS5, Z03HEL3 6. 3 4.
160 161, 241, MAP T T1 H¥ 1 B8 EF 5.

2. NRS 45>

HORATA LG, BT AR NTEAR 5 & B A
NRS 43 ¥ & 2 F#{% (P <0.001, WHE2A) , 1
RJG 124 Hi) 6 1 N HBEE R E (NRS 74 >
A

ok
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457, ABX AR BT SR R 2 R RS
B, moAd = 321, Py oy < 0.001; 2 g m = -0.18,
Piynn>0.05)

3. HE LA VP,

W 2B frs, FrAmATEARG 1 REPHF4E
BUHMEALZ IR (12 4 = 346, P g0 4< 0.001),
FRIG 7T RIS LI E (1% g p = 4.05, Py g <
0.001; 7%, 4, 4= 0.59, P, 4, 4> 0.05), FFFEFEEEAE = SpIR
BERE 1A (@ g1 m=-161, Py n<0001; 22 =
244, Py o< 0.001), TR 3 A H B FEASE 2k
(% =049, Py s> 0.05) &

4. A W THT 5 R A 55 RN 3 S i Dok PF )

AR ANTEAR G 1 R BPH IR =52 35 B 2 5k
KRB FRIBEEITIR (P g o< 0.001) 0 A S5 3 00T 358 K
KoFEr LE3A) , VI X EMBADHT A
Ja 6 AN LB R RE (Z/ZVISmld L.79, Pyigmia<
0.001), TARJE 12 HNWKE ZAFTAKF (2/ VAR 12m T
-0.99, Py gy m> 0.05); V2 X E MR A 5 % F A
J& 3 /\H HEL B R R R (ZZVZSmld 1.39, Pyssmia =
0.001), T ARG 12 /4 H B REE7E2WE 2 ARATKF
(T yasiim = -1.54, Pyy i< 0.001); V3 [XTH & R
ROBAEARTE 6 N H HIHE R (1 a6 o = 1.44,
Py;6mi1a=0.001), FTARE 12 AERKE B2 AR
7J<:F (2/ V3-Kii:12 m '0'913Pv3-7|tﬁ'ﬂ':12m> 0.05) .

BRI RIR VP s (LB 3B) , A
NI VI R ESROR T ARG 6 /N A B S &
TR AR RT KT (Z/ZV] smid = 2.00, Py g m1a<0.001;
v pirem= -1.05, Py e m= 0.044), TARJG 12 M HA
WA EARFTKT (Fypii2m= -0.612, Py, gy m™> 0.05);

B

80+ 120
*
skkk
75 110- ok
2 P
Q. 70_
g E 100+
X g5 o
T <§( 90
60
80+
TO T1 T2 T3 T4 T5 TO T T2 T3 T4 T5
Time point Time point
1 R HR & MAP
(A) ¥ (HR); (B) “F33)ilik & (MAP)
*P <0.05, **P<0.01, ***P<0.001, 5N=K (T0) L
Fig. 1 Intraoperative HR and MAP

(A) Heart rate (HR); (B) Mean arterial pressure (MAP)

*P <0.05, **P <0.01, ***P < 0.001, compared with time point of entering the operating room (T0).
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V2 AR FARJG 3N A BEWRE (X501 0= 1.91, ARG D AR 2508 = 50%, 85% IR N NIT
Py mr o< 0.001), ARG 12 A~ F B A5 A7 7E B I % J% ROX BT, BA VT ARG 2 0= %o
WAIRIE (1 vopsin m = -1.34, Pyspgion m= 0.002); V3 4 51R NN RT- AR FEAF, R T 5 PR A /A 7 ik
X T ARG 6 ANAFEHERE (P ysgmia= 171, IB/MRTFRERATE & B RS2 TR

Pysgmia< 0.001), TARJG 12 4> H RFEEAPKEZARATK FARAS RS ST 13 6], B 5 MR JiR 2
EFZ (ZZV3-7Xiﬁﬁ:12m = '0'83)PV3-7kﬁﬁ:12m> 005) WIJ HE%HJ\% 1 'WJ’ {}IL/Lii% 1 'WJ *{EUEE%B#E
5. RJE 124 A DRI 2500 5 L. TR iE 8 fl CHRF3 61, JHZ 141, IRTHEHEZ 141,
FEFN MacNab P73 B2 HoAt AN R e B HEEMYER 1B, FRIEZ 26D , Ot
mE 4 FroR, fEARE 124 HB, 92.5% (19 R 141, EHAA R RBAF AL .
A B
124
10 o
@ 8- §§ e '
7 ss
2_ g 2] |:
0 <
Old 1Id 7Id 1Im 3Im 6Im 12Im Old 1Id 7Id 1Im 3Im 6Im 12Im
Time point Time point
2 JEJ NRS 1P S H L PPER
(A) #&J NRS ¥F7p; (B) MEEHILPPER
Fig. 2 Pain NRS scores and masticatory muscle strength ratings
(A) Pain NRS scores; (B) Masticatory muscle strength ratings
A V1 EEV2 V3
2] !
T2 :
&= I I
l l !
52 - ) - &
SE
B 1d 7d 1m 3m 6m12m Old 1Id 7Id 1Im 3Im 6Im 12Im Old 1Id 7Id 1Im 3Im 6Im 12Im
1V \ )

Superficial hypoesthesia
ratings
i

ey T l1 ;

¢ -+ ¢
Old 1Id 7Id 1Im 3Im 6Im 12Im Old 1Id 7Id 1Im 3Im 6Im12Im Old 1Id 7Id 1Im 3Im 6Im 12Im
B3 = XAREE AR X MRS R B R 1T 2
(A) FIMRAREEL ; (B) B IR Y2

Fig. 3 Subjective facial numbness ratings and superficial hypoesthesia ratings in each distribution area of the trigeminal nerve
(A) Subjective facial numbness ratings; (B) Superficial hypoesthesia ratings
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Reductions in oral analgesia
0000000000

I 92.50% Significant reduction ( = 50%)
mm 7.50% No significant reduction (< 50%)
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Satisfaction level

P |

I 85.00% |

3 10.00% I

e = 5.00% Il
MacNab scores

‘ I 77.50% |

[ 16.25% I

/ HE 6.25% Il

B4  AKJE120A K DREURZ A HOL AN MacNab 17>
(A) HRBUR 2GR E L (B) AR Z; (C) MacNab 17>

Fig. 4 Reductions in oral analgesia, patient satisfaction level and Macnab scores 12 months after surgery
(A) Reductions in oral analgesia; (B) Patient satisfaction level; (C) MacNab scores

15 I

HATEYT TN A RCRB S ERF AN PBC
PR SR o R I 9 AR T O e ok — S 8 1T
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HEHE .

Zi B Rri&, PBC H#T £ £ 4 & WK T AT,
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WEFLR AT 25 X8 SE R AURRIR 24 (4] A Jk i 8 R
G0) P EARBH R CRRAR O AT B 28 e ) i
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