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Abstract

Percutaneous balloon compression (PBC) has become a first-line minimally invasive treatment for
trigeminal neuralgia; however, severe intraoperative pain and the trigemino-cardiac reflex (TCR)
remain central challenges in anesthesia management. General anesthesia provides adequate seda-
tion, analgesia, and airway control, yet it is poorly tolerated in elderly patients with comorbidities
and is associated with a high risk of TCR. Local anesthesia offers more stable hemodynamics and a
lower incidence of TCR, but is limited by insufficient analgesia, poor patient comfort, and difficulty
in intraoperative cooperation, and is highly dependent on operator experience. Monitored anesthe-
sia care (MAC), which combines local anesthesia with adjuvant sedative-analgesic agents, preserves
patient cooperation while improving comfort and has become a research focus. However, com-
monly used drugs such as sufentanil and midazolam are associated with respiratory depression or
significant interindividual variability, and although dexmedetomidine has minimal respiratory ef-
fects, its impact on TCR remains controversial. The widespread use of CT-guided navigation has fa-
cilitated the application of local anesthesia and MAC. Currently, no unified anesthesia standard ex-
ists for PBC. This review aims to summarize the current anesthesia options and research progress
in PBC.
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1. 51§

BEE AR L2 WA R BIANBOIN R, #h 2255 P % P (neuropathic pain, NP 2 R HF4: ETHE
H1]. =X M4 (trigeminal neuralgia, TN)VE Jylli PR & & WL #0205 BEVEIR TR 2 —, BRI R LN
0.16%~0.3% [2]o HIALIm RRFIE = XA B S BZ SO0 XA [ S RAE LT RE L TR R S,
FEE IR FH ARG E . BAT, AWIRIT VR TN RIS ERIGIRIT 7%, (BT ZRRETE. 5 RE,
KI5 S BUTROHGR | i 245 55 B DA 52 AN RSO, I ARG ST RO 2 1) T Rl #% (3] 7E
ZRAMNBEIAR I, 4 BRFEJE 38 R (percutaneous balloon compression, PBC)R HI7 2] . G/, Itk
I RS « AF BE i ()R % BT A B S 2R B0 5, Cg b N E W AN 2 437 B — 26 B R 5 3T
[5]. #RT, HETEFXT PBC FIARMAMI BRI E B, [E A S i = 58— 1) Ih R SR B B R e . G
PBC HARTEIG IR H 284, A OR B B T AR 2 2 AT ™, AREMAT RS EE. 2
THFEREERE, CROYBIFRRI R, KRR —E%e. A A EH T PBC TARKE S HE
BUR RS, MUBERRRBEZ AR 5ARERIFE, X PBC #AEMPRMEN S T ARICRK
FE RAE T R ZER MR B E B . B, AT 28T PBC AR RREE 7 U iE 8 it 520
AT RGLAR, DI 9l R BRI T 58 5 A SR iR 2 F ik dE .

2. PBC A

2% i BREEJE 18 K (percutaneous balloon compression, PBC)#x - F Mullan £ Lichtor F- 1983 45 X4l i&
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(6], &t = TREMIGKELBERGHEAENR, ZARXCHERA . HAREREREN: EBE4E5 ST,
REZHAMUZER, K77 REH BNV R LA, Bl 5 20 28 Bk 3R 38 3 8 HEIR 28 52 R i (Meckel JI%),
NG EREEY RIFERL B T BB “FUR” A, FEHE=XME¥H 14 2~3 745,
72 3 B I 8 . PBC #5410 R IR h T o R gk N R B AL S BR B R E B By, JG AR
[ AL 28 il i R B A AR B BRI S AN L, BE NS HIEE) . em TSR SN . TR R FL
A Bl A i, Hp il BB AR B A, AR AL B A% 3 v] e A AR i), gk
MG AL e 7 6 HL 28 P 22 D RE R 55 JF ACRE 7] BRARAEAH SIS, PBC Arb by — B3 XK N
=X AL - OIS (trigeminocardiac reflex, TCR), SCHRTRIE H & A F 0] Hik 97.3% [8].

TCR BN A — M T 5, = XA E A N2 IR I i T 14 2E #4128 7T (vagal neurons, CVNs) 5| 2
— N K EAAS DL AT 1 9 fih )5 HRL AL (excitatory postsynaptic current, EPSC), Fifi Ja A4 £ B 2 ME AR A K A
EPSC. iX 3 BHZ I8 I F— N XU A B 2 S fi (R e B 2EL i o R = R & 4R AT O I IR AE PP 28 o0 et
AR 2 LLIA B CVNs BI7E AR AR . ©AWFFR TCR S R0 R 253 AN R 5 ik . &
HEH 0] CVNs (1) EPSC WA IEEEAT EPSC RFEEIT[a] o RN JBRIFE 24 57 950 fik (1 B 2 25 10 CVNs ' TCR 5
J I EPSC, T 2455 K J8 I e {225 19 3% CVNs Wi K ¥ EPSC B2 A EPSC RAMTHAR . 25 K JE T g
LSBT Fr SRR I D 23 2 B RE TBURN/ 50 % A J= 25 28 R 32 AR (R0 (9] TCR 1 L R SR I AR v R )0
RN Mk TR, CEET IO, T LRI TR IS BOIREN RE 254 B T 1t 254
PARRSEMEIA[10]-[12], CAMFFEUESE, BRI DT X REE 25 DI £80 TCR R A2 28 ™ B AR B A i3
FEMA[13]e £ BPTR, PBC FARN R BSE H 7 Am2Eok . AR HAREHE: 4ERF MRS 715880
REESIEIEY . BORAR R TCIR SN S0 s N s FELERE b, BRI R AT RESETH B AT IE S, AR KR
3 P R A & AR SE R H S TR VR . IR, PBC AR AR BRI BEASOR G 5, ELX BRI 5 22 10
MR T SR AI AT B A R 2O -

3. PBC HIEEA R
3.1. BB

HHT, 4SRRI 2 40 B 3R IR 18 R(PBC)f ) V2 K F AR 7 2o FEAE AR A 2 A 1) S BA 5
FEARIELL AT (1) RS SERE: SMTHREESETFARASRL T IR, TRRRE,
A R R RS R RS %, RERAAR P Z M SETERE . (2) A RANHIaE S ARz, iR e R
BRI, AT KPR 93/ DRI 5 IS R (V% . AR BN TR IR N, I TG P8R AE 2 o 22 % A DG I RIE 1)
RARK: . (3) AIEEMAIE RSN AR AT SLI 3 3 08 & B <S8k SE ), AL
B b S RIS IOE AN R, TR S TR SRR (4) SCRFZRASIR I AR
T SehtA QUKL . BRIREREE . USRS S = SO I T8, SEDUE RN . PR R R AR 2 R G0IR
AMSERE, BB VPAG, 390 AR R R Z A= 3% 2 (40 TCR) I TR RE 71 5 T AR -

H AT, PBC FARMIA G R Z KA AKEMA . 755 K8 . IRFEKER. TNAMySEZ4midiris s, R
HHOE S RN BRI ZY PR YT B Bt 25 R JE R R TR o MR B SR [14 R KA L S5 K8 B PR YR %
RFEBRER ST, AP-CRbidiss, 2N mEEHES, Kb iR ¥ EsRE, U+ K&
25T 1. M L5515 RIS HT 99 B4k T PBC B, S RNEFISKE . KITHKER. PR
B, RPRAFMME G LRGE4ERE, RIS S0 MRE /1503, PBC FARMBREAZ O PR
TARP=XME - OGN (TCR)EIA, SCERHRE H K A ZEATIE 83%~97.3% [16] [17], 15 K RIZL MLFLZ)
1530l Rk, ERAR BRI 250 B B LR 30 ) A e 5 7 o B SR RFE o TR VA R LB R
WP AR, JFREA S H] TCR MG ML, £ PBC BREE A S V2 [18], 4RTAT, %2478 nl
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AL A 2K T SESREIASRBGEE, AL ENE Z[19], FRAl-BIR AR BORBEFE(R TCR KR,
HATAE—EFEJE LR e ™ SRR [20] JAER, PRy, i D WG AL 25 B i S T I R, 4
AW TR HT BEAT B TR TCR KA X217

HAl, PBC RFRYERFE I IA N UERE ROVE M, (HHBRAEAR R 2% X8 LA 1R B
Ko HARJEWHMGESRE 75 H 40070 S OB I AORE R A R B . 2R, MeEE R BRI, X E R
i e MR 5H 71 R AR B RAS RS AF R A RAREE LSS, IRIZPAE PBC ARG BT .
FE R G AR PR SR IR PR 3T, Wk Sl A T SEOUBE AR PR E BHE BERC &, TR RIS 1Al
BRYE 0 )5 (R P G R L S T s AR AL, AT SEA HE R I T R 3 26 o, 3R T ARIED &, B IREDT
RAFYIN R IRTFARIGARE[22]0 JCHI T @l s Ol T e fit £ 22 BT S5 958 A 835, Wk 3E
AR DRBEIE T A RN, TR EEAC A AR & S R 5

3.2. [EERRREE

WAER, JRTPRITE N S0l £ iy BRIE R 18 AR (PBO) I W 4T 1 H 25 52 2R IR &3 . BT PBC ¥ kI
ZF R S BRI 0 SR BUR R, BEAR R R T R TR B IR PR, IE N A R R R AR Sk T
WFARLFE R AT REP= AR R SREIE S, IR F RS S TIRFAREE. HAT, ImKEH R
FH 0 J& R SRS 3T Hartel 5 F B AR AT AL TE o ELARERIE S 0B O A AMUZT 2.5 om A e o7 % 1 55
AT SRR AR, B S5 7E 2 FET I D IR N HE FE SRR 2 R REHT 222 AR, 8 55 5 41
WUZ B il A5 7 RS N R ALAN O 5, TFLE ZAL N B RESNE 2R 2 R B, PASEE = 44y
SCH SR ERBELAT AT e AR R AR PR TCR B R XU %05 SRAE AR B B3 BRI . Al ic &R
HEAE RIS, SARKR PBC HIBRI S EE it 1 nl 47 I AR 2642

{64t PBC FARHE M) DSA 8t C 5%, 7@ EREARE MRELR, HFEREHEK, 5%
FEEARPEA BT, HEmHL T RSB ZA X P IR SE it 9K, CT SATE AR LA
M RE SRS, AMUKIEARL T FAREK, EH RS 7RG HRIER R AE . X —H AR TN R R
i /E PBC A AL i 7 RIS AE[23] [24]. ML 38[ 15 K[ 25510 S alif 2 R R RS bRIE
JFE PBC FAR. RpEERINTEAIEHE, R 5 ARFIRIFRSE S T3, JEARIE T 2 e R B mm e
PRIRTFEE R S 1A . AR DL AR, SR 0 W3k 3 T de 5 = SO 2R it A% 5 38R, ki
R I TR BRI TR 2 R RS 7 A R R TR BEIRAS T B st ) R M 5 T SR, N JRIRR R PBC
RTT ROPPAL SR AL T AT B A B I R B A2

Je BRI T St PBC W] A ROHLEE 4 B PRI AF DG 1) 22 35 AR, 0 I A BRI PR E Th g 4 il LA 22
JRIRIRAS N FARBAE S K TCR M ERRE . MOramZe 15 E i xt LU FEsE, 54 SRS, RS
IR 5S4 B A I LR B 11252 RS, R PRAK TCR HIRAER . SIEE26]0F 704 TCR R A4 %A
N 2%, AR T4 N PBC #MIRIER TCR KA., SR, JHEBRREEE PBC H AN FH AT I 25 T iR £
RN E5E, SRS RISHER. MAZR K, BIEE CT SHUSHESI 2T, FRIRENRA—
SEMERE, WA I 2 18] € W) B ) 54 E AR R R B R, IR, PR Al AR it =) 8 BRI Al D 56 4 BEL BT B
[ FL 27 ) S R R 8 S AR s 2 R, R A S EURE R RIZIN, TR IRETIEE25].
B, BEESABIORE LI T AREIE, S B rEE SRS, & FARNHEK,
R TTRE B T . RO G B TR, JCIR v SR R T S S A Ak, SRR T R RV b . B
NPPIR I, ARPRK AT RS K EEANE E143), FEFERHmE, WINEsn. shEDnekEeg
L 3 P PN I S R A, AR R L AT RE DR R TR S M E &R g b, JRERREE T PBC
) MR S it 1 58 AT T A %o 5 R B AR DR R L o 5 JBR 24 4 T P (O IR A 42, DA Bt B FIDIR
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SN B A& R RE
BEHR T R

SRR TR ER AR T E4T PBC AT Re = AR IR NN 52, AR SOGIE T 4 S RIEREAT TR, 52
FEFRAE A M4 T BRI (monitored anesthesia care, MAC)HEATFAR, HE1ERTBMRIE T, 4l DUAH S ER
WY, AEIRFFRE B MeBE PR T REAT FR[27]. SR SR AE 28145 J5 SRR AL A |, il LAY 55 K e 47
BAFFEUR, BRI 248 B 5 R M = XA AR B SEHE PBC TR, R A B H BEFAFRREE LR, HY
BERAFMNAZ, JC 1 BRI R B0 AT 4 SRR . fB s SRR RS, Re SRS IITE S W, HFE
BRIE 10 5 R SRS S0 SRR AL, DB AR i AW TR ECR, N FAR B MR RS 57 80
INFRAE T A FE SR Al i 8 S5 [ 29175\ 5 S5 (3 FH KA e O kA7 B, T FH J0 S R IR Ay 48 491 i 38 13847 PBC
TR, P B BIR] 58 T AR . BRIAMES A FHE ] BT, (B LA N 5 R R S UG, H
AR B M AR NAFERENMAZESR, FECE RGBT AIRVEE A, MBS AT BRI
FE[30], S3—T71H, €755 KJE 25K JESE5RIT I S 251 IR R B AT 70 B O R PR AR A o] SO 4
KRR, BEARERIPREE. fFERMT PBC FARF, # R AR5 BhEsERE, — BRI
PO, AR PRI I DK T <O T TR A R AE 2 )2 BRI SEPh AR, S AR Mk B H PR R G
Tl I 3, RIEZ A UAF B R IR . A SEFERKE/E N MAC W 25, BRIH MR B &
ISR TS LS, BRe BIE A H T RFK T PBC AR 40 B . X258 EH T oo 324K, {5
YERF TR EE A B E AR, HXb@EASTiRe N, AT RIARPEAE S E M, Rin, L%
FEWK 2 7R i 0 AE B 4 . R E AE Bk Ty, R EOINE OIS, AT AT REIG N = XA - O I
SAH(TCR) & AR [31]. HRT, 456300k E A PBC A2 5HIERIN TCR RAER K™ R, 1)
2 R I R ISR UEYE N FANME 5 22 4 P o 75 08 B R o BT T — P IGIE .

o XL ILIRIMI B 7 2R = SRR AE PBC HRHES I (1 H 221 2
3.3.

Table 1. Comparison of relevant indicators of percutaneous balloon compression under different anesthetic approaches

1. TRIKEEA R TERIKEEBAREXIBIRII L

4 By RREE SRR + EHE B4 R R SRR
(General Anesthesia) (MAC) (Local Anesthesia)
S N [y ==
=it - ﬂ:%?%gi[’gﬁf%;ﬁ%if FRMZGMT TCR 0% RERIE, AHET B
LRIHTCR) g% ol 3%9@?&%“ ERWER. HAEE  BORTh $%-15%0 8 hl
KRR H1BL TCR [15] [16]. JZ AT T R TCR [15][25] [33]-
RIF SATHERYL, A KRBT . BAFRAT,
BEWHERE BE. BERXREERILZ, 8 BUWZEORSESNARA HER R RERN B e —E
W EEE 1% 100%. ARJ5 6 4BV TR HIEIR(VAS W5 >3
ST RCATIE 98.5% [34]. ), AR 52 FA[25]
JBE R 25~55 Sy, REAREM BEA TSGR . NN -
g HDRERENCT. CH. kb, Sgak ne i T KEET
DSA %5 R RE FRIAK, FTARE  WEIAITRL BRAER AR %ﬁﬁmﬂﬂ’[ls] -
¥ Bl B2 R [15] HTHEK: °
b, BHEN2~5 K. ZEERR _ - e .
B R 2 F R, T Ji. 5 Eaall R R KA. AFENHAIFER,

%5 K,

fle

THE BT 8] R -
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WFFER, MR TIRFERREE, 7EIRBRIOIRAS N0 PBC FARNK, TCR HIRAMNREETm[32], X
— RN, £ MAC B AT PBC, BRIFVRBE AR L 0 08 : B %% K TCR, RN RE
HIEIR . S SE 2 4. Bk, ARF5RREE TR e (R B E AR P ETIE . FARAE R A FIRT, e
M sl /1288 5 R IR ORY . X Fh 2 H bR A B F U 25 B 25 B 22 R B T AR ok, AR
YRR R BORGE . YRR T RRIR G s R H R & — 2 BT TCR I LR &3 .

INGS

PBC I, 224, KRGS, IR AR R P32 N SR, AR IR 2 il Kk
P58 FrEUT R ZPOR, LA TCR B A (Lt sh 7122 R 20esl, IR 42 2R SRR BRI A% 0o 3 5o
HAT, 452 PBC f Bt RN 20, (EEEE FARBORIABILL . 851 F BUh R g bl
FARERBUR 2P MR BT, = BRI S I R BRI E B (MAC)FE PBC IR H 238 2 . (E A5 53R )
i, LIRRRETT NG LB SRR, FFRgEX 0 “mIr R, WA 1o FRIEEE N RAE 78 70 VAl S 4R
B LRI | wﬁﬁﬁ\iﬁﬁﬁﬁﬁﬁﬁﬁ%%mt,%ﬁﬁ%%ﬁm,ﬁﬁﬂﬁm@%%ﬁ,ﬁ%
— A R E B L B A I BRI R
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