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Research on the Application of Peripheral Perfusion Index in Evaluating the Efficacy of Minimally Invasive Treatments for Chronic Pain

Wang Jiayi

( Affiliated Hospital of Yanbian University ~ Yanji, Jilin 133000 )

[Abstract] Chronic pain is often accompanied by autonomic nervous dysfunction, leading to peripheral vasoconstriction and reduced tissue

perfusion. The Peripheral Perfusion Index (PI), a non-invasive parameter obtained via pulse oximetry, provides real-time

reflection of vascular tension changes. In recent years, Pl has been explored for efficacy evaluation in minimally invasive

treatments for chronic pain (e.g., nerve blocks, pulsed radiofrequency ablation, spinal cord stimulation). This article

systematically reviews the physiological mechanisms underlying PI monitoring, evidence of its application in various minimally

invasive therapies, its advantages and limitations, and proposes future research directions, aiming to provide novel insights for

the objective assessment and management of chronic pain.

[Key words] Peripheral Perfusion Index; Chronic Pain; Minimally Invasive Treatment; Efficacy Evaluation; Autonomic Nerve Function

1 [iE

PV RrE sl R R BRI 3 A4S H P, 2k
SRR 20%-30% . KISR0 B E A0 BT i
WH AR LS | JER I A EAZ AR L. I ATRYT I
PRZERERT . KPS (PREF ), BHEHLAIIE (SCS) 4%, I
B/ BORIRY] , © AR PR IR I B B SR,
A2 00, S PR S 3 7 1) B 220 B B 7 AL, AT I
PRAERSL

A5 TR PG T B2 LS4 (VAS) il
BT (NRS), HIX L MAR IR 5 52 5 i 154 |
WHIRETY . SIS S R ML m R ra s, JEHX FAFA
ILESAG AR R, FTREEARR. Bk, FHREW.
T AT AR, X TR R AR B

64

HNHFETEFE R (Perfusion Index, PI) Jeid i G HL A FR A
ICHARIRIFIIRRR , IEW S BRI 0.3%-10%. PL{ERZ AL
SRR AR ORI R BRSNS |
PIREAR ;T4 AR IR RR s sk T, ARG 5k . PI
mIF;, BEFX—HUH] L PUEAFR U TP HEAom i
BRASFIIFR, A SCRARCHITE R T LA

2 P W0y A FELH] S AR A

PR EF B i R U K5 5 o 33k &
215 (660nm ) FIZLAME (940nm ), ZEZH LR Bsh ki
F 2T e, ks O ENCAs 1 i 25 b )
ARty (8L, RRlKIn S ) MM S92 LLRDY PL,



A

The Primary Medical Forum EEE%itiz ¥ 8% 5 6 #2026 &£

WEAR: Pl= (BkShfES / EKSIES ) x 100%.

P 32 M A4S PRI SITE I R LB, 2 RUR A
F . (DB ZE MRS AT o 1 32 PR S0
ARMEE PLR R i H AR HP DR AT AR 0 L 0 0 5
@RI ARIRS R M AW, BT P @IS T2
MAMIEZR . 2205 F RS B2 PL,

TEPSRIAG R, PURIRSAAE T . Jof, HL:, S,
B L (RN CAAT ) XSRS N R A (R
PEITTAS AL )o X SEA s (i H O I AR R iR 7 7RO
il BEARR BEFE B

3 PLAERYEPE R AR T

3.1 PR BHENAYT TRy A

2 BEL VT S SR PO RR e 247 i A [ e S 38 o 2 JA T L
WA S A% T BTG P 4, 7 T TRYT SUBEHEAR MR . &
ZePE IR ZE A AE (CRPS) 4§,

SN2 T B I PY IV R U s, DAEIR 22
TIBHAR (SGB) YT LIRS TSR 0], ZWRFFUESE: A
SEPRAR I, BRI TR 1Y PLIEAE 1-3 /5PN BETHm, T
e I 3 T TR R R A Y 309%0-50% , TR TG A5 4k
Ginosar ZFAURFFE L, DL PT T+ =35%1E 0 SGB HizhiH
WirbrifE, HAziR# TAERERZ F il (AUC) 15 0.92, fit
FRET R (=1.5°C, AUC 0.78 ), E P —IG4 A 67 il CRPS
BERMFE R, SCB G PIFHREIRES 1 G VAS [#
IR S EEIEARSG (1=0.58, P<0.01),

2 AR BEL AR 7 TR L %) B [ 5 5 4 BT Sy M e e
MR , A7 R 2R BELTS BB ffe JR s SR B S RS 38
BT, FERMERE PLIGIN, AR, RI7)E 1540
PO BE PRI 20% 0085, RIS 1A H IR 27
=50%I1 LAl ik 86.7%, i PLICH] AR E (N 41.2%., iX
W PLAT YR B e 9y 75 R AT

3.2 ke (PRF) 3697 FROGIBIE M

PRE i it i U . RIS RRA B IR Y Rh 2Tl A
SRS T AN BT, 8 F T = SOl | PRI Z 5
2R . B PRE AP ERIZI M SR M s, 1555 1

MELATEIRIT 5 FIrROCR

T2 IAE PRE VAYT T Wl 00 5 (@) -4/ 2 ik P
(I EEAE (Pl ratio )o XFESFI—IURTHETERI XA T 78 il
PIB G AR, B EIRMET PREJAYT . 4R 0
7, ARJE ENZ ER AN AN PT B RT3 T 0.28 £0.11;
PIFHE = 0.20 FE AR e tR , HAURE S 85.7%, FF
SEEHR 76.9%, TWMARJG 2 JEB IR 22 1% = 50% 1) P 10
{Hik 88.9%. WF5E# NN, PLIASLATRESC ML T PRF X§7¥
AR 221 A7 J3C R B 5 JRR— SRR AREDR 14 B 2 5

3.3 HRERHEIL (SCS) ARy nH

SCS 3 A A F AR A AT AL , S b v ) i 22
TG, SRR T M A 2 IR A T AR Pl
B58 PRI RS R IR S B s PR X, (B
JPRIIR A T R 0 R PR, S — PP e PRI

van Helmond S5 A9BSR I, AL SCS ARG T /&
A, IEREMHIHE BE- SR ST, S URFEMT BohE
MY K. PLIE . ERPINKEE, MRS (R
40-60Hz, JJkF& 200-300 s ) SHUNF, 27 7297 B R 2
Bk PLAERIBOT R 2 2B A T s 15%; i PLICAZfbak,
TR, ARJE AR E S 45%, T PLIHE
H (1% ). 7R PLATHBIAET SCS A B AL B K S8k
HEOEREIAE,

HEAh, SCS ARG PLAME S W BUE A OC . — IR
BEPEBAFIRFSE (n=62) s, SCS ARJE 24 /Nt PIF34 PE
BT Rl 20919845, RJF 6 D H IR AR (K%
RN =50% ) F 81.5%, TiTHREAL 20%E A RRNH
40.0% (P=0.003 ), ZHIFENN, A5 HAGER BEERE
EATREJE SCS KA R EREIA .

4 PLVFHASIIESS . IR SR

4.1 fe

GG FEWEFRALL, PLAALIN S OFWHER
SEBE NI, 54 IS REII RN s Qe AT S i,
LIRS TS RN AR AL s G BEAH G B e 2 M 5508 7%
DRI S R TN RERES s @R R VAR AL AR (F T EE AL

65



The Primary Medical Forum EEE%i8iz $£ 8% 5 6 8] 2026 £

A

AR SRRV (HAESEZ 5%-10% ); @JCA 3 FIH
WA W, TRAIMNIA

4.2 JRRR

FIAT PLA R A Pk (DIRARH R 2 PR IR |

LRGPPSR DBEA SRR P1 S R 5T RE 1L
P, S V-SRI PR @I PLAERY
SR CBEIRIA . SME Sk . BN ) R IETT
%O

BEnb AL UV R A AE . BRE ), 5%
Bah . MAETEMZYI TR PL, T A AR AU A
QRS PLAR R R, X TIRT . BN
FIFESAC 35 1 42 TN B PR s DI PR R (A 58— & PR
19 PLASAEFIBAREZE AR (15%-50% ), WA AL ;
WICHE X ARSI PR & A EMZ L, ANREX 4>
Vit . BB O PR

43 JRH#

RKIFNE T OFFRRFEA Z 0BT, BT
ANFEENATT 7720 PRI RICR B ; QR PLERS
OFAEFME (HRV ), KRB (GSR) 2 H 0

5 ghik

HMEIHE TR KU D — b S WS R 4 K (4 A B
o5, TN PEAORRANG YT P RGTAG P B R TR
So EREBEM ., SRR . Bkeh S,
RIHAFIRI T IS AN ETE R B A8 0GE , I AT e —E R B
TR RCR o A H AT AR IR IR N B AR AL A I 2 )
A, EBEE WAL A RIS AR, PLAT RN
PSR BR o U A S E LA TH, RS PR A B

CEMAE” ) CFEMELT R,

SE M :

[, 250, T20. AMEREEHEECTE A W i i o PR T, I RIBRERE 2%, 2021, 37(6): 652-655.

[2]Lima A, Bakker J. Clinical monitoring of peripheral perfusion: what do we see and what can we measure?[J]. Critical Care,
2017, 21(Suppl 3): 312.

[3]Ginosar Y, Weiniger CF, Kurz V, et al. Perfusion index as a predictor of sympathectomy following neuraxial blockade:
a prospective observational study[J]. Anesthesia & Analgesia, 2018, 126(3): 981-987.

(41015, o, XA, AR 2T BT A A XA £ B AR AR AN R T F e B s mal ). vh R B2 27 248, 2020, 26(8):
602-606.

[SIERN, PREEME, DShese. A 2R R L BRSO S P R J]. AR BB 2 S IRATZRGE, 2021, 43(4):
321-325.

[61XIFE, i, Rig. SNEHEESSBAEN RIS 5 P28 K AT R L] h AR R R, 2022, 28(3): 1
89-194.

[7lvan Helmond N, Aarts LPHJ, Timmerman H, et al. The perfusion index as a predictor of successful spinal cord stimulation in
patients with failed back surgery syndrome[J]. Neuromodulation, 2019, 22(8): 918-923.

[81ME:, 24, R, ARG IR S SNSRI ECE A P A B E L], TP ERERE 2Rk, 2022, 37(7): 928-932.
(O] PR R 2P o 22 BTSSRI AT Y7 BRI AL (2022 4R AP R FARE, 2022, 28(1): 1-8.
[10]Sessler DI. Perioperative thermoregulation and heat balance[J]. New England Journal of Medicine, 2016, 374(26): 2577-2589.
(LTJEHT, AR, P2 TAS TR AR BLAR S ). [EPRRRIE: SRR, 2020, 41(5): 498-502.

66



