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Functional magnetic resonance imaging study of lidocaine medicated plaster in the treatment
of chronic low back pain *
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Abstract Objective: To investigate the efficacy and potential neural mechanisms of lidocaine medicated
plaster for chronic low back pain (cLBP) using functional magnetic resonance imaging (fMRI). Methods: From
November 2023 to May 2025, a total of 50 patients with cLBP were enrolled and randomly divided by lottery
into an experimental group (72 = 25) and a control group (72 = 25). Participants in the experimental group received
lidocaine medicated plaster, while those in the control group received placebo patches for 2 weeks. Clinical
evaluations and fMRI were conducted before treatment and after two weeks of therapy. Changes in central nervous
system activity were explored by analyzing the amplitude of low-frequency fluctuation (ALFF) and functional
connectivity (FC) before and after treatment. Results: Patients in the experimental group showed significant
reductions in both central sensitization and neuropathic pain scores alongside improvements in pain intensity,
whereas the control group only demonstrated pain intensity reduction. Compared with pre-treatment, the experimental
group showed significantly decreased ALFF in the left cerebellar lobule VIII, increased ALFF in the right Calcarine,
and decreased FC between the left cerebellar lobule VIII and the right triangular part of the inferior frontal gyrus.
However, there was no significant change in the control group after treatment. The improvement in clinical pain
intensity brief pain inventory (BPI) and neuropathic pain symptoms Leeds assessment of neuropathic symptoms
and sign (LANSS) was positively correlated with the decrease of ALFF in the left cerebellar lobule VIII.
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TLVU D AR IR R 5 0 (20223BCG74001)
SOEEEH EE 2y830226@163.com; AR ndyfy02301 @ncu.edu.cn



o1 [B [ 2 2 & Chinese Journal of Pain Medicine 2026, 32 (9)

* 689 -

Conclusion: Treatment with lidocaine medicated plaster can effectively alleviate the symptoms of cLBP, and its

central analgesic mechanism may partially stem from the modulation of functional activities in the cerebellum

and inferior frontal gyrus.

Keywords chronic pain; functional magnetic resonance imaging; lidocaine medicated plaster; neuropathic pain
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ALFF: amplitude of low frequency fluctuation; ROI: region of interest; FC: functional connectivity
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Table 1 Comparison of baseline characteristics between the experimental and control groups

IR Xif R it e P

Experimental group (72 = 18) Control group (72 = 24) Statistical value P-value
RS (%) Age (years) 33.5(30.8) 26.0 (7.2) z=-1.137" 0.26
PER (5/4) Sex (Male/Female) 8/10 14/10 11=0.795" 0.53
FEIHFFEEIE IR] (H D Duration (months) 36.0 (44.2) 12.0 (43.5) z=-1.427" 0.15

GRS © R ARIS; “Mann-Whitney test; " Chi-squared test.
F 2 RIALANR R 2900 5 I R FaAw LA

Table 2 Comparison of clinical indicators between the experimental and control groups before and after treatment

R4 e ZH
Experimental group (7z = 18) tz 1l P Control group (72 = 24) t/z 18 PiE
F 2455 M55 t/z value  P-value P25 255 t/z value  P-value
Pre-treatment Post-treatment Pre-treatment Post-treatment
YIRFERE ) HoAthlIm R FE#5 (43D Pain and other clinical evaluations (scores)
VAS 4.00 (1.00) 3.50 (1.50) 2.549° 0.011* 3.50 (1.75) 3.00 (1.00) 2.554° 0.011*
BPI 30.28+15.18 18.61+12.24 3.502°  0.003** 17.50+9.59 13.54+9.69 3.192° 0.004%*
CSI 27.39+15.61 19.78+12.11 2.642° 0.017* 17.544+10.96 17.46+£11.07 0.043° 0.966
LANSS 1.50 (5.75) 0.00 (2.75) 1.997* 0.046* 0.00 (3.00) 0.50 (3.75) -1.109° 0.268
DN4 2.00(3.25) 1.00 (2.00) 2.090" 0.037* 0.50 (1.00) 1.00 (2.00) -0.857° 0.391
INEME 265 0Ps (49D Neuropsychological evaluations (scores)
MoCA 27.00 (5.25) 27.00 (2.75) -0.679" 0.497 28.00 (3.00) 28.00 (2.75) 0.354° 0.723
HAMD 6.00 (10.50) 3.50 (8.25) 1.899" 0.058 2.00 (2.75) 1.50 (3.75) 0.776" 0.438
HAMA 4.00 (6.25) 3.00 (6.00) 1.482" 0.138 1.00 (3.00) 0.50 (3.75) 0.178" 0.858

CBURBL RIS IR, OO K250 *P < 0.05, **P<0.01, SHZIRTMLL

* Wilcoxon signed ranks test,  Paired sample ¢ test; *P < 0.05, **P < 0.01, compared with pre-treatment.

&3 WA AT G AF £ ALFF Z 200 X

Table 3 Brain regions with ALFF differences before and after treatment in the experimental group

MNI A A AR

2R fili X AAL3 iR NI MNI peak coordinates tfA
Hemisphere Brain area Abbreviation Cluster size t-value
X Y Z
7 Left /NS VIIT X Cerebellum 8 Cere8 81 24 -75 -51 -5.4835
4 Right B EEARZE A [ K2 5T Calcarine CAL 71 3 -78 6 4219

IR ZE S fHHE T GRF HFIE (AFRKT P <0.005, HIPIKT P <0.05)

ALFF: RUHRIE: AAL3: HaHIARICEIEEE =/ MNL: SRR 2T 5T

Note: The values are based on GRF theory correction (voxel-level P < 0.005, cluster-level P < 0.05)

ALFF: amplitude of low frequency fluctuations; AAL3: anatomical automatic labeling atlas 3; MNI: Montreal neurological institute.

x4 WIANZETE 5 AN NMK VIT X FC 17752 5 H i X
Table 4 Brain regions with FC differences linked to the left cerebellar lobule VIII in the experimental group:
pre-treatment vs. post-treatment

W o MNI WA A AR .
Frk Jiii [X. AAL3 B MNI peak coordinates t1H
Hemisphere Brain area Abbreviation Cluster size t-value
X Y zZ
TN
41 Right =BT IFGtriang 342 -42 39 12 -5.6796

inferior frontal gyrus, triangular part

IR 7 7 fHHE T GRF HFIE (RFKT P <0.005, HIPUKT P<0.05)

FC: DIREIESE: AAL3: HIDFEHIARCEIE S =R MNI: SEREFIRIZ DT 5T

Note: The value was based on GRF theory correction (voxel-level P < 0.005, cluster-level P < 0.05)

FC: functional connectivity; AAL3: anatomical automatic labeling atlas 3; MNI: Montreal neurological institute.
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Fig. 2 Brain regions with ALFF and FC differences before and after treatment in the cLBP experimental group and the correlation
between changes in ALFF values and clinical scores
(A) Brain regions with ALFF differences before and after treatment in the experimental group; (B) Brain region with FC
difference of left cerebellar lobule VIII before and after treatment in the experimental group; (C) Correlation analysis
between ALFF changes of the cerebellar lobule VIII and clinical score differences before and after treatment in the chronic
LBP experimental group
Cere8.L: left cerebellar lobule VIII; CAL.R: right Calcarine; IFGtriang.R: right inferior frontal gyrus, triangular part; BPI:
brief pain inventory; LANSS: Leeds assessment of neuropathic symptoms and signs; ALFF: amplitude of low frequency
fluctuation; FC: functional connectivity.
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