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Objectives This study aimed to evaluate the effectiveness of ultrasound-guided acu-
potomy treatment for plantar fasciitis.

Methods We conducted online searches using 9 databases, including PubMed,
Cochrane Library, Embase, China National Knowledge Infrastructure, Research
Information Sharing Service, DBpia, ScienceON, Oriental Medicine Advanced
Searching Integrated System, and Korean studies Information Service System, up to
May 21, 2026. Randomized controlled trials and retrospective comparative studies
that evaluated ultrasound-guided acupotomy treatment for plantar fasciitis were
included. The risk of bias was assessed using the Cochrane risk of bias tool version 2.0
and risk of bias in non-randomized studies of interventions.

Results Five clinical studies were included. The meta—analysis showed favorable ef-
fects of ultrasound—-guided acupotomy treatment compared with conventional acu—
potomy in reducing pain measured by the visual analogue scale (mean difference, MD;
-0.71 [95% confidence interval, Cl; =1.08 to —0.35], p=0.0001) and improving foot
function measured by the American Orthopaedic Foot and Ankle Society ankle—hind-
foot scale (MD; 6.97 [95% Cl; 4.18 to 9.76], p{0.0001).

Conclusions Our systematic review found favorable results on the effectiveness of ul-
trasound—guided acupotomy treatment for pain and foot function in plantar fasciitis.
However, evidence was limited due to the small number of included studies, hetero-
geneity among studies, risk of bias, and insufficient reporting of adverse events.
Further well-designed clinical studies are needed to obtain stronger evidence. (J
Korean Med Rehabil 2026;36(3):75-90)
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Identification of studies via databases

Identification

Studies identified through 9
Databases (n=13)

OASIS (n=0)

RISS (n=1)

KISS (n=0)

DBpia (n=0)
ScienceON (n=1)
PubMed (n=0)
Cochrane Library (n=0)
Embase(n=0)

CNKI (n=11)

A4

Studies screened
(n=12)

A4

Studies removed before
screening:

Duplicate studies removed
(n=1)

A 4

Screening

Studies assessed for eligibility
(n=12)

A\ 4

Studies not found whole text
(n=0)

[

)

Included

Studies included in review
(n=5)

[

Y

Studies excluded:
Ineligible study design
: no comparator (n=1)
Ineligible intervention (n=6)

Fig. 1. Flow chart of the study selection process. OASIS: Oriental Medicine Advanced Searching Integrated System, RISS: Research
Information Sharing Service, KISS: Korean studies Information Service System, CNKI: China National Knowledge Infrastructure.

Table I. Summary of the Randomized Controlled Trials and Non-Randomized Studies of Ultrasound-Guided Acupotomy for Plantar

Fasciitis

First . Sample size Mean age . .
author Study design e — [ Treatment period Intervention ~ Control

Duan'? RCT I: 117 (54/63) I: 54.36+15.04 1 time UGAT AT
(2016) C: 117 (52/65) C: 53.59+18.14

Xiong® RCT I. 25 Overall: 45.12+1.14 1 time UGAT AT
(2017) C: 25

Pan'Y  Retrospective I: 309 (201/108)  I: 46.57+8.36 NR UGAT AT
(2023)  comparative study C: 318 (216/102) C: 47.61+6.71

Liu'®  Retrospective I: 51 (27/24) I: 51.03+4.06 1 time UGAT AT
(2025)  comparative study C: 46 (25/21) C: 50.39+3.24

Li'® RCT I: 30 (14/16) I: 53.83+8.15 Once/week for 3 weeks UGAT AT
(2026) C: 30 (16/14) C: 54.63+7.22

RCT: randomized controlled trials, I: intervention, C: control, UGAT ultrasound-guided acupotomy, AT: conventional acupotomy,

NR: not reported.
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Table II. Summary of Treatment Points in Intervention and Control Groups

First Treatment points
author Intervention Control
Duan'? The tender point identified according to the “pain as The most obvious tender point identified by palpation
(2016) acupoint” principle
The lesion scanned using musculoskeletal ultrasound
The ultrasound-identified jinjie lesion, defined as a
high-tension area with local plantar fascia thickening,
disordered echo, and abnormal blood-flow signal
Xiong'¥  Location of the lesion scanned using musculoskeletal The most obvious tender point on the plantar surface
(2017) ultrasound
The lesion or thickened plantar fascia
The tip of the calcaneal spur
Pan'¥ The thickened part of the plantar fascia scanned using The same acupotomy release procedure as the intervention
(2023) musculoskeletal ultrasound group, but without musculoskeletal ultrasound guidance
Release along the direction of plantar fascia fibers under
real-time ultrasound monitoring
Liu' Location of the lesion determined using ultrasound The most obvious tender point at the posterior one-third
(2025)  The lesion or thickened plantar fascia of the plantar surface
The tip of the calcaneal spur The bony prominence or spur region identified by
conventional localization
Li'® Location of the lesion scanned using ultrasound The most obvious tender point at the posterior one-third
(2026)  The thickened plantar fascia or calcification focus of the plantar surface

The tip of the calcaneal spur The bony prominence or end of the calcaneal spur
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3. HIZE 212 E7KFigs. 2, 3)

MAHE 53] AT F 37 1213199] RCT+= Cochrane’s

risk of bias version 2.0-%, 2%H4192] T&Ex WA=

First

Results

1) (1) 6.55+1.69—0.80+0.16 "
(C) 6.55+1.52—1.48+0.13

2) (I) 47.58+21.08—96.64+4.77T

(C) 46.50£19.06—91.11+8.22
3) (I) 2.65+0.58—0.24+0.03 "
(C) 2.54+0.57—0.45+0.07

1) (1) 7.85+2.13—3.1241.07°
(C) 7.862.04—4.61+1.12
2) (I) 2.64+0.57—0.23+0.02°
(C) 2.5320.56—0.440.06

2) (I) 5.33+1.28—0.79+0.49
(C) 5.41£1.47—0.85+0.21
3) () 64.28+5.59—16.71+1.51

(C) 63.58+4.47—17.23+1.91

2) (1) 5.68+1.24—0.92+0.18
(C) 5.43+1.39—1.17+0.20

3) (I) 53.69+10.12—85.10+7.36 "
(C) 55.42+9.87—79.24+9.18

4) (1) 3.3040.26—3.99+0.23
(C) 3.32+0.30—3.84+0.22

2) (I) 5.83+1.34—1.70£0.927

author Outcomes
Duan'? 1) VAS
(2016) 2) AOFAS
3) Tenderness score
Xiong'¥ 1) VAS
(2017) 2) Tenderness score
Pan'¥ 1) TER D) 96.12%
(2023) 2) VAS (C) 94.97%
3) FFI
4) Recurrence rate
4) (1) 3.56%"
(©) 7.55%
Liu" 1) TER 1) () 96.08%
(2025) 2) VAS (©) 93.48%
3) AOFAS
4) Medial heel peak force
Li'® 1) TER 1 (D) 96.67%"
(2026) 2) VAS (©) 73.33%
3) AOFAS
4) MFS

(C) 6.10+1.30—3.40+1.07
3) (I) 61.33£7.30—89.03+6.96
(C) 61.37+6.43—78.57+7.61
4) (I) 62.47+£6.82—89.27+5.63 T
(C) 62.13+7.15—78.93+6.84

VAS: visual analogue scale, AOFAS: American Orthopaedic Foot and Ankle Society Ankle-Hindfoot Scale, TER: total effective
rate, FFI: foot function index, MFS: Maryland foot score.
'p<0.05 and Tp<0.01 indicate significant differences between the two groups.
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Risk of bias domains

| b1 | b2 D3 D4 | D5 | Overall |
eE 0 0 © @ O @
=)
o) @ © ® O O @
w
ezs) | 0 © & O © @
Domains: Judgement
D1: Bias arising from the randomization process. ,
D2: Bias due to deviations from intended intervention. @ rion
D3: Bias due to missing outcome data. - Some concerns
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result. . Low

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

| B v [ someconcens [l Hsnesk |

Fig. 2. Risk of bias of the included randomized controlled trials using RoB 2.0. RoB 2.0: risk of bias 2.0.

Risk of bias domains
DI | b2 | b3 | p4 | D5 | D6 | D7 |Overal|

rnc2s) @ @ & O O @ © @
lueozs)| @ O @ © © @ © @

Study

Domains: Judgement
D1: Bias due to confounding. .

D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. - Moderate
D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. @ Lov

D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions
Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

B owisk [ woderaterise [l Serious isk

Fig. 3. Risk of bias of the included non-randomized studies using ROBINS-I. ROBINS-I: risk of bias in non-randomized studies
of interventions.
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Aol A= 132 ‘serious’, 13- ‘moderate’ = B 7}5}
o A A3 SHe HE" IHA= VAS, FFI,
AOFAS 5 T34 ARAEE AML319 1 H7HA =7}

AL
B ‘serious’ = H7}s}

‘serious’,

:

¢
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d o R7E G < glof 24

ATk Ae A Ay B2 Qs niEd JYeAe 29
o] A7 w= WA AAIZF e A} 2w} A
of BiEo] {7t AEIE AE Qle A2 ok &

ettt 18y AH 5EE AT ZEEZo B4
Aol R1=A] gkof, AMA|FE B A AlFlo] AR
o AG=AEA AEsH7] AHRT. ©]
5 ‘moderate’ 2 H7}5ITH

2 i

| wel 2 &

4. HEREA

1) TER

TERS B7} AFE AR 33014199 Ao s
HEREA S Al AN AT n=390, =" n=394),
RR=1.05 (95% CI, 0.96 to 1.16, Z=1.09, p=0.28)% L}E}
Wt ol 259 fEdt B3 X Eo] izl H
3 F FRSNA SAASE FT AolE HolA &
=2 Yu|gth. oyl sk 1F EA4lA RCT 1%
S B3 A3} RR=1.32 (95% CI, 1.05 to 1.65,
=240, p=0.02)Z I3 7} SRILUT, T
AT 2FolAE RR=1.01 (95% CI, 098 to 1.05,
Z=0.85, p=0.40)% |3+ xfol7} Ve A] ekt &
A2EF T ol@AY AR AF Chi=5.09, ’=80.4%
(p=0.02)E A7~ AA F3 W& A o7} o8t
Atk AA AT 3 o) BAL P=66% 2 T= TEO
AtkFig. 4).

2) VAS

NI

VASE %7} A B2 A3 5712199] Qo) el w)
EREAS Alde AP n=532, tET n=536),
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
1.2.1 Randomized controlled trials
Li 2026 29 30 22 30 13.3% 1.32[1.05, 1.65] - =
Subtotal (95% ClI) 30 30 13.3% 1.32[1.05, 1.65] ———
Total events 29 22

Heterogeneity: Not applicable
Test for overall effect: Z =2.40 (P = 0.02)

1.2.2 Retrospective comparative studies

Liu 2025 49 51 43 46  35.5% 1.03[0.94, 1.13] E

Pan 2023 297 309 302 318 51.2% 1.01[0.98, 1.05]

Subtotal (95% ClI) 360 364 86.7% 1.01[0.98, 1.05]

Total events 346 345

Heterogeneity: Tau? = 0.00; Chi? = 0.09, df = 1 (P = 0.76); 12 = 0%

Test for overall effect: Z = 0.85 (P = 0.40)

Total (95% ClI) 390 394 100.0% 1.05 [0.96, 1.16]

Total events 375 367 ) )

Heterogeneity: Tau? = 0.00; Chi2 = 5.85, df = 2 (P = 0.05); I = 66% f f ! f !
Test f Il effect: Z=1.09 (P=0.28 05 0.7 1 15 2

estor overall & ec_: 1 Z=1.09 ( o ) Favours [control] Favours [experimental]
Test for subaroup differences: Chiz = 5.09. df = 1 (P = 0.02). |2 = 80.4%

Fig. 4. Forest plot of total effective rate comparing ultrasound-guided acupotomy with conventional acupotomy. M-H:
Mantel-Haenszel method, CI: confidence interval.

Experimental Control Mean Difference Mean Difference

I e e ei IV. Random, 95% CI
1.1. 1 Randomlzed controlled trials
Duan 2016 0.8 0.16 117 148 0.13 117 23.3% -0.68 [-0.72, -0.64] =
Li 2026 1.7 0.92 30 34 1.07 30 16.1% -1.70 [-2.20, -1.20] e
Xiong 2017 3.12 1.07 25 461 112 25 141% -1.49 [-2.10, -0.88] o
Subtotal (95% Cl) 172 172 53.6% -1.25[-2.01, -0.49] .
Heterogeneity: Tau? = 0.40; Chi? = 22.31, df = 2 (P < 0.0001); I? = 91%
Test for overall effect: Z = 3.23 (P = 0.001)
1.1.2 Retrospective comparative studies
Liu 2025 0.92 0.18 51 117 02 46 23.2% -0.25[-0.33, -0.17] =
Pan 2023 0.79 049 309 0.85 0.21 318 23.3% -0.06 [-0.12, -0.00] N
Subtotal (95% Cl) 360 364 46.4% -0.15 [-0.34, 0.03] ¢
Heterogeneity: Tau? = 0.02; Chi? = 14.91, df = 1 (P = 0.0001); I> = 93%
Test for overall effect: Z = 1.62 (P = 0.11)
Total (95% Cl) 532 536 100.0%  -0.71[-1.08, -0.35] <&
Heterogeneity: Tau? = 0.15; Chiz = 370.74, df = 4 (P < 0.00001); I> = 99% 4 2 0 2 i

Test for overall effect: Z = 3.86 (P = 0.0001)

X X Favours [experimental] Favours [control]
Test for subaroun differences: Chi? = 7.59. df = 1 (P = 0.006). I> = 86.8%

Fig. 5. Forest plot of visual analogue scale comparing ultrasound-guided acupotomy with conventional acupotomy. SD: standard
deviation, IV: inverse variance, CI: confidence interval.

MD=-0.71 (95% CI, -1.08 to -0.35, Z=3.86, p=0.0001)% S V)5 35 SHolA BAHSE o A &
YT ols 253 ff=st =3 X|g57o] x| e BYE oustth WA A 2F o] =2 P=65%
HIE] VAS H5E 9F 071 O Z4AAIF)= Aotk A 2 FEE TF0|UHFig. 6).
AT 7F o] FAL P99%E - =2 =0l ATKFig. 5).
0|ZtE 2
3) AOFAS 5. 08 -
AOFASE 37F A= ARS 330102) Aol T B ulEREA oA VASE P=99%2 ul$- =8 o]

3l wlEREA S A g AI AT 0=198, ZT 0=193),  Hol o]o] i3t 7} HZS 9130 leave-one-out W7

MD=6.97 (95% CI, 4.18 to 9.76, Z=4.89, p<0.0001)= B AT ZF ATE Ao 2 A9slge
Btk ol 2 fresh 24 Asae] diETel  da s Mp)s -0.5201]/\1 -0.89 Hglglom, P g
HIsl AOFAS & °F 6,974 T A= 20, o 96.99%2 4A=3). ol B4t A7E A|9)3h

£ l-l'( rulo
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Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.3.1 Randomized controlled trials

Duan 2016 96.64 4.77 117 9111 822 117 43.1%
Li 2026 89.03 6.96 30 78.57 7.61 30 27.1%
Subtotal (95% Cl) 147 147  70.3%

Heterogeneity: Tau? = 9.99; Chi? = 5.63, df = 1 (P = 0.02); I = 82%
Test for overall effect: Z = 3.15 (P = 0.002)

1.3.2 Retrospective comparative studies

Liu 2025 85.1 7.36 51 79.24 9.18
Subtotal (95% CI) 51 46
Heterogeneity: Not applicable

Test for overall effect: Z = 3.44 (P = 0.0006)

46 29.7%
29.7%

Total (95% Cl) 198 193 100.0%
Heterogeneity: Tau? = 3.92; Chi2 = 5.72, df = 2 (P = 0.06); I = 65%

Test for overall effect: Z = 4.89 (P <0.00001)

Test for subaroup differences: Chiz = 0.39. df = 1 (P = 0.53). I? = 0%

5.53 [3.81, 7.25] -+
10.46 [6.77, 14.15] ——
7.71 [2.91, 12.51] .
5.86 [2.53, 9.19] —a—
5.86 [2.53, 9.19] S
6.97 [4.18, 9.76] -
20 10 0 10 20

Favours [control] Favours [experimental]

Fig. 6. Forest plot of American Orthopaedic Foot and Ankle Society ankle-hindfoot scale comparing ultrasound-guided acupotomy
with conventional acupotomy. SD: standard deviation, IV: inverse variance, CI: confidence interval.
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Appendix I. Method of Searching for PubMed

Search terms

#1 “plantar fasciitis” OR “plantar heel pain”
#2 “acupotomy” OR “needle knife”

#3 “ultrasound” OR “ultrasound-guided”

#4 #1 AND #2 AND #3

Appendix IL Method of Searching for Cochrane Library

Search terms

#1 (“plantar fasciitis” OR “plantar heel pain”):ti,ab,kw
#2 (“acupotomy” OR “needle knife”):ti,ab,kw

#3 (“ultrasound” OR “‘ultrasound-guided”):ti,ab,kw

#4 #1 AND #2 AND #3

Appendix IIL Method of Searching for Embase

Search terms

#1 “plantar fasciitis” OR “plantar heel pain”
#2 “acupotomy” OR “needle knife”

#3 “ultrasound” OR “ultrasound-guided”

#4 #1 AND #2 AND #3

Appendix IV. Method of Searching for China National Knowledge Infrastructure

Search terms

SU=(‘plantar fasciitis+ BRfAIEAS+ 2 EFIEA + BRIBAE + BRJBAE’) AND SU=(‘acupotomy’+needle knife’+small needle
knife’+§+ 71+ £+ TR +/MeHT]7) AND SU=(“ 875+ 1875 5 |5+ AL & 487 "+ ultrasound’+*ultrasound-guided”)

Appendix V. Method of Searching for DBpia, Research Information Sharing Service, ScienceON, Oriental Medicine Advanced
Searching Integrated System, Korean Studies Information Service System

Search terms
AT AND 53 AND 257
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