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Clinical efficacy of sinew-regulating and bone-aligning manipulation in
treating piriformis syndrome based on dynamic plantar pressure and
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(Abstract] Objective To investigate the clinical efficacy of sinew-regulating and bone-aligning manipulation in treating
piriformis syndrome (PS) and its ameliorative effects on gait function. Methods A total of 64 PS patients who attended the Tendon Injuries
Clinic of the First Affiliated Hospital of Anhui University of Chinese Medicine from April 2024 to June 2025 were enrolled and
randomly divided into experimental group and control group. Two patients were excluded due to receiving other treatments,

resulting in 62 patients included in the final analysis, with 31 patients in each group. The control group received neural
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mobilization combined with exercise therapy, while the experimental group received sinew—regulating and bone-aligning manipulation
combined with exercise therapy. Both groups underwent treatment twice weekly for four consecutive weeks. The Visual Analogue
Scale (VAS) score and Japanese Orthopaedic Association Hip Evaluation Questionnaire (JHEQ) score were assessed before and after
treatment. Dynamic plantar pressure parameters (affected—side gait speed, average pressure, medial foot load, and rearfoot load) were
assessed using the Sensor Medica plantar pressure analysis system. Piriformis muscle thickness was measured using the SonoSite
ultrasound device. The clinical effective rate was compared after treatment. Results Compared with pre—treatment levels, post—
treatment VAS scores and piriformis muscle thickness decreased in both groups (P<001), with the experimental group consistently lower
than the control group (P<005). Additionally, post-treatment JHEQ scores increased in both groups (P<001), with the experimental group
consistently higher than the control group (P<0.05). Compared with pre-treatment, post—treatment gait speed, average pressure, and
rearfoot load increased (P<0.05, P<0.01), and medial foot load decreased (P<0.05) in both groups. After treatment, compared with the
control group, the experimental group showed a greater increase in average pressure (P<0.05) and a greater decrease in medial foot
load (P<0.01). The total effective rate in the experimental group (93.55%) was higher than that in the control group 9032%) (P<005).

Conclusion The sinew-regulating and bone-aligning manipulation can effectively alleviate pain, improve hip function, and promote

the recovery of gait mechanics by optimizing plantar load distribution and piriformis muscle morphology in PS patients.

(Keywords] piriformis syndrome; sinew —regulating and bone —aligning manipulation; dynamic plantar pressure; muscu-

loskeletal ultrasound; meridian—sinew theory
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the two groups of patients

Al n TR (s, %) TR (s, K) IR A

’ ’ 5 & £ 4
G4 31 32454856 25.16+17.71 12 19 21 10
MR 31 31.84x12.16  2526x1424 11 20 15 16
LAEA A 1.467 0.726 0.069 3.000
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1.2 BHitRAE
1.2.1 WEZEbRE & IROPEEGRHRIEZ
F7RBRUEN IR RUR WLEE SRS W bR e (1) A MG
B (2) W R E T AR (3) BRI, ™
T RN AR S A e T R " B e KA R
ZHEA T ROBCRIR AT SN TE 5 (4) B ERAL
ARWUEAE SR W 5, I 7 fih B SR ZRAE LY | ELRAA 2
FE 60° LA PR B I, i 60° 5 SR IR, ALIRAL
EokiXge e,
122 PHEZWRME S BOOMEE) (5 10 )™
ThRLIRILEE SRS WrbR e . (1) T 2RI g Ak &
ZR0R , PR RR BE BRI ZU, AT b BRA TR RME A
L AT DAV A8 0 1) /IR B A2 B TASRT 5 (2) 1A
Ry I A AP R AT, B8 0 FR B AP TR 2 /N R AL
P40, /NI LAT B RIS 555 (3) 7 AR A i A
ARIWUAG A 352 X3, m D fish 485.38) 4% 2R i bR 2%
¥ 5 ()BT 4 RIS A I, b i S ) 4l i
SR A B R 220, T 14 e g DX s mT B N
IRAE A
1.3 NERE

(DFFE BB GRHR UEIZ Wy 7 R0bs HE )1
ORI BUR ILEE SRS WRIE 5 (2) B 4F
W% =18 % 5 (3) Ml sy Ak B A 2R AR I ] AL B A
ZEAT XU PImAE 1 RINAETE SN ; (4) T A &
BB G R B,
1.4 HEBRERAE

(1) HEAE ] £ PR PR A 080G 72 | g AH G
BB 5 (2) SMITEUIERET AR L (3) ANl A AR5
BICTESE AT RIS OO, I Sl vy kb

S BT 0 B RS R IR 5 (4) LR AT
HIRIT

1.5 BFH*

1.5.1 XL WS SIAREGE G2 s iRIRYT

(1) PPZhnsh AR, HAKIR AW R A T A ol
STk, BAEMEN, RZ R RN R 22 R
RUT 5°~10°, BOCT  JE [ o Jee I, e B e Bl B
Jo  BRRFFEE 5 s, B4 S IR, K 2 A 5 R AR
KTk K BB 2 BR A T NI e
W SR BT R S E AT B AN T BRI RSk
3 s, B2 S IR 2 4, DL RS R 2 ik 3t
BIT 4 JFM,

(2)izghyr ik, HARMT , BECF A IEM,
Jor 5 S T, U AN Bl T R T E S &
PR [R) T f5 0 s iR A, S IR A
b, — et , 3200 B A (A B RS IR
GASHCN B, BLRIUE IR A RN, — 0058 s
i, TR ) B A fREE 15~30 s JE T, B
TEFRM R, LA Lo E RIS 1 Uk, R4 10 IR, AR 3
Y1, 752 4 J8 FUR VA a6 2 m i)l
e AT,

152 R0 i I IE S AL Gs sk
HRYT R E B A H AGHE EE AR
T,

()R EE T, BT BT R
RNFIGYT IR b AR S TR B, Boe, R R
e R Pk Bk U R R BH 2R A AN 2 BH 22 7
PEF AR s BT | P LA AR O KL S AL AL
TR SR AL B, B IR FFEE 5~8 min, BB AN T4
Fe, EEHAE 3~5 I, S AR R AR, DLR I
FIRRMABTCH] WP A, X TIPSR 1
(R, WA AR O IR sl sk v se B ilt A7, 1EH
Tk E B AMEM , B R BRI R —TFRER,
— TP, Sl S T R AL, AR5 5 | R
KATENG INTE , T F B I AE 20°~30° 2 ], % AR
HALRIUHH IR (AT 32 AT ERE 10~15 s
JEBORS B 3~5 UK 5 R O R, T R e B e
TR, AR R A, AR E L —TFHaE A H I,
I3 —TF TG IR HE T, (A8 0G4y 7 2k /N e e
RIS | B Gl Y S €T Wi 1 € /A B
PR RE ST IR TR, R T R E ISR S T s
TR 4 1 4E 7, AT A2 e, DAR R S R 07



2025 4F5E 45 &

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 2423

LUk F3 kA, BAERARRA Rt , M B PO B R
RIS, B ), TARMESTRS Bl
RFRIMAE | LA BRI b R oid B T 1R UL A 28
g1, DI IAIPAERR 30 min, B 2 IR ESHATT 4

(2)i8 BT ik  FRAE IR AL
1.6 FrRUTHERR
1.6.1  MBERIUPESP% (visual analog scale, VAS)FF
gy BU10 em EZIT5 10 ZIPE (0 o, 10 ) ,
U BB DR PR B 3 YR (™,
1.6.2  HAHBHIEHE MG S (apanese orthop-
aedic association hip evaluation questionnaire, JHEQ)
Wy BRSO IR SE R AERETT  H W AR
TG s 4 T, 50 100 73, s (E s, DHREBUT ™,
1.63 FhELIRIESEPR R Sensor Medica &
JEE TR AR R S8 (TE98 KEEC LB AT IR A ] 1
5 :HS18050) EA7Hu M . 221 A AL LA FLAR LS |
Ve FEAEMNAAR AL IR 6 YR, o [F]— PP Af 5 e i sh 25
AR ST HEAR RO IE 2 s e AN S s
AR ) AR I (AR N S5,
1.6.4 A NAURNUSE (IR S
LA (R ED BT R A A, LS M—turbo (75 C60xi/
5-2 MHz (" FE5k ) G ALIR UREEE 5218 b,
TIPSR, TR S FR S R AR R R
R e 4R DX A i, Dt RUOIR L 5 Ak JRE P
17 JrRUEERRE

Z: MRl RIS W AR I 6 B SR 1 PR
IR AR T AT I PRAT SRV A . TR PR B
SN REGRAE IR 2% , ALKV s8I 4778 A
N G PR SR D RE R MR, BUIR LR 5K
5 FRE HT SR s, 1 i sheks 5 Tl 50w
LIt DIRETC G A , AUIR WU 5K 156 B HL R B
. BARCR= QR B0 1E B 100%
1.8 ARERMZEFR

WL PILE R R BT LA BRARSEAN RSB
RANEBL
1.9 SitE A%

KM SPSS 27.0 HEATLE £ T, IEAERL S
K H Shapiro-Wilk K5, 77 2255 MR Levene Kl
TR BORAT & RS A HJ7 255573, LA “xas "R,
0] H AR ST REAR ¢ K56, 4 D9 EAR SR FH X
o AL o THRCBORIR @ 58, S5 ORER Rk A
%, P P<0.0S NEFRAFITERL,

2 &R

2.1 WABEETHIGE VAS TSR

IBITHT, PR E VAS ITER 2R RFE =5 X
(P>0.05), ¥RI7)E , ALEE VAS TEA BRI TS
AR (P<0.01) , H iR 40 I T %) BRZH (P<0.05) . THIL
%2,

Fz2 BMABREBITAE VAS LR (v+s,5)
Table 2 Comparison of VAS scores before and after

treatment between the two groups of patients (¥+s, points)

251 n TRITHT RIT IR
R4 31 5.42+1.31 1.52+1.48%*
papiistis| 31 5.52+1.26 2.23+1.06%%

t{E 0.28 2.18

P 0.768 0.034

1 SIRIT TR, #4P<0.01,

22 MARFRITEIE JHEQ LI

IRITHT, UL JTHEQ 22 R BGi i #7 L (P>
0.05), iRY7)E , AL JTHEQ BAYFRTI T (P<
0.01), Hige 20 = T X IR 4H (P<0.05) , T ULER 3,

®3 MABEFRTHE JHEQ LB (v4s,77)
Table 3 Comparison of JHEQ score before and after
treatment between the two groups of patients

(xs, points)

215 n YRIT T WITIE
S e | 31 57.76+11.65 88.45+6.48%*
papiistis| 31 63.48+12.97 84.74+7.127%%

R 1.79 2.13

P1E 0.07 0.04

. H5IBITRIEE, #4P<0.01

23 FHBEETIEISREENITLL
RITHT, AR E D PR e R 6 B
P a7 F A 25 R TG40 (P>0.05) L iR )R ,
PIZL R A0 S R s A A2 T er Y 506 97 A T
11 (P<0.05,P<0.01) , AT B RITFER (P<0.05) 5
RITI , SRR RG4S R SR T (P<0.05)
MM AR (P<0.01) . TEWLER 4,
24 FHABEETIEEETERAEER
RITHD, AR ERLRIUBRE 2 5 ERit# &
S(P>0.05), 697 I5 , AL B BLIR USRS Y8367
HIREAR (P<0.01) , HARER KT %) B4 (P<0.05) . 1
W1 # S,



2424 TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 455 45 4%

x4 MABFRTHEDERKRENLE (x55)

Table 4 Comparison of dynamic plantar pressure parameters before and after treatment between the

two groups of patients (vs)
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Table 5 Comparison of piriformis muscle thickness under
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groups of patients (xxs, mm)
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Table 6 Comparison of clinical efficacy between the

two groups of patients [cases(%)]
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Fig.1 Ultrasound images of the piriformis and related gluteal muscles before and after treatment of the two groups of patients
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