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Study on the biomechanical analysis and influencing factors study for the treatment of humeral epicondylitis by
Bachuorounian manipulation YIN Jing,LI Jun-jie ,ZHAO Bao-li,LIU Guang-wei,HOU Xiao-zhou ,Ll Kai-ming,YANG
Man-hong,WANG Ping,and ZHANG Qing™. *Wangjing Hospital of China Academy of Chinese Medical Sciences ,Beijing
100102, China

ABSTRACT Objective:To quantitatively study the biomechanical parameters of Bachuorounian manipulation in the treat-
ment of humeral epicondylitis,and discuss the effects of individual characteristics on the biomechanical parameters were dis-
cussed. Methods: From July 2019 to February 2020,40 patients with external humeral epicondylitis were selected ,including
18 males and 22 females,ranging in age from 20 to 50 years old, with an average of (34.37+8.41) years old ;and the course of
disease ranged from 1 to 11 months, with a mean of (6.05+2.71) months. The biomechanical parameters of the elbow joint of the
affected side were measured by using the biomechanical sensor. At the same time, the individual characteristic parameters of
patients were collected to analyze the influence of different individual characteristics of patients on biomechanical parameters.
Results: The results of mechanical analysis in each stage of the bachuorounian manipulation were as follows : the rolling back-
rotation force was (31.17£2.99) N;the buckling bending drawing force was (44.99+2.38) N;the rolling pre-rotation force was
(31.03+2.75) N;and stretching drawing force was (48.75+2.09) N. The correlation analysis between the parameters showed
that there was a significant positive correlation between the buckling bending drawing force and the stretching drawing force
parameters ,and a significant positive correlation between the rolling force back-rotation force and the rolling pre-rotation force
parameters. The multivariate linear regression analysis on the parameters of influencing factors and manipulative biomechanics
showed that there was a significant correlation between body weight and rolling back-rotation force, significant correlation be-
tween elbow tenderness and the buckling bending drawing force ,and significant correlation between disease duration and the
stretching drawing force. Conclusion : The bachuorounian manipulation of humeral epicondylitis has a certain range of operat-

ing force. Manipulation of each stage has a correlation and systematic. The patient’s weight,elbow tenderness and disease
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course are important factors affecting the bachuorounian manipulation.
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Fig.1 Biomechanical gloves

(DS EVMNIETFENEL2 R, TE
HURSSO S FRUE R7E C R WA Y (25T N LR T
P T A5 32 F1F B, PRIESZ T T8 3 2] o 35 T8



+510- PP 2021 45 6 HEE 34 4555 6 ] China J Orthop Trauma, Jun.2021, Vol.34,No.6

TfigE
Win Nk
BELAH BB
1B ain i
da 7 1L e B R I

f AR 2L

i

B2 AEYE T T

Fig.2 Schematic drawing of biomechanical gloves
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Fig.3 Calibration parameter page

1.3.3 KRk AREMBEYAFE)R, R
FHEMN T E RS T LR 20, DR R
A B ) S I AT AR I e TR S R AT

e —n
wEER
BHEN: BRI EFRET: HEREET:
EFURS: R Kz oW K= 0 ]
BET 2&T Yaw: 0 2 Yaw: 0 3
s RAB3RE Pitch: 0 Pitch: 0 .
EFOES: X
Roll: 0 Roll: 0
=BT i 0 N iz 0 N
Yaw: 0 Yaw: 0 >
EFit ® Piteh: 0 Pitch: 0
s % Roll: 0 Roll: 0
iz 0 N i 0 N
R x Taw: 0 Yaw: 0 :
Pitch: o - Pitch: 0 :
e E Roll: 0 Roll: 0 o
%8 % Tt 0 N Tt 0 N
EERE Yaw: 0 * Yaw: 0 J
Pitch: 0 Pitch: 0 &
(S5 SO A= Rz o Kotz o

4 B U

Fig.4 Device configuration page

B S SRS T A 2 g 1 A
Fig.5 Bachuorounian manipulative biomechanical measurement test

process

TR LR 1~3 K, FF R 00008 N T IE REIUAR IE &
AR T BTk B AR IR B TOAR IR 00, TF IR 2471
I AR H NS 2 FER B TIER B
FPIRZS, 75 1 AR S BOR 43 1 17 HL I & S A A
USB 2ot b Je B4 5 18 17 1E W a2 AT T
154, RE 5B F I I X 8 AT k384 (18 5) .
THIRE THIGIT 3 W, RELR 1 KTk AR
AR DS, RS HCREF MBI E LR T4
Je 7 RIS L I DRAE AR U i o 5 B 3 IR
T, KBRSHCRES &G IR 4 R AL
SR IE R | AR, R AGE T Hr
114 Fre A K

1.3.4 MRFRAE2AZ BN R T 8T fh AT
2 BN R Excel FARICIR, WL FICBE
w2 ER AR (3) RE (k) B (em) B A5
AR R (kg/em?) JRFE (H ) BN S 56 3 Ja3 380 e s
(kg) RN I AR (B (em) , 0068 K5 249 Y 4 0 AG O
B /R 1 L. (1) B a7k - B
TR A 0 7 A B AR R AR B AT



P15 2021 4 6 H S 34 4555 6 ] China J Orthop Trauma, Jun.2021, Vol.34,No.6 <511

2 500 2 3 S B ek . B AR AR A
AN B R T R B (BMD =1 5 (kg) /& & *(em?)
(2) BN S g {0 S < SR N AR 9 ) 2 it i
I ()= . Z1.200520142236.5) , S 8 &, LLIE & 4h
R I S A AR AC O R (I R, R eie R
VIR 5| % 838 F 9 s A R T (B, 00 A5 RD g {E F
FEAAR LR R 3 UG BO 4 R E . (3)
Jip R A AR« LA S0 i R R T M 3 1 40 )
FRic)a , R A RGERE Bk 3 5 0 & i R AR R/,
S R0 e 3 T AE BB 5T T 40 R Y A LR
L SO 3 YO A R E .
1.4 WEHH Sk

PORBARAE Tk 20 o R 48 £ B 5 B
JRER R ST BAE R F, ORI AR T AR A A 1 T ik
=) 12 SR AR F R M F 48 7= B EH 1 S5
hE o FIEERAE 4 DR R ) SR s
FeAs T, i B kA% 1 BERT RS T R E AR T .
1.5 Srits¢absi

I i 75 2 BOR FHGe 1124 3 SPSS 23.0 #E17
IYNT, 7 R TERE R B v 22 (s ) HEAT BE 1T 4
i o ARG AR YGRS A 5T H bR FVRE L, S EOR I XRUE
AR AT G T, R IS FR AR IR W] RE A AE
P AH P SR Pearson AH M o 5 88058 J5 $-48 0
Jef WA e AT ES T AR BB ) AR K
R i PR 2R AR A T AR Ak R RO 56 FR R T 2 FE Rk
% B H 434, BRI SEHE1T 4 B Enter 2387, 7R
%A 1A Stepwise 43 M7, i 6 H 52 0 35 2B W) 12
FEFRIAH 2, L P<0.01 S H Giit2E X,
2 #£8]
2.1 WEIFRTF R S50 s R

AW 12 F BN R SRS R Excel
15, 22 F I B E IR S AR 1 i an &l 6 o, i 46
IR E e AL, R Tkl B rp R F 4R
oy KA N O (A= SR T S B/ S e
Vi i BEAE U 0k 8 A A8 B B VR L 0 K/IN R i B
J12E B8 L G O A I SRR g R, o
FILEE AR E KRR AT 6 ), fEMN
/N FERHE e FR 4 41 (31.17+2.99) N Ji i AHA &

50

(NESF

40

30

20

10

&I 3 W, JE ke T (44.99+2.38) N Jié i AR #
B ST FFAS A B AN T 6 U, Tk L A
JERT 45 77 (31.03+2.75) Ny AL J1 1 IR K E
Wik 71 (48.75£2.09) N, 1E 1 K HAERF 4, FRIIAR
BWRIR K138 N B TR R A 2 B R
BB TR E RN BB R A T,
2.2 FIRTERIES B R AT

HF LRI B P AR T A B B R AR A ) T 22 SR
i A SPSS 23.0 FAFHEAT 43 BT , UM 4L S B0 45 A 1 2
S5 rE 22 VE NGt & 4T Pearson A A 5, 15
WES R L s, eGSR s 1 A AE
IEAH 2 (R>0,P<0.01) , Ji i 4k ¥ 01 54k B 1 2
[ A7 AE IEAH G (R>0,P<0.01)

F1 HBERFZIEVNZSHEIUERBER
Tab.1 Correlation test of biomechanical parameters in
bachuorounian manipulation

T H RS R BEATRE ) R )
i€ P4k ) R=0.306 R=0.548 R=0.210
P=0.055 P<0.001 P=0.193
RS R=0.306 R=0.189 R=0.713
P=0.055 P=0.242 P<0.001
JERTER S R=0.548 R=0.189 R=0.133
P<0.001 P=0.242 P=0.413
WEBH  R=0210 R=0.713 R=0.133
P=0.193 P<0.001 P=0.413

2.3 PRI ESEO W R 5 B

B BRI TR ) 2 2 B R a5 R S B
AMRFFIE - S BT 2 o0 R A 3BT, S 5048 1)
77 R BT AR 5C R B 0 M4 2R Nk 2 B, e
EEE NN EL R PR E LUK L PARC) L LS AL
HERZ 8] PIEI<0.01, $27 4 [ U4 07 Fe A7 4 B AL
S, BRCZ AR A . R B A B 23
Stepwise 75 1% , §ifi £ tH 52 Wi T35 AL W) 2 4R AR 1
AR, RIS H R B R E SRR R
ot i R AR S B (E PR AT 7 22 0 W L A AR W)
T2 25 R A SRR A 45 R 3k 3 s
SR VR N S WA I R 3 T 1 i
AR (P<0.01) , f 3 H 517 Jm i
i 155 B0 S 52 W) e i 1A 4% T 4 A
FEAZ 1 (P<0.01) , B85 T 7 DA 2 )
B T 1 i B AL i (P<0.01)
3 e

B [E)(s)

0
WEIA | masn
B 6 S AS T o B A 1R R 2

Fig.6 Curve of the bachuorounian manipulation thumb force

JRE R A

i 3.1 W T R X

PTG T 15 S A S8 8



512 PP 2021 45 6 HEE 34 4555 6 ] China J Orthop Trauma, Jun.2021, Vol.34,No.6

R2 RERERFEEVHFSHEAFTERYER
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Tab.3 Results of parameter analysis of multiple linear regression equation of the influencing factor for bachuorounian

manipulation
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