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Abstract Objective: To evaluate the efficacy of rotator manipulation teaching robot in the standardized training of cervical

vertebra rotator manipulation. Methods: 20 orthopedic surgeons who have mastered cervical vertebra treatment techniques

and worked clinically for more than 5 years were selected. The key mechanical parameters (pre-traction force, pull-up

force, maximum acting force, pull-up time, rotation

HeWH . BERPEZSH P ELIEIERE 8i%km g amplitude, pitch amplitude) of each doctor's manual operation
(2019XZZX-GK006) under the normal state set by body mass index (BMI) were
FH T HE R R 55 H (2019KJ064) collected by the rotary pull-up manual teaching robot. Then,

VR E S B E R, R P A G R EE 22 20 doctors were given a 2-week standardized training of ma-

O R E 24 TR K I8 h E B Rbe 7 ol (R, 300192) nipulation by the rotary manipulation teaching robot. After
2 v R i B B I the training, the system was used again for assessment and
A ENE# E-mail: 452424671 @qq. com data collection. The total pass rate, pass times, coefficient of

variation (CV) and other data before and after training were
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compared. Results; The total pass rate was 25 % ,and the pass times were 1. 30 (1,1, 75) before training. After training, the

total pass rate was 90% .the pass times were 2. 50 (2,3) (P<C0.05) ,and the difference was statistically significant (Xz =

17.289, Z= — 3. 510). The qualification rates of pre-traction, pulling force and maximum force before training were

73.30% ,36.70% and 26. 70% respectively, and those after training were 95. 00%,91. 70% and 90. 00% respectively

(P<C0.05) ,and those differences were statistically significant. After the training, the pass rate of lift and pull time, rota-

tion amplitude and pitch amplitude were 0. 079,0. 591 and 0. 094 respectively, with no statistical significance. The CV of
pre-traction (15.412£5.42) N,pulling force (9.75%4.77) N and maximum force (19.1546.72) N before training were
0.352,0. 489 and 0. 351 respectively,and the CV of pre-traction (16. 46+ 1. 44) N, pulling force (9. 98+1. 99) N and

maximum force (26.7043.72) N after training were 0. 087,0. 199 and 0. 139 respectively. The mechanical parameters

were more stable after training. Conclusion: The robot can be used in the standardized training of cervical vertebra rotation

technique,and the training can reach the unified standard of manipulation after training.

Keywords:

H AT #2848 8 0 HE G (CSR) DLR ST R I7 8 .
B FILIGI7 S A UG T T B . SO BE T ik
Hear MHAZ O 2 R BF I UL # A TR AT
AR MR GHE ARG G — . REZ W5 iz 3h
20 B 0 BT T IR AR AR AR AE 3 Iy T w9 OR DA
TV R T AR s 2 B R b BR 2 40 E g
BRI H Ry AL N B Tk E P TR BUHE e 4R
FIE A BRI b (8 R AT 4 A DA R e 4R ik
M RTE AL RS % O 5 22 2 Ul G R 58 4T T Skt
1 BZR5HE
1.1 fFsxt 4%

BB 1% 24 R 2 5 — B U 2 B DA S R
R IIZR S S BT VIR AR LT MRS A P A R
frrh O AR AR SR YT Tk HIGIR TAE S5 a DL 1A
20 B i REEE VTR R B U6 42 BEAT A 5 Fi S X TR A
5T 5 20 44 B i 359 A 42 32 3ok S A e 2 - 1 U 2E ML N
T35 5 DL SUME e $2 T3 2 AL N LI 1) Oy [
R I 55

B 1 FigERERFERENBIARE

1.2 Jik

B HEL A LR SR SUE IR T T35 HLIG IR TAE 5 a D
1 20 248 OB RO L S 3 5 e B TIA A LA AR
B A7 I D A R T A5 A (BMID 852 Ry IE IR T Y
ERF (SR VIE S 2 (I E IS RPN - SN (i
O PR AR [ T8 R B IR D o AR T e 4R T
BRI AN 20 24 BRIHEAT 2 J8 3k Ak 55 Il
B PO % R G AT 5 O R ARG . LR,
YITHTFIES YIS A4 35 M OB AR i 22 (S) V2 5

cervical rotatory lifting manipulation; teaching robot; standardized training; self-controlled study

RECCV) SRR A » L& ULPF e 200 M i 32 T 1k 22
BLAS AN AE T 05 B AR A 55 U1y 1 (4 4 F SR
1201 BRI %E DA SUME BE B2 T 1 0 fh 35 1E 20 3%
CHE 5 B 2545 1L Js) 1 00 v = s R S B R T 30 HD
HEAERLA

Dy N A6 A7 39058 H SR TBORS » B 3 R Rl 45 1 4R
T IRIE TR O U A 2R 5~ 10 min,

2) 1k 5B 1 S KO e F M B AR L e R il
R I P 2 3k B A I UK

3D EA DRI R T iR m b 45 3~5 s,

A WE TR LD 5 I 30 ) i g e i b 4L 454
BT LT B — 7 ok 22 R g

5) I FH B | B 5 T 1% P UOKE 30 B LR RS 1~
2 min,
1.2.2 I X 20 4 B& 0 o 9000 R K
PPT #2% , Jifi S00HE HE 42 T 1% 0 B VR 22 05, SR )5 IR 78
AR S Gty | R NGl v 1| 2 S X VALY ES
R 5 WA EINGR 5 d 3k 2 A,
1.2.3  #fEad A0 BE 0 E 7R IE A 0 42 35 B0k
BT MBI A AT 3 WHRAE (LI 2) X Rk
BB 6 TR O AR bR (W42 5| ) AR IS IR KAEHT T
R IR [R] 58 2 WA AR AR R D RN P % R Bk AT i S
CM UG a5 R (ULE 3) . Bl 4 20 44 1 Ui it
A STUME e 2 T 105 B A Y AR 5 I [ i O vk R AT 5 A%
I 0 S S H A

| |

B2 HFil NSRERIE



R 5 RS K

1. &ML 2. Efuidig
BifR15EdE
EaRsE MiER2E

_, 4, PR3
o

4. BRHEES EHHA

5. M TR

[mw | mms ()
6. {BAMSTEE 7. AREHF

S NRAE ( )

R (A

B3 55 vad v 1= ( ) ;I

Chinese ] Trad Med Traum &. Orthop,May 2021, Vol. 29.No. 5

"R T & A B Aok i &

FA(N)- il (s) 2%

B 3 #BRAET 5 A E 2k

1.2.4 FEA#HE 500805 8505 &4 A € Jr
BB, AN )RR E B R G AT TR
B BERBRNTY,

DR BT A8 19~ 23 (EH AB S % HIEH .
Wom #% 5 R (142, 10 £ 47. 75) N, & K1/EH -1 0
(227.95+61. 45N, 8 Jj Jy(116. 91£37. 53)N,

DR BRI E 23~ 25 G E A B 2 % (HL 1 .
Wi 2k Sk (170. 62 & 31. 16) N, & KVEFH 71 H
(262.4040. 18N, 8 J1 R (131. 03£25. 77N,

3) A BT R > 25 CREJRE R 1 2 25 3 [« o
#% J1 o (200. 51+ 39. 40) N, £ KAE ] J1 4 (341, 53+
54. 68) N, 43l 11 A (155. 13+34. 300N,

DI R4 § 7 200 ms LN,

5) ¥ Bl HT IS A2 1K 1 S e e AR R 2= (<4

7% 1% 3R GE 0 B W ERAE 1 ) “# 8 BUGH AT 40 BT &%
TSR EHE AT BB

3UHRAE, 2D 2 A A EARE A
& UL 4

T v

FhafElr S# FoH HNEMA FEE LSREH

mEi1E#EA ) )
FrE&2Ed i () ()
3% A ( j (j
MmESH ¢ ()
FHA ¢ ()
EX4ERD ¢ __} ()
LS L t O
HERE t) @
WA B k1 O

! E e

1 E =

| |10 [5-15
[11810 [t1.72 |7.86-15.58
frmo | s 55507
[io iis o

[+ g -

is g =

B4 HEHHAR



I b e OB R 2021 4 5 H S 29 455 5

1.3 WEARIR

TR R AR PR T A2 51 ) iR AR T e R AR
T3 R AR B TA) e e 8 52 AV i 2 00 6 {5 A o A
22 FVE S 2R
L4 SEiteirk

i1} SPSS23. 0 BAFHEATSETH o0 M. T ECHORER
FVBUECC0) BEAT Rk Gl AL o* A9 HEAT HUES 45 3 1E
AT R R ERR ) s SEAT A 8 s IR0 X R AR
T R R e = S N e 1 Sl R e A 2 )
MCP s s Prs ) 3278+ TR o e (9 H AR T AH SE
A S B, P<<0.05 ERAGITFE L. Wil
St AR BOR HCREOE B R b L 28 S AR O, R 4L
[F) Jo P A IR % B O Tk A 1 ) R S s R
K2 Fm 5.
2 #R
2.1 SRUIETIG A R B H A

BEUIHT A A o 2520, B B A H R R
90% . 2 5" K.y’ =17. 289, P<C0. 05, /5% 55 Yl iy
Ja BB R AR 2 S AT GE i A O SIS B A A% R
B FHUETOLE D,

F1 BIWEREBELR

2 W RS J IR A RIS P<<0. 05, A4 5 IE
B ORI GRS B 5. BT & A%
WHCH 1.3001,1. 75) . B3Il G AR Bl 2.50(2,3),
SR Z=—3. 510, P<C0. 05, $& 75 Hi Il Hif Jo & #% Ik
WOy 22 A et 38 S0 WIS & ks OOB0Rs 1 B IR
L 2,

x2 BlETEERAH

W A RS aE/M% X P
BN 5 15 25 17.289  <C0.001
wilE 18 2 90

fif ] GERIRUS 4 p
B I 1.30(1,1.75) —3.510 <£0.001
Be 2.50(2,3)

2.2 BRUIATIS A A% R A

2.3 RYIETE QM) =8 hn G AR R LR

FUNET AR 5] S A RR N 73,300 RIS A R R
h 36, 7TV I RAEF J1 A% RN 26, 704 ¥l S Wi 42
FI G MR 95. 0% AR IR T B RN 91, 700 I K
YER ST AR 90. 0% . 4 " K g, 35 I A5 b
fl % 2341k 10.568.39. 468.49. 509, P #<C0. 05, &
RERIET G & WU = A RN 2R A St &
SR AU 2 A8 bR G A R W s TR I . &
x© R, BE UG JE A 4 4R ) 5 A i R R AR AT O B
R TG ¥ L LE 3,
2.4 RYIETIG QM T 2 280N et 24 ik

EYNHT A 3] S5 R (15. 41 £5. 42) N4 1 H
(9. 7524, TN, Fe KAEM J1 Ry (19.15£6. 72)N, CV
S350 k0. 325, 0. 489, 0. 351 ¥ YI G A 51 S ok
(16. 461, 44 NLH24 3 R (9. 98 £1. 99) N, It KAE

®3 BIETEXEBNEFHEREHREGO

Hif 8] Tzl ) IR T) & KRAE )
R F B 44(73.3%) G % 22(36.7%) el 16(26.7%)
A H 16 WA 38 PN 44
= A 57(95.0%) B 55(91.7%) G % 54(90.0%)
PN 3 PN 5 NG % 6
e 10. 568 39. 468 49.509
P 0.001 <<0. 001 <<0. 001
P i) PR B 7] ik 2% g RF A0 W 2
R A B 57(95.0%) G % 51(85.0%) s 57(95.0%)
ROt 3 KA 9 i 3
== Ak 60(100.0%) ek 53(88.3%) Gk 60(100.0%)
VN 0 NG 7 NG H 0
Y 3.077 0.228 2. 807
P 0.079 0.591 0. 094

HIH1 28 (26. 73, 72)N,CV 43 514 0. 087.0.199.0. 139,
T DL S DI 25 200 2 5000 b o 22 A0S S 3R B0 B K s

x4 BIWBEXENFSH G

a4 . BEUTEE IS B9 48 35007 2 2 B0 nis e .
B R B BRI VIR S i 48— (ILIAL 5D .

i [1] #iA51J1/N #AI /N I RAEHJ1/N
eIl 15. 4145, 42 9.75+4.77 19.1546. 72
el 16. 464 1. 44 9.98+1.99 26.7+3.72




10

CEEAATS
GRS

AP
K l

Chinese ] Trad Med Traum &. Orthop,May 2021, Vol. 29.No. 5

WA T K ) 5 sk oy 5

CTTSRL

s WE——\

V7S
P 7 e
V \/ —_

F7(N)-B ()l %

5 BiNRSREENFHE

3 itig

FEF R 0 & e 2Rl 22 8] 04 il Ry T 125 B2 2
GEA R T 7 AR I L [ N A BE AT X T 4
VEI J7 248 b E AT ik A0 R0 B2 A AL & e Ay i A4
B Sy M2, B ARAE B B R 6T E B S
— AL ME B B L. AR FEKH
SRR L FLEE S CVR) 4 A %5 07 e PR 02 I %
N g N & T Ak 1 T BORE A 5 1 R A
P SRR R ok AT EE X PR A U 2. b [ o B R A e
5 BE BN 222 35 18 0 ) B2 G B 2 O T Tk
VEHAT AL ST, Bah i T AR B b i e )7 5
KR is gl BEHE T B T 0 ) S REAE L BT Y
SERRN AL TFERAELZ R AER T KR/NG BEK
JoT f 8 O AR AR O L I A5 A [ A 5T s RO 1 A%
(i NN (N S RN N I R IO €= 1 R e N
S TP o BE R B R T R SRR A R R AL
F2 B S AR R | SRR A ke B A AT AR AL ke RN A
RGBT A AMIE 3038 ) g 305 7 e 4 T
PR I AR T Y g 2 AR A A T T T R R B B R i
Fe 77 2 B E MUAR Y 1 ERBE | T T 2 R0OR O T AR
s MR I R T8 0 2 Mz g ) 2E s L it 3 AL
PR I 3 Fh oA [E R R CIE % B B B e 3 F
Pl B 2 AR Al R AT RE AL O A4 Sk SRR AE e 1
Tk B B 32 )RR PR s B R G A ) 2 E S RSk
BF A I 3R 42 ) 2% 2 B0 4 0 &R S R A LR 5 &R
GiH TR TR T AR ST 0 A e e B Tk
HeE Ml N R I A R R 1N I BF 5 . 45 2R R B 7

BT R RE v W R AR T g ikt

o R D S AR A B B TR A AR
14 RURSE 1 o 7R 24 2 A 7R 1 225k S 11 EARAS . FFAHEE”
4% 52 7 2 SRR 4550 237 B AR B RN T
R E T ELAE SR 1Y) 2 > ok B P AT RN s L 3
HEE 5 25 TF- IR AFAE — 58 1 I 902 3 52 B 45 1 AL
S /b AR S SR M LA B B L B — AR G
11 24 8 0 TF 1 H A HE L SE BT 1 5 2% 20 i
YR TN I E 2 B U B T G — . A B
FEER EoR BUIET 20 2 BEIREE 5] ) SR80 ek
YE R J3 B bR UE 25 (5. 42,4, 77,6, 72) FI1 A8 F R %L
(0. 352.0. 489.,0. 351) A, 21 P[] Jo 4 1K » ik BH 3 47
EINERAER R N AFEER RN 2ZES ., —Jrm. HT
BRIl 2 BT R B4 240 I KRB E & 5. H DL
EAR T35 32, B 8 T WLIREAZ » BRI 552 it 300 A Jig 2 F
DT DL AR SRS 5y — O T T A X 4ok A
4 [ 45 M BT A7 10 T 0k BR8N B 2507 45 AR AR ]
TC G — B 1) B T 2% 4 07 1%, X & BRI ) 2 S 4
7)o A A A ) o i AL 2 e s ) B T A AT
FLE AL B U iy 22

TE G A% B M BT T AR 58 25 3R 8w By
HI 20 44 BRIV Y 2% B B k8 Rl 25, 000 AR IR B R
1.30(1,1.75) , B A% F 55 U5 09 8 A 05 3 (90, 0%0)
A HE A (2. 5002,3)) s BT B4 51 1 AR IR 1 i
KAER T B MR 90 73.3%.36. 7% .26. 7% , B
WAL FEIEH 95.0%.91. 7%.90. 0% , 22 F 4 % it
SRS (P<C0.05), KUl i R4, 85 YIRS 1 $2 41



I b e OB R 2021 4 5 H S 29 455 5

I TE] | T % WRd 2 DR AR I 32 1) A R AR, 2 SR RS
TR L (P>0.05) , U6 B e $2 T~ 75 48 4 3 72 v s LA
FAR TR > R 3B KON AR R U H R SRR (B AR R

H36. 700 Ml KAEH ) (G #2326, 700, 85l )5

PRI (AR A 91, 7% M KAEH J1 (B #E N

90. 000 My G A% R U] W 8 TH, B R RE (CViyyyy =

0.199.CViseppy =0. 13D B B /N FEUNHT (CVigyyy =

0.489.CVgypmy =0. 351, ZH P[] B PE$ =, Bh B0 &

o i B T AL N VNG, 45 07 2 6 VR 22 501

AR SIN A AL HRAE SN ARG E L A e 4 TR

LA AAE NI 6 0 030 78 e 32 T3 e Ak

F B A RO A IF IO . Al 25 FAE 5 R4

D51 IS WA 51 0y 3R IR e KA 0 i A o 22

SRR 1.44.1.99.3. 72, & 5 R B4 B N 0.087,

0.199.0. 139, B BAE T 55U (S=5. 42.4.77.6.72,

CV=0.352.,0.489.,0. 350, ¥l J5 By S 238 br B N2

TE 5 45 W) A R Y B OB FE AR . BB R A L AR

NHEAT RGN AT DA #5457 B2 U PR 3 412 200 M e 4 9%

)RR ST, i K ] B B ISR R B E VR

G — MK,

ABIF 5T LA SIOHE BE £ T 125 Zor Al A B I A%

S5 R R Ay B BEAT O VUG AT SE B TFE I B

—hRAEAL . B RER E  FUINRCR R4 0 TR 1%

T A EERE X, R RS FAE IR RE ) %

PR, Ry e AR E i i Tk Y ) A R R R WY A

JHE$ T 1 e PR, FH 7 24H T T Bkt

S % 3k

[l sk/BE, 2= UYL, BUMERG W 58 19 7 SL iR 45 0T . o B R & I
2703 ,2016,31(11) :1273-1276.

(2] o bhoe i, 4552, 45, DL Jas il DL BRI 38 o % 0 B 36 97
TR ZR AR YT Hh 2 AR A 2 AR B SO 5 1) A AF B PR A LT ). R
FREE,2019,51(1):244-247,

(3] SR  PRAEAR BRI IG , 55 i 22 AR D S50ME 935 19 1R ST IR 9T
LT KRG 5 575 % ,2019,8(11) 1 69-72.

(4] FE,2Ro7 B4R 45 BEIR T35 16 7 i 2 AR B0 S50 HE 05
HI7 32 [T ], HH R IE 45,2009, 21(6) :9-11.

(5] RorBE . FA, mse 55, B T 550 7 B 4 AR 20 S50k 9
Xt ) VAS B 43 I PR BF 78 [ ], db 50 =, 2005, 24
(5):297-298.

11

(6] &FP3F.Z5l.90 5. % T4 7 ZHOTE 1 DRG 4 11k
IS FH 23 A B LT . v R g 4 B, 2019, 39 (8) 1 43-45.

(7] XB/NMT. CN-DRGs 434 J7 6 (2014 O M. Jb 5t sp [ B
G BHEL T R, 2015,

[8] NGAN]J M W,CHOW D H K,HOLMES A D,et al. The
kinematics and intra and inter therapist consistencies of
lower cervical rotational manipul ation [ J]. Med Eng
Phys,2005,27(5) :395-401.

(9] SRMWU4E, S, S8 f. hEEETkEg e 530 )%
FEAELT ] INASHE TR 22 4R CH AR BE £ D » 2005, 19(3)
84.

(107 Jafm 3¢, v it e, 85 36 55 5%, rh B4 55 10000 ) 43 i 4
FZ-1-BU g Bk Je k& IR T s 4y w0 ] B AE )
J1%,1996,11(3) : 179-181.

[11] TRIANO J J,SCHULTZ A B. Motions of the head and
thorax during neck manipulation [ J]. J Mamipulative
Physiol Ther,1994,17(9) :573-583.

(127 BoR B Bl % % o U 3, 468 0 I 52 D0 ML 5 ) R e 1
BT AL A 5 R 5.2010,29(5) :109-115.

(137 MEfE R B35 VE AN L 45 2 S AU AR 7E I R 2 BB g
PN AR LT S ESHE 2008, (8):
101-103.

[14] SNYDER C W, VANDROMME M J,TYRA S L,et al.
Effects of virtual reality simulator training method and
observational learning on surgical performance[J]. World
JSurg,2011,35(2) :245-252.

(151 A7, 5 fgole s BRAG 45 A~k I8 36 %oh S0 e 2 T 0k B 1
S AR Sy RS L] B b E R 2R AL 2011, 19
(9):14-17.

(167 AF8k. 5K AR . 25t , 5. 4R B AE B HLEF AN MBI 52 5 1iE
MERT]. HUbk BT 5 4 7 , 2020(10) : 270-272.

(177 SR E s, T, 55, b BB B iE 32 T 15 i fL #8 4E
g R L) . th B 2438, 2018,59(11) :927-931.

(18] Mgl v [, £ 1 4, 45 BUMERE $2 T3k %4 S W B b
DLARAE R B AT LD . o I b R B R e L 2017, 25(8)
43-47.

(197 gl A ar [, £ it 4, 45, BUMERE 3 F L 2L A
R PERRFELT ], o 455, 2017,30(3) 1 241-246.

[20] WEAVy . 22 AR, R 55, P B B B Rk 2 R Uil IR 114 4% 7K 3L
ARCT]. PSP EE 24 ,2016,29(2) :61-64.

A5 B #1.2020-11-10)



