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Effect of progressive spinal core training on improving postoperative
vertebral function in patients with thoracolumbar fractures*

WANG Xiaoyan, HU Bo
(Orthopedic Ward 1, the First Affiliated Hospital of Nanyang Medical College, Nanyang, Henan 473000, China)

Abstract: [Objective] To observe the effect of progressive spinal core training on improving postoperative vertebral function
recovery in patients with thoracolumbar fractures. [Methods] This article is a prospective study, with cases included from January
2021 to June 2022. The study subjects were 107 patients with thoracolumbar fractures. The enrolled patients were randomly divided
into an observation group (54 cases) and a control group (53 cases) using a random number table method. Both groups received
minimally invasive surgical treatment, the control group received routine rehabilitation training after surgery, while the observation
group received progressive spinal core training after surgery. All patients underwent an 8-month follow-up. The recovery of vertebral
body function, balance function, and pain improvement between the two groups were compared. [Results] Before training, there
was no statistically significant difference in ODI, JOA, BBS, and VAS scores between the two groups of patients (P>0.05). After
different training methods, the ODI score of the observation group was 30.4445.12 points after 1 month, 24.114+5.28 points after 4
months, and 18.44+5.41 points after § months. Compared with the control group (33.49+5.36 points, 27.15+5.23 points, and 22.19+
5.39 points), the ODI score of the observation group was lower (P<0.05). The JOA score of the observation group after 1 month was
18.25+5.17 points, the JOA score after 4 months was 23.1245.33 points, and the JOA score after 8 months was 25.22+5.17 points,
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which was higher than the control group (15.33+5.16 points, 20.444+5.25 points, 22.164+5.41 points) (P<0.05). The BBS score of the
observation group after 1 month was 40.33+5.17 points, the BBS score after 4 months was 46.25+10.27 points, and the BBS score
after 8 months was 51.66+10.39 points, which was higher than the control group (37.25+5.41 points, 40.61£10.19 points, 46.62+
10.33 points) (P<0.05). The VAS score of the observation group after 1 month was 4.77+1.36 points, the VAS score after 4 months
was 3.35+0.26 points, and the VAS score after 8 months was 2.45+0.61 points, which was lower than the control group (5.36+1.28

points, 4.23£1.22 points, and 3.31+0.27 points) (P<0.05). [Conclusion] Progressive spinal core training can effectively promote

postoperative recovery of vertebral function in patients with thoracolumbar fractures, and has a positive significance in improving

their balance ability and alleviating vertebral pain.

Keywords: thoracic and lumbar spine fractures; progressive spinal core training; vertebral function; balance ability; vertebral

pain

b R A 1 T Sl — e WL AR 5, S dE 2
A J7 R 2R 5 BN M 1 o il A7 3 SR R B R
(A FEDIRE BT . BB R R LT o =i e
Pivs, B RABIEE G I D Be R 1 5L
ESS 4107, SHAE RS b, BRI B T i
TBITMERE AR AR 7 HRTIG R 27 B R
PrAMUI R Ge PPk e 1 ™ T A B L b St A 1A
TRIRTT, EPXRE IR H TSI RA TR
E R A B A T R A MER IS L R, 28K
SBE AT B R FE EHEAAR D) RE AT S P s
B AL OIS Ry —Fh ] $E T80 WU REDh g Il
GROTVE, AR R R RN O S i =B A A O
YIZRaln] bk 38 B HERR . AWHSE B 7E 40 it
L TSii e ANl EZ D il 0 A = e N
HEAR DI REVR S 1 20
1 #EMERE
1.1 —f&ER

ARSCHHTHEERETE, o BIAAABT R 2021 45
1 HZE 20224 6 H, WX S HE &L
BFER S — I8 £ B 107 15 fa A B Jr s 2, LA
BEALEL 7 R AL oy WSR2 (54 i) Fn
XTREZH (53 f51]) . WER4Ih 5 30 4], 4z 24 55 4%
1% 52~68 %, T (6044 £5.17) %5 ZUiRH
24 5 Jy A FH S B, 15 6 B i S8
15 191y v Ab B V5 S B 32 A TE] 2~8 h, F1Y
(511+1.21) ho XFHRZAHEE 31 B, % 22 f5i]; 4F
% 50~70 %, FH (61.25+5.33) % 2R .
20 1 fy A2 F ol S B, 17 4 B o S 8,
16 191y v b BA V5 B Z AR 3~7 hy P
(5.28 £1.36) h, PHZHEH —BOR LI 2E 5 080
TR (P>0.05), BAR M. AR5 K
1R IEZE 01 2L ifE (44532).

PAIUE: OAABEZ OGRS, &

AR F R A M A B T 7 @32 M) 1]
¥I<8 h; QIFIRII<TS % @A . RIEH AR
Z 55 .

He B AR v . QDI BE P i B HE 2h 6 B 15 &
QFFE ARG MR R B S DI RE 8 & s OfFBE
I 2y B A ok A A I RURS: 25 @ PE R TR 2k
SAEE M O NI
1.2 FHik

XTI AR J5 T L MR I 2k, BRI .
OMEL NGO, B H 55 <50 mL B 7] PRk
SIS EICE FRE RIS, QARG 3d N
SedEAT R BB N ZR, — 8 — oy — A a1k,
10 /A, 2 H/d; ARJG 7 d R Bl 52 AR 1 Ak <7
Y2k, BUARA 2502 dE 4T A2 A 84K, 10 min/iR,
2 /d; QARG 10 d SLHEMEARDIREYI 2R, RN AR
MR, RUE B S P AR, [R] s e EDOUBR
WREE S s RO FEMPREMUR, LASKES . UK.
MR 285, RIJBE B, BF:Ss /FCT,
10 /4L, 3 41/d, PTARIEIR B AR DL # 5 /18
RGO GRI R ; @ARHAAERNG 1 A, &
FMZE 2, BIGRHE 3 A, 34 H)EiEE
1331 8 A~ H BIBETT, BlEDIATE] A 2022 459 H &
2023 4E5 H .

PUE -S4 NS TR e < St RTINS = R
WF: ORG24 h T 4180, 8] 5k G505
LA RENRIR, ARG 1~3 d AlH5 S HRE TR R R
Y5, AJg 3~10d n[F5 2 BE AT AN 2R, 145
TR IR . @10 d 538 5B E Rt E
OISR 10~15 d PR WS B w2, 4R
ISR N g R, S — IR — 1 fE,
54, 2 Hid; 55 16~20 d Vg BN A R I
DICF-F- 508, w0 B0 R 5 # R T 2218
TEIE4EHS 10 s Ja s, 10 /4, 2 4id; 56 21~
25 d Vg B BT RS, BURER 90° . H5IFFRYE, 18

-73.



5532 55 1
2024 41 H

EE2E TR
China Medical Engineering

BB BEMENL . By sk WL B ) R e, W
BREZ B m, BB~ 1 AEE, 544,
2 H/d; 5 26~30 d FEATEAE AR YNGR, U8 8L
TR B AT E T BRI AR SURR [ 2R, A4
BT 10~30°, 5 /40, 2 4H/d; RUTR ST
B SRR RURR B AR B, SR8 I 90° -4
B 2s SRR, 5/, 2 d/d. OARHVN i K
T Bt 7 [ ] X6 A
1.3 MEIEFR

Filgkmr 24 h 0. Yk 1 AHJa . BEDISE
4 H 58 HE 3 BIR A Oswestry DI RERENGHE
% (oD ¥, HABRHHLIEIT /%0 (JoA) ™
PEAG PR AL B I HEIR DI BE R A 1B L, ODI & i
5350 43, S (EUER i £ N T AME T R B A R R i
H; JOA TRWEST 29 7, SME B E FERIEHEY) e
Wl FRIARA Berg Vi (BBS) ', Wik
BIPEA (VAS) U PRAL T2 B 5 10 F- i e ) K
MRS gL, BBS I8y 14 N4 H, ik
1~4 45, B4 56 45, SMEB S PR T A e R 5
VAS #4510 43, 7~10 3 FRR MBI, 4~6 733k
ARSI, 1~3 R R e0 o
1.4 Sit=FiE

BRI R 3 SPSS 22.0 Zb3, HECE R
[ (%) £, M@ Kk i8R Y
Bbrifis (xxs) 2w, HRK. P<0.05H
ZEREGIEE .

2 #R

A B EZRI/E ODI i E4r b3
YIZEHT, Pigh & oDl P14y 25 R B it
B (P0.05); AR E, WEd 14
Hig. 4 1AJE. 8 ™MHIE ODI 43I FXT B]
H, ZRAGIFESL (P<0.05), WK 1.
2.2 WAHBEHEINERE JOA EHSELE

YIZRRT, PIZLRE ) JOA P22 R G124
B (P>0.05); AT E, WEH 14
HIg. 4 1AJE. 8 MHIGER JOA P43 i X R
W, ZRAGIFESL (P<0.05), W3R 2,

2.1

F1 WAHEBEEIIZHE G ODIESLEE  (r+s5,4)
ZH 51 n IEN[} IMHE 440 AE 8T H)E
WL 54 41332525 30.44+5.127 24.11+5.28" 18.44+5.41°

XHHRZL 53 42.15+5.33 33.49+5.36" 27.15+5.23" 22.19+5.39°
t 0.802 3.010 2.992 3.592
P 0.425 0.003 0.004 0.001

e S5UIZRAT IS, P<0.05,

Vol.32 No.1
Jan. 2024
x2 WABRFIIGEIE JOAFELNLE  (x£5,5)
205 n VIIEERED) IMHE  4MAR 81T HE
WL 54 10.15+2.23 18.25+5.17" 23.12+5.33" 25.22+5.17"
YHHEZH 53 10.22+2.17 15.33+5.16" 20.44+5.25" 22.16+5.41°
t 0.165 2.924 2.620 2.992
P 0.870 0.004 0.010 0.004

e T EUIZRRT S, P<0.05,

2.3 WAHEHIIZB/E BBS A LLE

YILEHT, Pidh &1 BBS P4 22 R B4 it
B (P>0.05); ARG, WEH 14
AJE. 41 AJE. 84 HJG BBS 17433 X i
H, ZRAGIFEL (P<0.05), W3 3.

*3 WHBHIIZHEE BBS TR (x+s,4))

B n YT IMAR 40 HR 81 HE
WZEH 54 30.25+5.11 40.3325.17° 46.25+10.27 51.66+10.39
XHRZE 53 30.33+5.27 37.25+5.417 40.61x10.19" 46.62+10.33
t 0.080 3.011 2.851 2516

P 0.937 0.003 0.005 0.013
e PHUITHLE, P<0.05,

2.4 WMABFINIGRE VAS £ b5

YIZRRT, PALERH AT VAS ¥F4r 2 7 0501
B (P>0.05); & ARFTRIIGE, WEH 14
A, 44 8 A AJE VAS WK F X IR
H, ZRAGITFENL (P<0.05), W3 4.

x4 WMABRFINGEIE VAS TSR (v s, 5)
21 53] n R 1ANHE 4N H)E 8 HJaE
WEL] 54 7.45+2.25 4.77+1.36" 3.35+0.26"  2.45+0.61"
XHRZH 53 7.52+2.31 5.36+1.28" 4.23+1.227  3.31+0.27°
t 0.159 2310 5.182 9.399
P 0.874 0.023 <0.001 <0.001

W P 5UIZATHE, P<0.05,
3 itit

HBETA, B2 2 4. 07 40, Tl
e N AN B TN L) I GRS 2 L
IF YAl BEZEAY . DRERIA, M AR O R
PR 22 AT TR P B Ab P v i 2 B . PRI
DAL RFIR , 22 BUR 30 AT AT AN ) B B 4 o 22
P eS0T, o A A A O L IR
W RE PR EE R 1 AR By
FAEC, Mo AR B PR3 T MEE S R R, SR
TR Z B AN AL X 8 A A I Al —
SEAT, FARIGTT 5 o B BMEAR AR S e

- 74 -



EORVE S B R
202441 H

HhE R TR
China Medical Engineering

Vol.32 No.l
Jan. 2024

BERFATIME LR M . AR R RS HETR TR
52, IR E STEAT A FARIGIT IR 18 T B E T
HIATIBE NSk, HzA k2w, Lo
ral i FECGH B E NG . 0 B E U 2
B, GA S e R BUR S ARG HER D REIKE AR
FERYE R A

B FEAZ O YN Ry — P mT 1 s AR AZ O HE R R
SEDIREM NIk, SHBT BN HS %
SR AR E AN T RA L, eI R
HBRpE | s ARG R ER, SRR
FRINGE, WA 1A, 4~ H)E. 84 H
J& 1) ODI PEA MK FXF BR AL, JOA PE4 381 T
TR, 4R B A O IR A (i 2 B MER T R Pk
SO R, FHEERT . Bk
e NAKIB 3 . B EAIR T ME AR E 1 fig
i FEE A T R 3 RT DSRS0 1 T 10 0] S8 P Al
I B AR, M AERRR T A RE S, A
PRI 2 B — 20 S 238 7 AL O I e
A RBCE AR WURE DI BE SR T 4% O AR E 1
TN A T e AR ™ (R RO
G T ZFRNL . ZRIE , ST IE I A
HITREWRE TR, W85G HTF AR A 5L
IR [ Ve £ o S R 2 S N 1 A 9 - 2 N =
10 d NP Z LR L. IR &, it
i £ A AR S AL A () SRR IS, PR B BT
it G ik B R BMEAR . REICAT IR R N RTE SIS
FEAG e 1 SN AR T A MY . R L b
NI RE I 2k K 22 B I G AR RE 15 Bl i 20V 2 A AR )
REIT A A0k ki . it OB AR O I 2
A N AR B A0 R M St ml i A4S
REJIIREL, X R AR o MR A — o B A
S SO ZH AN IR E] 85 Y BBS P43 34 X
WAL, VAS PR TR IR

gE LRTA, Wi eOE A O I 2R RE A Rk 35
e NEAE B T R R JE HEAR T BE X A4
B 1K I 2 MR 4 B R

£ £ X W

[1] LI B, SUN C, ZHAO CX, et al. Epidemiological profile of
thoracolumbar fracture (TLF) over a period of 10 years in Tianjin,
China[J]. J Spinal Cord Med, 2019, 42(2): 178-183.

WTE, WA, IR, A IR RN T AT ik T N NHE 3
IR ELERL]. PARSEIRSIMRLZRAR, 2022, 39(1): 158-161.

KA, TREE, M. 55 2R TR0 8 MR AT R 24

Pif LbEL[D). ThEBHE MRS, 2021, 29(22): 2053-2058.

2]

(3]

<75

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

T, A . T AN B B BB AA P MR A A5 T &
IE (1) 5 W) K A J BT f B R 2R A3 T (0. BT B A 2%k
2022, 51(7): 848-851, 855.

FE . SR A 3 52 5 P 11 7 AR Bt P 4 2 AR
KINZ A FTRSMEFEZRGE, 2022, 28(6): 174-176.

ERER, TS, S s, A RO U RIS I 1 o0
LDH 8 # A J5 5 FE D 8 S A 0 B i i ). L BE 24,
2023, 45(3): 361-364.

BRI, KRR . B B AL B T 1S A 23 B 7 A
). FPAERINIZRAR, 2021, 37(3): 205-209.

PRSEER, TYBL, J SOk . BJE G ARSS 5 B T ARG T AR,
Ry IR RS, 2021, 24(1): 25-29.

MARTIN CT, YASZEMSKI AK, LEDONIO CGT, et al. Oswestry
disability index: is telephone administration valid?[J]. Iowa Orthop
J. 2019, 39(2): 92-94.

KATO S, OSHIMA Y, MATSUBAYASHI Y, et al.

clinically important difference and patient acceptable symptom

Minimum

state of Japanese orthopaedic association score in degenerative
cervical myelopathy patients[J]. Spine, 2019, 44(10): 691-697.
LOUIE DR, ENG JJ. Berg Balance Scale score at admission can
predict walking suitable for community ambulation at discharge
from inpatient stroke rehabilitation[J]. J Rehabil Med, 2018, 50(1):
37-44.
SUNG YT, WU JS. The Visual Analogue Scale for Rating,
Ranking and Paired-Comparison (VAS-RRP): a new technique for
psychological measurement[J]. Behav Res Methods, 2018, 50(4):
1694-1715.
FAVE, REE R, PP, 55 . ST R ETHE S AR IS E VRY T
o6 RO A B T 7 8 K TUIS WIS (D). VR B 2, 2021, 32(12):
1557-1560.
F RN, A N B R S A 2 O I 1) A TR
I T TR BRI, v 25 9 FH 7 3R 4 L 2023, 29(3):
408-410, 419.
Wk, HIIL, 2L, % . BRAZUIGRTE R B AT N IR E TR T
PR AR T AT A P RT3 YT i SR A,
2020, 29(13): 124-126.
BHEUL YL, G175, 55 . B ORE TN ZRnd g Ry
S M I R T ORI B ST ). b R &L 2020, 35(7):
357-361.
TR, W1 . FEIE. R AL O RRE PEAR DD 30 AR
P 5% ) B BIF ST E (D). VY AR TE B A A, 2021, 38(3):
353-359.
FANN, W, ETE, A ek iz S Zoet g IE A BB R
05 (A WA D e BP0 e Ty sl ). AR IR EE A 5
25, 2021, 43(11): 991-995.
JEIZERE . it R S 4 I W RE A 5 T HE A OB AR R R
T B P T PR R R (D] b T ST BE 2, 2021, 16(6):
196-197.
RIGEZ, A3/, PR T USRS A B4 A S B
HHETE RE T RPIR KO- RE ). R 25ig a4, 2021, 42(2):
87-90.

(5Kmk i)



