HREE PEERTERE @772

Chinese Journal of Tissue Engineering Research  www.CITER.com

MERBEFMITRIIGSEREEFFETERBE SR EFNE

F 8B, Kmm’, REE°, W', T5DF°, MR, EBE"

https://doi.org/10.12307/2023.206
125845 2022-01-06

SCERIEER . PR T R T R B R AL T UL R S AR AR R

KFBHA: 2022-02-11 [ Praggictid ]xylu%?\ﬂ%w»] Uh B R T B R ) R b T S B LK
1B0883: 2022-03-23 BA

E4BH: 2022-04-28 ~ s

PEHKS. iR 7k K¥ b 340 PRI R (SRR ), SR (Hs T % ) A

RISZE (PFR DN % + A28 %5 ), MR 3 209 %7 B4 % 2 5 69 % 06
RA59.9, R496: R318 RIS (PRI + D% ), IR W77 =2t % BT & 6% 0h

XSS ERBIE RIBE T R 4T B RA M, oS R T
2095-4344(2023)09-01417-05 16 R IRAE TR 6 & 3

MHERRES: B

SRR X :

FDTREM : O XISNLATE AT fedinid N — BRI, LT A URERT I 2 IR, 7R HO I AR LS B, K
BRI RN 088 5E 12 SRR FE R R A Thar AR RIS, A RIS SR BB, I FasE I 45K B
PIER, ORI MR AR EAINURE . B, =B A HH LA RA RO, XA Rea AE A AR R 2 sl fr s R A2
—AEEVEEZN

REIFIRINGR : 1277V E RN RN, SRIRARLIZ ),  H B2 s 5w IR, > e A BRI 2, SSGERIPIRR, BT
WEHERE. B AR s A B, SR T BT R LRSS IR R B BN 1 s YR T st fE B E A, 4 TP &3 LA
WU BEER AR, T IM T LA, BE LGRS, B, B a3 s ARATII T N E, SEEERgERH,
AR, (RN L6

HE

B DATTUIESCEMER E I ZRmT AR M R 9 3 2 ROMATERS, IR TR IS T 1590 5 1 2 RUB S 8 IR IR
W

B U IPIR N S0 M A S5 2 i S PO AT A 7 WL (22 ML) LAY 52 2 5 A T AR XA A S

FoiE e 96WIFF G AN NARHE RIS M A Rr e T 1 0 S BEAL 2 IR ER A (n=32) « BRIRAT IR ZH (n=32) FIAZ Lo %o HR 4 (n=32), IR IR T IR 2L 32 52 PR
ek, RORTRARZIZORE IS, IR E I L IE ISR, ¥HIT1K/d, 20 min/ik, 5 d/f], #2210/, 3EEERT
HIT e 30ROV e 7 L S 53 R A A S UL L) B L 52 58 S R AR, X 3L 16T i JG 2 R TR 25 2 AL AT VR A
HREEW: ORIT AL L2 RIUR AR A 5% 00 AT B 22 5, Bl B R T I AL; A7 J5 WL 2 2R T
BRSSP IR0 IR 2> Ot IR 2, 22 57t S 1k R SL(P < 0.001); @R HIL i A WL 22 1697 il J 32 /8 2 RN TR 22784k, IESENT
W N o0 R 2 SR JULEKD 52 R AR AR T AR AT S A D, TRD AR LR B P SR D Ry 7 RO TR, T A S R S T 88 A8 D Al
Tl BIe T A T B

KB SRR R N PP SR REMERUE AL LR 2L

Respiratory training improves morphological changes of the multifidus muscle in patients with chronic
nonspecific lower back pain assessed by musculoskeletal ultrasound

Li Chao', Zhang Peipei’, Xu Mengting?, Li Linlin®, Ding Jiangtao’, Liu Xihua', Bi Hongyan'

1Department of Rehabilitation, Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250011, Shandong Province, China;
’Department of Rehabilitation Medicine, Second Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250001, Shandong Province,
China; *School of Rehabilitation Medicine, Shandong University of Traditional Chinese Medicine, Jinan 250301, Shandong Province, China

Li Chao, Master, Technician-in-charge, Department of Rehabilitation, Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250011,
Shandong Province, China

Corresponding author: Bi Hongyan, Master, Chief physician, Department of Rehabilitation, Affiliated Hospital of Shandong University of Traditional Chinese
Medicine, Jinan 250011, Shandong Province, China

"WATEHRFWEERELA, LAAFHT 250011 P LATEZARFE _WEERELEFA, LAAFHT 250001 P LATEHK
FRAEFR, LAAFSHT 250301

F—1EE: =48, B, 1987 54, LALRRTA, Xk, 2015 F55E T RFMSHFFEL, ME, TEHRIT, TZAREFNATREALER
WHIRIETF AR,

BIVEE: e, Mt, FEEN, LATEARFWEERELA, LAAFHT 250011
https://orcid.org/0000-0003-0886-675X ( Z=#2 )

SIAARI: FA2, R, REAZ, Fakak, Tk, &L, FBIE . IEALE PN TN ARSI IEFARTHRES S
LG AR ). F BEy TR, 2023, 27(9):1417-1421.

Chinese Journal of Tissue Engineering Research | Vol 27 | No.9 | March 2023 | 1417



@z wmAsIEwm HIEE
www.CITER.com Chinese Journal of Tissue Engineering Research

Abstract

BACKGROUND: Studies have confirmed that lumbar spine stabilization training can improve muscle morphology of the multifidus muscle in patients with
chronic low back pain. There is no clinical study on whether respiratory training affects the multifidus muscle morphology in patients with chronic lower back
pain.

OBJECTIVE: To investigate the effect of respiratory training on the changes of muscle thickness and cross-sectional area of lumbar stable muscle (multifidus
muscle) in patients with chronic nonspecific lower back pain.

METHODS: Totally 96 patients with chronic nonspecific lower back pain who met the inclusion criteria were randomly divided into trial group (n=32),
respiratory training control group (n=32) and core training control group (n=32). The respiratory training and core training control groups received respiratory
training and core stabilization training, respectively. The trial group received respiratory training combined with core stabilization training. The treatment was
performed once a day, 20 minutes every time, 5 days per week, for 10 consecutive weeks. Before and after treatment, musculoskeletal ultrasound was used
to observe and record the thickness and cross-sectional area of the lumbar stabilizing muscle (multifidus muscle) in the three groups. The morphology of the
multifidus muscle was evaluated before and after treatment in the three groups.

RESULTS AND CONCLUSION: (1) After treatment, there was no significant difference in bilateral Ly multifidus muscle thickness sum between the respiratory
training control group and the core training control group, but the multifidus muscle thickness sum was significantly thicker in the trial group than that in the
other two groups. After treatment, there were significant differences in cross-sectional area sum of bilateral Ly multifidus muscle among groups (trial group >
respiratory training control group > core training control group) (P < 0.001). (2) Musculoskeletal ultrasound results of the morphological changes of the
multifidus muscle in the three groups before and after treatment confirmed that respiratory training could improve the thickness and cross-sectional area of

the lumbar multifidus muscle. Musculoskeletal ultrasound technology, as a new curative effect observation tool, can be used as an effective means for the
evaluation and adjuvant therapy in patients with chronic nonspecific lower back pain.
Key words: chronic nonspecific lower back pain; respiratory training; lumbar stabilization muscle; musculoskeletal ultrasound; multifidus muscle
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Figure 1 | Ultrasonography of the cross-
sectional area of the multifidus muscle
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Figure 2 | Ultrasonography of multifidus
muscle thickness
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Table 1 | Data comparison of patients of three groups

s R IR, IR T HE 2H R0 PE
B/ (n) 17/15 15/17 16/16 0.623
FERY (xts, %) 36.32+13.21 39.45+11.23 40.22+11.73 0.356
B (Xts, cm) 168.67+8.08 166.87+7.98 166.88+9.32 0.678
R (xts, kg) 67.33+4.29 68.32+3.54 65.87+7.22 0.489

Jiiv& % (n) 2 1 1 1

JRFE (xts, ) 8.97+5.67 9.43%4.22 10.3+4.39 0.145
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Figure 3 | Flow chart of patient group allocation
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M, BEERLEEER N, PFNBAS5REHA HERE R
EMEN, WiFk2, 3.

R2 | ATAIESESREE SESERFLLER
Table 2 | Comparison of thickness and cross-sectional area sum of
multifidus muscle in each group before and after treatment

(xxs)

215 noEFTE U L AP EERI (cm) S Ly 2 24U I BRI (cm?)
U 4 30 YEYT AT 3.39+0.52 7.06£0.33
VRITJE 3.60£0.49 7.4940.41
IPATIRZH 31 YRYTHT 3.5440.54 7.12+0.45
VAIT )5 3.87%0.60 7.75+0.49
X562 31 JAYTHI 3.38+0.41 7.03+0.28
YAIT G 4.2540.41 9.66+0.29

*3 | ATAIESERN SR EMSEBERMNS ELLR

Table 3 | Multiple comparisons of bilateral multifidus muscle thickness
and cross-sectional area sum in each group before and after treatment
(REGEELA VAT T WIT G

FiE P1E FiE PE
BN L 22 215 A 1.020 0.365 13.103 <0.001
XU L 2 ZVUBETI AL 0.495 0.611 262.047 <0.001
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