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Effects of Microcurrent Electrical Stimulation on Tissue Repair after Muscle Injury

Tomofumi Uzakil), Kotaro Kawaguchiz), Rui Tsukagoshiz), Akira Sakaguchiz)

D Department of Physical Therapy, Faculty of Health Science, Osaka Yukioka College of Health Science
2 Hyogo Medical University, School of Rehabilitation, Department of Physical Therapy

Objective: The objective of this study was to histologically verify the effects of microcurrent electrical stimulation (MES) on
muscular recovery after muscle contusion.

Methods: Muscle contusion to the left gastrocnemius muscle was induced by the weight-drop method in 24 female Wistar
rats aged 10 weeks. The animals were divided into two groups of 12 each: the non-intervention group in which animals were
allowed to recover naturally; and the MES group in which animals were treated with MES for 30 min/day starting from the
day after the muscle contusion. Tissue samples were collected for observation from six animals in each group on Days 4 and
7 post-muscle contusion, respectively. The Day-7 histological imaging was compared between the two groups in terms of
regenerating muscle fiber count within a certain field area.

Results: The histological imaging showed expansion of the spaces between muscle bundles on Day 4 post-muscle contusion
in the MES group and a regenerating muscle fiber count (within a certain field area) of 45.0 + 12.8 in the non-intervention
group and 67.4 + 11.7 in the MES group on Day 7 post-muscle contusion, indicating a significantly higher count in the MES
group.

Conclusion: Early treatment with MES after muscle contusion can potentially promote muscle regeneration.

Key words: Microcurrent electrical stimulation, Muscle contusion, Repair
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NRS : Numerical Rating Scale, NDI : Neck Disability Index
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CSI : Central Sensitization Inventory

PCS : Pain Catastrophizing Scale
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Associations among Nonspecific Neck Pain, Cervicothoracic Spinal Alignment, and

Central Sensitization in Patients with Frozen Shoulder with

Focus on Physical Activity and Pain Catastrophizing

Ayaka Yakusuel), Hiroshi Ishida]), Tomotaka Itol), Yuki Sakurai’’

D Department of Physical Therapy, Faculty of Rehabilitation, Kawasaki University of Medical Welfare
2 Department of Rehabilitation, Minami Orthopedics and Pain Clinic

Objective: The primary aim of this study was to examine the associations among nonspecific neck pain, cervicothoracic

spinal alignment, and central sensitization in patients with frozen shoulder. The secondary aim was to confirm the relationship

between central sensitization and physical activity as well as between central sensitization and pain catastrophizing.

Methods: This study included 41 patients with frozen shoulder. We evaluated cervicothoracic spinal alignment and Central

Sensitization Inventory (CSI) scores and examined their associations with nonspecific neck pain. Furthermore, we assessed

physical activity and Pain Catastrophizing Scale (PCS) scores to confirm their relationships with CSI scores.

Results: CSI scores were significantly associated with nonspecific neck pain and significantly and positively correlated with

PCS scores.

Conclusion: In patients with frozen shoulder, central sensitization was associated with nonspecific neck pain. We could

confirm the relationship between central sensitization and pain catastrophizing.

Key words: Nonspecific neck pain, Frozen shoulder, Cervicothoracic spinal alignment, Central sensitization
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TB (n=25) CB (n=34) p fl
i, R 73.0 (6.9) 73.5 (6.5) 0.77
BMI, kg/m’ 26.7 (3.1) 26.9 (4.7) 0.81
KL %348, grade 3.4(0.8) 3.4(0.7) 0.67
EBEHE, H 18.6 (4.9) 157 (2.1) <0.01

TB: Time Based Protocol, CB: Criteria Based Protocol, BMI: Body Mass Index

KL 77 : Kellgren-Lawrence 7344
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7zo FTESEL EBIOMAEMEZRL, TB & CB D&NR
FEME (4F#Hs, BMIL 7EBEHED X IEH S O 5 & 130t
JED T\ tIRE, IEHL AR Tl 7 W5 A 13X Mann-Whitney
U ME % H 72, KL grade (3 Mann-Whitney U 1 i€ % H
W7z, TB & CB IC B 1F 2 1liATH & Uitk 12 8 o B bl 22
B X OTATR O B, ek, EEE, TUG 2 HIVA
e LBRAMRET AV ERA W, RBTEERIL,
EERNH % TB vs CB, 1l vs itk 1238, AL L
7o ZHAFRMH O N7 HE IO L TIE&RE & &I
S CHEIEGE (Tukey 35) Z W ToHiTL 7z, 7EBE
HEUCH 2T 2 BN 25 - O ICTEE H B 1Efm A &
L, fEbE HBUCE T S iiRiN 7 & L CTRAfTigE cdE
EnTwBER DY B roBmr'” 1T, Protocol
DFENEITEZR L LERRINT 21T 272, MAT,
BIXT v b7 LSBT 2 ERE RS - o Itk o &l
RT 7 LA LEfEBER, MiteoBTIREBICEEIND
L B0z N ENORIRT Y F AP s rw
Protocol D&\ % 7288 & L 7= E Bl 00 217 - 72,
723 Protocol 1Z, TB % 0, CB% 1 & T %X I —EH %M
ML THRA L, AEKHER 5% & L7,

TB & CB DR EFBIEIc oW 1 ICd, HEHu
MOFEE, EREHET TB I L € CB TH & IC{& i %
IRL7225, ZOMIEEERENr -7 (1), fEkH
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x2 {ERHBUC BT 2 EAIR T O 55 HR

EEfREB  BHEREERRES  95%CL (TR / LR p fie
TElE H R
GE#0 14.8
Fifn -0.03 -0.04 -0.20/0.14 0.40
BMI 0.10 0.03 -0.16 /0.39 0.72
APt Protocol
TB reference
CB -3.70 —-0.43 —5.89 /-1.50 <0.01

BMI: Body Mass Index, TB: Time Based Protocol, CB: Criteria Based Protocol

F(2,56)=3.15, WEE R =0.19, FEFAPTERE R =0.14, SRR VIF = 1.0
EKHE 5%
x£3 WHRAMEEFAMCEZEIRT Y M H LD
BEERNH 2 4 TIE (GEKE) CB TB i fifii% 12 38
B e tBvscs S gm e o WS g oo TR
KSS
MR, S TB 18.0(7.2) 26.2 (8.5) <0.01 <0.01 <0.01 <0.01 <0.01 N.S N.S
CB  162(6.8) 242 (6.7)
WmEIE, A TB O 43.9(13.2)  60.7(13.2) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 N.S
CB  473(132)  62.6(13.7)
TUG, TB  9.8(2.1) 9.0 (2.2) N.S <0.01 <0.01 <0.01 N.S N.S N.S
CB  11.1(4.2) 8.5 (2.0)

TB: Time Based Protocol, CB: Criteria Based Protocol, KSS: Knee Society Scoring System, TUG: Timed Up and Go Test
FfiE (BRiEfRAE) C&E
Bk 5%, N.S: Not Significant

BrEitEEme L-ERROIOME, CBOARER = =
ER SN (F2),
MERAIEET T X 00T OME, WMEEs X TKA it BBE O b A RIS EN AL BT L2 v

GEITED TB vs CB, fIHT vs itk 12 38, TUG DFfiHil vs
itz RBEICEREREDNRLE B 572, EHICTRTOE
BTHBEAKRAERDL® -7, HEILBBEORKE, i
HIICHE = CB HE itk 12 B R E, EmEtkida =

FfEZR L, TUG EHEIEMEZ R L 72, TBH Otk
12 B0 RE, IREEE, MiRTL Y dEREICRME TS -

AFRTF AL E =BT, Fiitk 24 BN
ICEBEF RIER X ¢ 2 AR OENTH Y, i
Btk & ROM 28 & ekt L, FHEERE 03 3.5 HHE
fankrLTws Y, EME LI, TKA BEICHT
2Tl 3 & OMirie o B AERE HEUC g 3 502

DONWTHRETL, iR OEINAIAE R LR L

7288, TUG I3l CHEZER b o 72, S EIBBRE LTz Loz Ehb, TKA ko RHA
DFER, METICB VT CBHOENMELS TBH LV EE AT X b, fhietkae o & 7Ek HE D EHE 2 ATRE < &
CEETH 7228, WMEEB IO TUG CIIAEZEITR BT EMIRINT B0, —fEHI 7 TKA flifs o Bl 225

Do 7z, itk 12 TR NOHE IC B W T AR
THEZERR» o7 (E3),

HEIFONTOFEE, WINOEIRT 7 b 1 LicE T
b CB VHBEIGER I Nz (R4),

‘7077 LMF TB O X 5 IRl T3 2 720,
FOREREERCIR GO EIEREOMAZZIC L b, BEE
BOEEIEISA A =Y TERWIEFID %\ Pl
%, KRW7ETIE, CBOFHERHEIZ 157 HE, TB
@m65;0295ﬁ%’ﬁﬁttoé&'ﬁ@ﬁﬁﬁ

#iF, CB DADBIEBEHEUCBE L 72, CBEDS#
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x£4 FlRTYbAHLICET B EERIESH OSSR
PR B EEREIRERES  95%CT (TR / ERR) pfH
KSS i e B
GEXO 20.63
APt Protocol
TB reference
CB 6.60 0.49 3.42/9.79 <0.01
fitr il KSS 0.25 0.29 0.04/0.46 <0.05
KSS & Bt
GE%O 41.74
APt Protocol
TB reference
CB 8.87 0.35 2.11/15.63 <0.05
flTHT KSS 0.29 0.35 0.07/0.51 <0.05
TUG
(EH0 5.96
AWt Protocol
TB reference
CB -1.27 -0.32 -2.20/-0.33 <0.01
fili il TUG 0.31 0.55 0.18/0.45 <0.01

TB: Time Based Protocol, CB: Criteria Based Protocol, KSS: Knee Society Scoring System, TUG:
Timed Up and Go Test, i /2 © F (2,56) = 10.70, JELREL R? = 0.29, FaHess »ouE (R5 R
=027, SEUERER VIF = 1.0, S8 : F (2,56) = 7.54, WERER® = 026, FEEF LR
SEMRE R = 022, S EEAEERE VIF = 1.0, TUG : F (2,56) = 12.96, e ERRE R =034,
Mo BIERE R = 032, AR AR VIF = 1.0

A EKAE 5%

& L7z ACL flitge T, IffE#EEIC D < Protocol 2° &,
WSS E BB LT nw Te ST A~y 7 LT
W3 e L, MeeRE PRI 0E, BEoEER %
EREL, W2 o EHNRREIcE oS (RET
HrLLTw5 Y, %7, HKEESEEORE L 2T
ZLARTORBICR T C L 2 E 2 5 &, DRATOEEL X
NS T TR, ERNCEEE L 72 (KRR o FEHE % 5% T 2
~ELEELTLE Y, CnE TKA Offitsk LTE R
7256, BEBEMATE FARED LxENU Loy
RGeS X W EETEBIEIEOES L E2 b5 729, CB
Tl AR 2> b EER O BEBINIAEZ FRE T 5 2 & TiRERE
DA TE & B 2 2Rk o R T &, AR I R
DHTIREEIC OB o - A[REMED B B,

X 51T CB ITERE HE DR D 272 53, itk D im i
B, e, EEERRIC DA TH B T L AIRB I NI,
N T B A Bl 1< 35 1) 2 BILERE 7 v 277 4 (Early-
discharge Program : AT, EP) & HEHE[ 72 7' v 7' F A
(Standard Program : AR, SP) (T3 2 flitk BB EE ©
[BIfE D 22 % W7z e fTitgeic s v Cid, 7EBEH B o F¥E
(BEHE{R 72) 12 EP 285.1(0.7) H, SP#2%269(43) H &
EP S FHICGERE L T3 Dich 22 b b9, TUG, K
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ERELTMATH CBRARIGEREI N LD,
CB 1:BFEtk o G #ht - EBEEE o 1A Eic b RN TH
2EEZ D,

AFEITIZN L O DRAR S 2, £3, TKA itk
Criteria 1Z ACL THWbHN T WA AR —VEHIFD -0 D
Criteria Z Z# ICHk 42 A IHER L 72D TH Y, R4
VE—FTlAR\v, 2D, CB D% Stage HHANE
FUEE KL T2 2RGEET 2 B ERH 5, RiT, K



N LB 4 & i #% D Criteria Based Protocol 257ERE H I X OMit: i L I & iGEh M 1 R IE 352

WoeidEmE ok — M Th Y, T HRLEEZ
F 7 RS C R 5, i L BAEE N L F— T
HY, RNRFBEWICH ZZE L b o720, K O@EN
DIEFEHR OB ICHBE L > 722 EEHERT S C
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early physical activity after total knee arthroplasty and post- 23) Kuroda Y, Matsumoto T, Takayama K, et al.: Subjective
operative physical function: are these related? Knee Surg Relat evaluation before and after total knee arthroplasty using the 2011
Res 2021; 33: 35. Knee Society Score. Knee 2016; 23: 964-967.

The Impact of a Criteria-Based Protocol on Length of Hospital Stay, Postoperative
Satisfaction, and Activity Levels after Total Knee Arthroplasty

Keita Kawabuchil), Kyohei Inouel), Shota Maniwal), Kenta Yamanel),

Masatoshi Nakamuraz), Takahiro Yamasita®’

" Rehabilitation Room, Tottori Prefectural Central Hospital
2 Faculty of Rehabilitation Science, Nishi Kyushu University
3 Department of Orthopedics, Tottori Prefectural Central Hospital

Objective: Physical therapy following total knee arthroplasty (TKA) typically follows a time-based protocol (TB), which
progresses according to a time schedule but does not adequately reflect individual patient differences. Therefore, we aimed to
develop a criteria-based protocol (CB) that considers tissue healing and patient goals and to investigate whether CB leads to
different outcomes postoperatively.

Methods: The participants were divided into two groups: 25 followed the TB protocol, and 34 followed the CB protocol.
TB followed a time schedule for mobilization, whereas CB was structured into four stages with specific subcategories. The
primary outcome was the length of hospital stay. The secondary outcomes included satisfaction, activity level, and timed up
and go (TUG) test results, assessed preoperatively and at 12 weeks postoperatively. Additionally, factors influencing hospital
stay and the secondary outcomes were identified through multiple regression analysis.

Results: The length of hospital stay was significantly shorter in the CB group. The CB group showed improvement in all
parameters at 12 weeks postoperatively compared to preoperative values. In the TB group, satisfaction and activity levels
improved at 12 weeks postoperatively, but no changes were observed in TUG. There was no difference between the groups at
12 weeks postoperatively. Furthermore, multiple regression analysis identified CB as a significant variable for all outcomes.
Conclusion: CB may reduce the length of hospital stay and positively influence postoperative satisfaction, activity level, and

physical function.

Key words: Total Knee Arthroplasty, Inpatient Program, Length of Hospital Stay, Satisfaction, Activity level
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Pathophysiological Interpretation of Lateral Epicondylitis Focusing on
Dynamic Changes in the Radial Head with Forearm Rotation using

Ultrasound Imaging Equipment

Yudai Nishinol), Yuta Niwal), Yasuyuki Hayazakil),
Kazuto Masudaz), Yoshikazu Akabane®’

D Orthopaedics of the Shoulder and Knee
2 International Institute of Medical Therapy
Y Sato Orthopedics Clinic

Objective: We used ultrasound imaging to observe the dynamics of the radial head and interpret the pathophysiology in two
cases of lateral epicondylitis of the humerus.

Case: Both patients were men in their fifties, with a chief complaint of lateral elbow pain when holding an object. In both
cases, joint range of motion was decreased in wrist grip flexion and rotation at 0° elbow extension, and tenderness was
observed in the lateral epicondyle of the humerus, extensor carpi radialis brevis, and extensor digitorum. The lateral and
anterior displacement dynamics of the radial head were measured using ultrasound imaging, and the amount of change
and displacement angle were calculated. In both cases, the lateral displacement of the radial head decreased, the anterior
displacement increased excessively, and the displacement angle was larger on the affected side than on the healthy side.
After the extensibility of the extensor carpi radialis brevis and extensor digitorum muscles and gliding around the radial ring
ligament were improved, the range of motion increased, the forward displacement and angle of displacement decreased, and
pain disappeared.

Conclusion: These results suggest that the limitation of the range of motion and changes in displacement caused by increased

tension in the annular ligament of the radius and extensor digitorum muscles may be related to this pathophysiology.

Key words: Lateral epicondylitis of the humerus, Dynamics of the radial head, Ultrasound imaging equipment
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Completeness of Reporting in Case Reports Related to Musculoskeletal Physical
Therapy in Japan: An Analysis using the CARE Statement

Ryunosuke Uratal), Shomaru Itoz), Kousuke Suzuki3), Riyaka Ito4)5), Akihiro Ito4)5)6),
Shinno Tijima®?>®, Akihiro Yakabi>’®, Akifumi Suzuki”), Hiroto Takahashi’,

Mika Toda4)5), Tatsuya Igawa4)5)6)
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Objective: This study aims to investigate the completeness of case reports related to musculoskeletal physiotherapy in Japan
using the CARE guidelines.

Methods: This study included case reports of Japanese physiotherapy published in 2019. We categorized the participants into
musculoskeletal and other fields, and calculated and compared the rate of references that complied with the checklist for each
item of the CARE guidelines. Fisher’s exact test was used for statistical analysis (5% significance level).

Results: Of the 256 cases, 111 (43.4%) were in the musculoskeletal field. Of these, < 50% complied with “item 7; depict
important dates and times in the case (table or figure),” “item 10d; adverse and unanticipated events,” and “item 11a;
strengths and limitations of the management of this case,” which was statistically significantly lower compared to other
fields.

Conclusion: Case reports of musculoskeletal physiotherapy lacked information on “timelines,” “follow-up and outcomes,”

and “discussion.”

Key words: Case report, Musculoskeletal physical therapy, Completeness of reporting, CARE statement
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