ISSN  2288-1174(Print)
ISSN 2383-9651(0Online)

Journal of The Korean Society of Integrative Medicine, 2023, 11(1), 87~98
https://doi.org/10,15268/ksim.2023,11.1,087

o oY oESS T ISEHUCHAAD
Bund g2 ¥ BHNE Z2ad
WA AT SA4 $A9 &3 Hlw

FFEAA A=Y A
Physical Therapy Program for Patients with Partial Rotator Cuff (Supraspinatus)
Tears with Moderate to Severe Shoulder Pain : Comparison of the
effects of eccentric training and concentric training

Yeon-Ki Choo, PT, Ph.D*
"#Dept. of Rehabilitation Therapy, Guposungshim Hospital, Manager

Abstract
This study was to verify the effectiveness of eccentric training and to make clinical recommendations on detailed

application methods by comparing the effects of changes in acromiohumeral distance (AHD), pain intensity, muscle strength, and
functional performance after applying a 12-week eccentric training program (ET group) or concentric training program (CT group)

Purpose :
for patients with partial rotator cuff (supraspinatus) tears with moderate to severe shoulder pain.
Methods : A total of 29 subjects were assigned to either the “ET group (n=15)" or the “CT group (n=14)" through simple
randomization and were measured in the same way at baseline before intervention, 4 weeks and 12 weeks after intervention. All
subjects received a physical therapy program 12 sessions 3 times a week for the first 4 weeks, and physical therapy program, 12

Ultrasound machine was used for AHD, visual analog scale (VAS) was used for pain intensity, electronic hand held dynamometer

sessions a week, from 4 weeks to 12 weeks, for a total 20 sessions.
was used for muscle strength, Korean Constant shoulder score (K-CSS) used for functional performance.
AHD, pain intensity, and muscle strength did not show significant differences at 4 weeks, but improved numerically,

Results :
and showed significant differences at 12 weeks (p<.05), showing superior results in the eccentric training group compared to the

concentric training group. Functional performance showed significant changes at both 4 and 12 weeks (p<.05), and excellent results
In patients with partial rotator cuff tears with moderate to severe shoulder pain, an eccentric training program

Conclusion
increased acromiohumeral distance (AHD), reduced pain, and increased muscle strength. Therefore, it can be clinically presented as

were also found in the eccentric training group.
an intervention method that can quickly and effectively improve functional performance, which is the ultimate goal of physical

St

concentric training, eccentric training, moderate to severe shoulder pain, partial rotator cuff tears, physical therapy

therapy.
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program
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- jgm  Afo]o] A F(acromial-humeral distance;
AHD)2] Wistol] tiet B7hR o % Atk 2, Aol 72
£ 77171 s A B A= digh tiAd
Ape] Whe-2 ZEEd ) FEvtd SAf A5 vle F
Q3%F oAA el X Fo|tH(Cholewinski 5, 2008; Choo,
2019).
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BEA 79 d4 LA R A= “8% X H(therapeutic
exercise)”o]n o]= HA7}5 <=, % dE 9 B 2
Yo Wz 25 7tst 2o g 1A E t(Kukkonen

=, 2015; Littlewood 5, 2012). Qb= o] =
T AE 544 S5 9 289 ¢

=
Hox ZAA 4= (concentric

3 4zY P =z
contraction)& 2 FU7th(Dejaco 5, 2017). A #H
A4 4=Z(eccentric contraction)> AJ&|stF o2 T3}
WHE FAAS Aolstr] 98 2 A-gshm 53],
SEdu &4 22 35 F(tendinopathy) ol A 54
5 THET HAA 9ol &Y A il e F
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2 Eﬂaaiur(Langberg 5, 2007). LR AFEANHE
= FA(RE7 DN AAE B TRl 9%
o 27k NE HolE AolSHE A

B3I 5% wae Al o)

3 AGsH )= SFFth(Kaux 5, 2013; Lau 5, 2015)

SR ofjgrae] 2gEn Yl 848 99
HEAR 59 oz HAd &3] b2 Wi &
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F ES RET Aol
2. A9 53

% E(moderate) o] 0] oMFSS FHE IR=E
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I. A5t Fo|gx}, 3) §2H4 WEFHY Y(frozen shoulder) s
of Agoz o}l Aol Y A2 shoich. Et
L AT 0 A A7 Frolol dig AWA HB BN WE A Ee)
%o m(Jensen -5, 2003; Serlin 5, 1995), A 7]17F &<t
£ ATE oIES T2 RS AR AT gopmy gre ol AR WA 4 Aol HHAE §
o iY 2Zu} Gk} o|5hA] HA o8 FF & ©] ISEES=N
4o F5& =W 259§ 729 —'T'—HEP HE fARlE ULRE o] 43t th Halolsis A
AR et @A 78S FHz: Aoy A Aletel ART(ANA TAE, 1579) Bt 2 (EA
Al T FE U 159 AT 9B Y gun 4ehom wAsidow A A% H 27
g7be ] 202108 185 20229 128 B AAER paseline), A8 3 47, 1259 Al-ol ahe Hgh
1:]- ﬂ?—l:ﬂ/g'X]— %"— 7;—1]—.4 ﬁ%‘—% G*Power software o= %7}% /é]/q%o:] %;gg]_())iq_
v.3.1.9.7 (Heinrich Heine University, Diisseldorf, Germany)
2 o]&3te] a3 7|(effect size) .80, FJFF(a ) .05, 2. ZAMHPY
A7 e (power) 95 Aol TE F 7 kel MR E 9T
22 281 o|Alo] W2z Fobe whErr Be HdAs el A58 A AZAHAA =

ALY AIA}F E3F 712 1) Tk 304] oA 2) L 37 71FE 4o AA F 334 129]¢9] FYAE 22
%o}- oirq XIEE H}X] 01’_31—% ;(]_ 3) =Lr 0]*1'.4 = o] kil i zl OHEJ ‘31 O]:?; 45 E1 12T7]' EHW]‘X]
< 7 1914 895 H3f 5 209]9] E2|AR Z2OHs
F71Ho2 AASAY. 549 FAAA 2R = =

oN e

: A ZF2] AFAF 2 I (visual analogue scale; VAS) 50 mm
ol (5% 50~60 mn, F355 70~100 mm)o] ™, | <] B
Az ) FHANOR A% &4, 2) o), Su, B FIHES I AETable D).

L o

Table 1, Experimental and control group interventions,

ET group (n= 15) CT group (n= 14)

Types (dose)

Superficial moist heats (20 minutes)

Massage therapy to deltoid, upper trapezius, pectoralis, and shoulder girdle muscles
(10 minutes)

Active assisted range of motion to the affected shoulder
with a progressive gain of mobility (10 minutes)

Assisted muscle stretching to upper trapezius, pectoralis, deltoid, anterior and posterior articular shoulder capsule, latissimus dorsi,
rotator muscles, biceps, and triceps
(20 minutes)

Muscle strengthening with concentric contraction to deltoid,
internal and external rotators, biceps, triceps, pectoralis, and
trapezius

(3sets of 12 repetitions, 5 seconds)

Muscle strengthening with eccentric contraction to deltoid, internal
and external rotators, biceps, triceps, pectoralis, and trapezius
(3sets of 12 repetitions, 15-20 seconds)

* 30 seconds rest between sets
* 60 seconds rest between types of exercise
ET; eccentric training, CT; concentric training
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1) Of7Hi =Palel Iz Ao] 2l(AHD)

5 to 12 wu, linear array probe Z-2-3} ZHH|(Philips iU22
Ultrasound Machine, Philips Medical System, Bothell,
Washington, USA)S ©|&3%F 10 o]Ae] AeL 717l 2
Bol o fma FPe ARo] o3| FAA =7
H T A b AAoA o E S SHAAEH =
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He] Ato] ek A2lE AP 75S F3 545t 3
TZHmm)S 5 tHDesmeules 5, 2004). o8 %21}
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(internal consistency) 7 AFoJl 4] cronbach @= .60]1,
AR A A o A ICC= .8~.96C0. % H| W& 31 AlF
=5 71 &4 =Fo|th(Razmjou F, 2008; Roy -5,
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Y H3lE vwsty| 93 =2 = 7% (Friedman test)=
o|-gsto] A He oS o = 052 24
st o FEA X 2|= SPSS for windows ver. 25.0(SPSS,
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Table 2, Baseline characteristics of subjects for each group (unit)
Variables ET group (n=15) CT group (n=14) p
Age (years) 54.51 (47.72-62.73)" 54.45 (47.67-61.89) 692
BMI (O/0) 26.99 (24.88-30.97) 26.36 (22.65-29.04) 394
Gender (male/female) 5/10 5/9 .586
Injuried side (right/left) 11/4 9/5 .658
Dominant side (right/left) 13/2 13/1 .920
AHD (O) 11.12 (9.89-12.35) 10.85 (9.48-12.22) 771
VAS (0) 58.00 (50.50-67.00) 62.00 (49.50-74.50) 331
Strength () 421 (2.72-5.85) 4.09 (2.48-5.22) 525
K-CSS (points) 58.00 (47.00-63.00) 52.00 (44.00-60.00) 396

"Median (Interquartile ranges)

ET; eccentric training, CT; concentric training, AHD; acromial-humeral distance, VAS; visual analogue scale, K-CSS; Korean-constant

shoulder score
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(p<.05)(Table 3).

Table 3, Results of changes in the acomio—humeral distance (AHD)

(unit: mm)

Variables ET group (n=15) CT group (n=14) Between group (p)
Baseline 11.12 (9.89-12.35) 10.85 (9.48-12.22) 771
4 weeks 11.52 (10.26-12.78) 11.17 (9.85-12.49) .058
12 weeks 12.03 (10.77-13.29) 11.46 (10.14-12.78) .010
Intra group (p) .000 .010
"Median (Interquartile ranges)
ET; eccentric training, CT; concentric training, AHD; acromial-humeral distance
3. T3 = WY Fol o ot s B2 SHA-EA TE I
EXZ7ILT o SlE H A5 AylojAdl HAIA T
WA ST EAN Gedg 4 mege wae ) TSRS WS BAT daids Wy E
Sak EAA YL mE 9 ol3} ZIAS HY
dolg vt 23t 4%oAE folTt Aol wolA g N S0 el RS e A
_ _ <.05)(Table 4
Stou, 127oldE B4 TATel BAY Eag w0 d
Table 4, Results of changes in the pain intensity (unit: mm)
Variables ET group (n=15) CT group (n=14) Between group (p)
Baseline 58.00 (50.50-67.00) 62.00 (49.00-74.50) 331
4 weeks 39.00 (34.00-45.50) 45.00 (35.00-54.00) .098
12 weeks 16.00 (13.50-18.00) 24.00 (19.00-29.00) .024
Intra group (p) .000 .010
“Median (Interquartile ranges)
ET; eccentric training, CT; concentric training
Table 5. Results of changes in the strength (unit: kg)

Variables ET group (n=15) CT group (n=14) Between group (p)
Baseline 421 (2.72-5.85) 4.09 (2.48-5.22) 525
4 weeks 5.41 (3.43-7.37) 4.96 (3.64-6.48) .380
12 weeks 13.63 (8.64-18.57) 1043 (5.11-11.28) .010
Intra group (p) .000 .010

"Median (Interquartile ranges)
ET; eccentric training, CT; concentric training
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BUA SAZT FAN TAZ 7 2 Aske] Zfol
2 v AT 4T A O3t Zol S Hol A ghgro
U, 1250l B ERTe] BAN SAT B §
ol%k Z7h8 Belrhp<05). YAl e 15 i 2
2o MBS AT ARAE BAY TALY T4
FAT BEOA % F7HE HATHp<O05)Table 5)

Table 6. Results of changes in the functional performance

BYA TATH FAM TAE /s Wt
o Zpol 2 vl A} 4%9h 125 BEOAL HAA
sazol BA4 T RO o3 2712w
(p<05). ZAAH W2 2F U 755H ] Wale
BN Al YA ALY B4 FAT B
oAl fo)3t Z7HE M ATHp<05)(Table 6).

(unit: score)

Variables ET group (n=15) CT group (n=14) Between group (p)
Baseline 58.00 (47.00-63.00) 52.00 (44.00-60.00) .396
4 weeks 71.00 (60.00-76.00) 60.00 (52.00-68.00) .045
12 weeks 87.00 (76.00-92.00) 69.00 (61.00-77.00) .010
Intra group (p) .000 010

*Median (Interquartile ranges)
ET; eccentric training, CT; concentric training
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W5 AHA ety Wk B o g9e W
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g, o] Xt FAAo R o B2} fjTw Ao
AS(AHD)2I T BRI Z, 2SS0 289 o)
St e ol gz ggule] vel7t HhEs o 9 9]

o= o5t Hol WAE AHDO| s I AelE
st ZsEdd ASCHSD)S et T &

2 H3o] 9lth(Luque-Suarez 5, 2013). 2 At
o] 50t = At Michener 5-(2015)2] o+
oA oMFEFTITIol ot ZIHEdu &R
AHD(10.80~11.20 mm)= A A4H¢19] AHD(11.40~80 mm)t
HlLsko] oF 5 % A= Faso] glom & A5k At

= 9A] HAA ST 11.01 mn, 3AHA A 10.88 mm
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T} Qukd Eeo]
H] 3+ Choo 54(20222)¢] RioA A 6
FAPoNA FoI3 AHD Z717h e
A w = Aol 0] 450] A |7 A4
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7ol tha g 71zkolet AZET
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