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| Abstract |

Purpose: This study was conducted to examine the effects of a PNF intervention using elastic bands on edema, range of motion
(ROM), and pain in post-mastectomy patients with upper limb lymphedema, according to their hand grip type.

Methods: The subjects were 14 female patients who were at Stage Il lymphedema after undergoing mastectomy for Stage I
breast cancer. They were randomly divided into an experimental group (n=7) and a control group (n="7). Both groups participated
in a treatment program four times (one time under the therapist’s instructions and three times as self-exercise) a week for 4 weeks.
Both groups repeated an upper limb PNF pattern exercise for 30 min using elastic bands after receiving a manual lymph drainage
treatment for 1 hour. Here, subjects in the experimental group performed the PNF exercise with an open-hand grip by putting their
hands into the loops of elastic bands and keeping their fingers spread out. Subjects in the control group performed the PNF exercise
with a closed-hand grip by holding the loops of elastic bands with their fingers. In both groups, the subjects’ edema, ROM, and
pain levels were measured before the intervention and 2, 3 and 4 weeks after the intervention.

Results: As a result of the experiment, both groups demonstrated edema reductions, ROM increases, and pain reductions in
four areas of the upper limbs. Notably, the experimental group exhibited larger ROM increases in flexion, extension, and abduction

as well as greater edema and pain reductions than the control group. In particular, the most significant effects were found in the
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elbow of the four upper limb areas for edema reductions and in extension for ROM increases.

Conclusion: The present study indicates that exercise therapy-based approaches using elastic bands in post-mastectomy

patients with upper limb lymphedema can have different effects depending on the type of hand grip (open or closed), which is

the body’s most distal part. Therefore, these approaches should be based on the conditions of the distal parts of the patient’s body

for their effective applications in clinical practice.

Key Words: Breast cancer, Edema, Elastic-band

I.ME

==

3 B Z(breast cancer related lymphedema, BCRL)
Yo o clstel Gl Aol Yoy
2l T Eof] AA|E o S e 2ol

Z10]tHRebegea et al., 2015). F-F2 A4

o oH=
A7) gy H2e 9uksto] Azl SHZe 2
YA

o

2 Tl
ot ot

3 U= or &
StE2 fe SAEolA oY S Alefstales
ZAHok & AZHEE TS 3 Skl chBumpers et
al., 2002; Harris et al., 2001). T3F AFZ] g HF0]
WA Su 72 sk B2, o iRaskE s A
3, 9| 2e} 22 gES SuaithPortenoy, 2000)

YA Lol Yo wiZe] A4 w9=A Y=
4] SEE YT ¥ v FUL 3 25| I3
AAH 02 WA, che] 9] 28] 55, S
9E g mie) delow S R& 4 A
(Franzeck et al., 1997; Hongratanaworakit et al., 2004).
YHoRL AR £F £F TS 5 25| YL
B FEAG AN O YRole] o] U]
o, fHoRL YA LY £508 B SeHT
(Franzeck et al., 1997; Hongratanaworakit et al., 2004).

Afr8dAE S SXNOIA AlXse Hiad =&
T2 wAols W FH 282 AR oR ARESt
o opefdt 252 965 53] ofFof Atk ot
o i 52 A 8719 4871
£ st AA-Z= 27 Al WHe
2 AIA= AL 3Ich(Han & Bae, 2008). 413 -] w2
W YERFOo R U 40 PO S o o

Aol Pt 85 A mhAAE Agd
‘]

Az Bt S4stdes
2012). A18) Aol 4
WO 2= A oA A=,
(manual lymphatic drainage, MLD), T}
£ 245 SEAR Y, 19584
283 LA ' WY 5 B2 A
ol TH(Kiirki et al.,, 2004). 1 &
Ao THE Aoz 7Y
g3 2ATEe] AvHolety B
(Hutnick et al., 2005).

o
|k d
Jz
ofN
2
=
ooy o
kol
H
12
ro
Bl
il

4>
o
5!
=
]

1
-
1o

2

(oAl o

1 ooz OF

= o
= 0 ﬁﬁ“
oi; o S
AT AR

o

so 12 5o

il
Kl R
Ol o Moo HTooE

K

=

go] AW offZol {7} FIsHA Hrt
(Sakakibara & Honda, 1990).. @& 9] Z7}= 2N
of 4Rt AT} ol 1T HAIEY B A
0% ojojd gxojo] A4t F7HE Zefetnz vl
HE $5S AE BY 3L ool 39 0

Wol @asteha s



EEMCS 0120 PNF 2301 REY 2Nl S22 o1 URE 29 83, AZISYA % S50 0Xs S¥ | 3

1. &7 CHAXE

£ A e fe 2718 el =3t
A 19 ol Ao} stk amat AR RE 2
S A=V FRE 3 F HERF 29 et
= A 149S dF o= St dA4tE g it
= ATATE olgsto] AATE AR A4S

. Fig. 1. Thera-band grip type.
ower analy51sa Al /\]5]' (a) open hand-grip, (b) closed hand-grip

AEE AL 2 A “41 P OIE SEA=

X9k Ao 9 A7) & o] BA

& Mysta Agakeld gk o8 A9lrt Fig 13t

2ol & 744 gie 1) FuE mgste] 243}

gon, del TPow v MEE LEI AL

79, 9dl TYOR HEMsE S50 g2 THS s

7}7} o el @ wi A skl ckFig 1) P . e

) AA B = 54 2 =+ Fig. 2. Thera-band grip type

AR BZ0] 24 © Z2(Wheel measure 12, Komelon, ARSI o] A H99 EY7F S5 £Fol
Korea)Z AM&-5}91.2.1, Moseley2} Piller (2002)2] At AE oJu|gitt.
T 2AR A HEE 2 AN T A
HAl Qoll FaL ek TR, &5, £5 E99 4l 2) oA S
7HA H915 S48 Ach(Fig 2) e TEA s
FRYAE AHA 10cm QRS BEAE T = dtellM= oAEEe Vs S Wz
ZHEZ]L 2A] HE A0 Amol sl slucket 7](g0mometer Sammons Preston, USA)= Oiﬁﬂ%%jj_oq
BE O3£S dreh AR Ale] Z|ARA & B, B, AR el F M sae St
To A} dujt 2oko] |, 121 2H2 EAIEo] Fom, op7lid el wel S vhE T AAoA
=43}t o|n), A7) 0 EE Zo|7] 9J5}o] o BHEE HOE sHglen, AP E AL
54 3} o|Ae] & wlo] Balx| gt A6k} 5t Z%HL*JOH il o] FAtE f1Em o 9 FYA

UX

A7 F EAT Ui BRI E 55
= o] Yol 22k 33] HhE 2A5lo] HAdgro
Fod chPalmer, 2001). 242 =242} 7+ 0 R E &

EYR A= EXE HoMo g MAEke] 23]
A7k B Lobg 4= A o] 23R U
o MASHA] ka1 ZAFle] HAFZHE E Lo

o

i

Of

H‘U__ie



4 | PNF and Movement Vol. 18, No. 1

o]7] flsto] 5| A} o] Fe] Ee|A|BAL T o] A6t 584 Q4 Table 1o el Slc.
o] BatgtS & Aol ARESHAT AT 2t 25 S A, &% 27, 35, 45
g A5 mol E¢, 017/HJM7PEH*H s 54
3) 5 5% skaict
B2 AFdigRte] o B 22 A4 A 4. X2 24
A2 T (visual analogue scale, VAS)E ARE-51% Tt VAS
of MO 0~100.8 UJERH, 02 E20] A ¢ aE A= FAEA2 SPSS Ver. 25.0(SPSS
£ AEE 102 S 5§ WY At 859 Inc., USA) A ZR IS o]-gato] EA5H¢ ) &
g oulgich YRS X7 A A At g MER5-2 AT 2 25 119 A £, ol
5T BEE AAHCRE U= o R A4lo] H7HsH S, 55 AkolE vlasty] flef Sy
e 5SS Uehdth 4782 AAISHITE 2t 2F WolA SA 717l wf
£ Aol & goli7] flste] REESA FAREAS A
3. &g Ext Astaltt pao] BASHA oL AAsY] <6
FoES 0052 33
d9 EHoR g Mies L5 AT, 9
ZPos SEMES 5% g2 B SYUsH
5 A =4 PZ vjEH(manuval lymph drainage)S m, &7 Za}
IAIZHY A8 & SEZES] SHl5-5 AASTh &
Hl 952 A7E P 15:0] DAS flste] B4 & 1. A7 CHAXES Yt £
&AM 2 52 gl =(CLX, Higienic,
Malaysia) S ©]-8-5F PNF 2] &l 255 HH=3iA 2 Aol ol A7AES B ojgor AF
3087 YRRt 7t siel o) vhEA Q] 5o 8 W o+ 7RI 2 TEOR F 1470l & Al
A 5 Qe 2URE AUstr] flste] 4249 AlE YA Bt AL AL 4342164, RS
Aol 159 ﬂf? AREE AlEskalek 2 Y 252 43.14£227A40] 101, Hot AR AT 160+
103]4 SAIER sty Adwta xS 2 527cm, SR 159.71£1.70cmo] Qo0 Bt A|ZE
O Hes wsH F99 FHE FAT dH= Al SO 59 1445 27kg, T 22 61.00+6.53kgo] 9Ltk
FA A 5E T 43(F 13]: A &@AF A st At 2 Bt A9, A, Als 27 SAA R §9
AA|, 333 A7 ) T 47 Bt AASHITE 72 3t z}o] 7} ¢l tHp>0.05) (Table 2).
ARoA= 47149 Afe-8Al B 2SN A A
AlShe A sE-E ARESEGITE ZF AR afE o]

Table 1. PNF upper extremity pattern joint kinematics component on shoulder

Pattern Start position End position
D1 flexion Extension-abduction-internal rotation Flexion-adduction-external rotation
D2 flexion Extension-adduction-internal rotation Flexion-abduction-external rotation
D1 extension Flexion-adduction-external rotation Extension-abduction-internal rotation

D2 extension Flexion-abduction-external rotation Extension-adduction-internal rotation
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Table 2. General characteristics of subjects (n=14)
Characteristics Experimental group (n=7) Control group (n=7) t P
Age (years) 43.00£2.16" 43.14+2.26 0.12 0.91
Height (cm) 160.00+1.41 159.71+1.70 0.34 0.74
Weight (kg) 59.14+5.273 61.00+6.53 0.59 0.57
"Mean+SD
2, OF W X 7|10l 2 oX| S22t o= 3. 29 HHol| mE oX| S22t oEHE7ISHA
7tSHRC| Hat X §359 Hs}
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Table 3. Comparison of circumference within each group during intervention

(n=14, Unit: cm)

Pre Post 2 wks Post 3 wks Post 4 wks F P

Upper arm 46.28+127"  45.01x1.34 44.17+1.33 42.85:1.13 29749  0.00"

Experimental Elbow 34.28+1.27 32.1140.96 30.80+0.47 2821057 11220  0.00"

group (n=7) Wrist 23.2142.26 22.18+2.09 20.91+1.97 19.54+1.80 97.52 0.00"

Hand 16.92+0.73 16.92+0.73 16.42+0.65 16.24+0.62 49.37 0.00"

Upper arm 46.62+0.75 46.31+0.78 45.75+0.71 45.35+0.61 57.68 0.00"

Control group Elbow 35.11+1.31 34.35+1.54 33.90+1.42 33.23+1.38 52.94 0.00"

(n=7) Wrist 23.4742.04 22.88+2.25 22414242 21.99+1249  32.34 0.00"

Hand 17.28+0.69 16.68+0.73 15.97+0.47 15.14+0.32 20.07 0.00°

"Mean+SD, *p <0.05

Table 4. Comparison of range of motion on shoulder joint within each group during intervention (n=14, Unit: °)

Pre Post 2 wks Post 3 wks Post 4 wks F P

Flexion 128.28+11.100  136.42+10.93  144.71£10.79  155.28+8.99  264.17  0.00°

‘ Extension 12.00+2.00 22.28+1.60 31.8542.41 41.28+1.79 48895  0.00"

Eg’r‘gsgn(fz%l Abduction  103.14£14.85  113.00£1632 126571180  139.7149.15 10634  0.00°

External rotation  37.14+6.33 43.71£6.30 50.29+8.58 55.14£10.73  14.33  0.00°

Internal rotation  12.42+4.08 17.86+6.34 22.00+5.69 26.00+5.45 73.00  0.00"

Flexion 125.28+9.72 129.57+8.77 134.00+8.44 137.85£9.22  217.74  0.00°

Extension 12.00+5.53 16.71£5.79 20.14+4.09 25.00+4.24 5341 0.00°

C°nt(r°i 7%“’“‘3 Abduction  105.85$22.11  110.14£20.82 1132842122 1155742085  29.69  0.00°

! External rotation  39.57+5.13 46.29+7.68 49.57+7.57 54.00£7.66  131.69  0.00°

Internal rotation  11.00+5.77 13.85+6.01 16.29+6.52 20.42+7.27 83.42  0.00"

"MeantSD, *p <0.05
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Table 5. Comparison of circumference between experimental group and control group

(n=14, Unit: cm)

Experimental group

Control group

Weeks (n=7) (n=7) t P

Pre 46.28+1.27" 46.62+0.75 0.61 0.55
Upper am Post 2 wks 45.01+1.34 46.31+0.78 221 0.04:
Post 3 wks 44.17+1.33 45.75+0.71 2.77 0.02
Post 4 wks 42.85+1.13 45.35+0.61 5.12 0.00"

Pre 34.28+1.27 35.11%1.31 1.12 0.25
Elbow Post 2 wks 32.11+0.96 34.35+1.54 3.25 0.01:
Post 3 wks 30.80+0.47 33.90+1.42 5.46 0.00
Post 4 wks 28.21+0.57 33.23+1.38 9.11 0.00"
Pre 23.21+2.26 23.47+2.04 0.22 0.83
. Post 2 wks 22.18+2.09 22.88+2.25 0.60 0.59
Wrist Post 3 wks 2091+1.97 22412242 1.27 0.23
Post 4 wks 19.54+1.80 21.99+12.49 2.10 0.05°
Pre 17.28+0.69 16.9240.73 0.93 0.37
Post 2 wks 16.68+0.73 16.510.51 0.51 0.62
Hand Post 3 wks 15.9740.47 16.420.65 1.50 0.16
Post 4 wks 15.14+0.32 16.24+0.62 4.10 0.01"

"Mean+SD, *p <0.05
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Table 7. Comparison of VAS between experimental group and control group

HCHp<0.05). R 2]2]43 2o A= SAof whE
27 Fojeh Wk 1o 2] StTH(p=0.05)Table 6).

N2 AL o) wisks ARy gl £
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w3 o] I 3 SAR R fo3 A7t ¢
1 tH(p<0.05)(Table 7).

(n=14, Unit: point)

Weeks Experimental group (n=7) Control group (n=7) V4 P
Pre 7.28+1.60 7.85+0.69 0.87 0.40
Post 4 wks 3.00+1.00 5.71£0.95 5.20 0.00"

"MeantSD, *p <0.05
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Table 6. Comparison of range of motion on shoulder joint between experimental group and control group

(n=14, Unit: °)
Experimental group Control group
Weeks (n=7) (n=7) t P
Pre 128.28+11.101 125.28+9.72 0.54 0.60
Post 2 wks 136.42+10.93 129.574+8.77 1.29 0.22
Flexion
Post 3 wks 144.71+10.79 134.00+8.44 2.07 0.06
Post 4 wks 155.28+8.99 137.85+9.22 3.58 0.00"
Pre 12.00+2.00 12.00+5.53 0.00 1.00
) Post 2 wks 22.28+1.60 16.71+5.79 245 0.03"
Extension U
Post 3 wks 31.85+2.41 20.144+4.09 6.52 0.00
Post 4 wks 41.28+1.79 25.00+4.24 9.35 0.00"
Pre 103.14+14.85 105.85+22.11 0.27 0.79
Post 2 wks 113.00+16.32 110.14420.82 0.29 0.78
Abduction
Post 3 wks 126.57+11.80 113.28421.22 1.45 0.17
Post 4 wks 139.7149.15 115.57420.85 2.80 0.01"
Pre 37.14+6.33 39.57+5.13 0.79 0.45
) Post 2 wks 43.71+6.30 46.29+7.68 0.59 0.51
External rotation
Post 3 wks 50.29+8.58 49.57+7.57 0.17 0.87
Post 4 wks 55.14+10.73 54.00+7.66 0.23 0.82
Pre 12.42+4.08 11.00+5.77 0.53 0.60
Post 2 wks 17.86+6.34 13.85+6.01 1.21 0.25
Internal rotation
Post 3 wks 22.00+5.69 16.29+6.52 1.75 0.11
Post 4 wks 26.00+5.45 20.42+7.27 1.62 0.13
"Mean+SD, *p <0.05
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