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Abstract

Purpose : Lymphedema is a common complication in mastectomy patients and is usually characterized by pain, swelling, and
limited range of motion (ROM) in the arm. Electromyostimulation (EMS) is widely used for the rehabilitation and recovery of
subjects with various neuromusculoskeletal disorders after breast cancer. However, EMS has not yet been used in many Pilates
exercises. This study was aimed at comparing the effects of instrument Pilates integrated with EMS on pain, lymphedema, and ROM
of the upper extremity (UE) in breast cancer subjects after mastectomy.

Methods : Nine female breast cancer subjects who had undergone mastectomy participated in the study. The subjects underwent
instrument Pilates with EMS (experimental group) or instrument Pilates only (control group). Pain, lymphedema, and ROM of the
UE were measured using the visual analog scale (VAS), the circumference length of the UE, and the ROM of the UE. The Wilcoxon
signed-rank test was used to compare the pain, lymphedema, and ROM of the arm before and after the intervention, and the
Mann-Whitney U test was used to compare the two groups. The statistical significance level was set to p < .05.

Results : In the experimental group, there were significant differences in pain (p<.05) and UE circumference (p<.05) before and
after intervention. However, there was no significant difference between the two groups in VAS (p>.05) or circumference length
of the UE (p>.05). There was one significant difference between the groups in terms of internal rotation of the ROM of the UE
(p<.05).

Conclusion : These results show that instrument Pilates exercises combined with EMS may positively affect the internal rotation
of the ROM of the UE in breast cancer patients after mastectomy, thus contributing to existing knowledge about instrument Pilates

using EMS for the effective management of in breast cancer subjects after mastectomy.
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Experimental group (n=9)

Control group (n=9)

Gender (male/female) 0/9 0/9
Age (year) 50.11£10.90° 50.11+£10.90
Height (cm) 159.86+4.40 159.86+4.40
Weight (kg) 65.67+12.00 65.67+12.00

Affected side (left/right) 5/4 5/4

“meanztstandard deviation
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Table 2. Pilates

Machine Muscle Procedure Time
. Grasp the barrel bar and raise one leg on the barrel
Hamstring . .
arch, then bend your waist to extend it.
. Hold the barrel bar behind your back with both hands, 10
Quadriceps .
and extend one leg by bending the knee. times3
Barrel
Warm up Hold the bar with both hands behind your back, bend set
Gluteus your knees to the barrel arch, rotate your hip joint 19
outward, and bend your back to extend. min
. Stand with one leg on the barrel and bend the trunk
Hip adductor
outward.
Erector spinalis Hold the straps with both hands and bend and
P straighten your elbows between 0 and 90 degrees.
Shoulder external Hold the strap with both hands and repeat until it turns
Reformer rotator outward.
Hold the shoulder strap with both hands and rotate it in
Shoulder rotators .
a large circle.
Hip rotator In a supine position, fa.ste?n the‘strap to one leg and
rotate it in a circle.
10
In a sitting position with your legs straight and facing times3
Main Full spinalis the roll-down bar, descend in sequence from your set
tailbone to your head, then back up. 40
Cadillac .
In a lying position with both knees bent, both hands min
Trunk extensor push the push bar while bending from the tailbone to
the head, then straighten the knees.
Hold the handle with both hands, bend the knee with
Knee flexor/extensor one foot at a 90 degree and push the pedal with the
other foot while bending and straightening the knee.
Chair
Hold the chair with both hands and let the knees touch
Ankle flexor/extensor  the chair, then place the soles of the feet on the pedals
and repeat ankle flexion and extension.

Cool Matt Aecrobic After holding the fixed sling on the ceiling with both 10
down exercise hands, perform the jumping in place. min
4. A4 analogue scale; VAS)E AME-51%th VASE 7210 7]

LR B AEE 0109 Ao EAHE wHo
NEs 2,04 BFo] A3 gl Adjoln, 104 BFo]
5% 24 =75 109 712 A4 5% Hugiual 4% AHE ugith VASE 45kl goldt Bt
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(=99)7} &=o} AT Hofol A x5 AF8-EtH(Wagner 5,

2007). Ag e 2 B0 28 SPSS ver.18.0(IBM corp.,
Armonk, NY, USA) T2 7S AME35}9Th HFA Ex
2l X -
2 RS = orobriy] 918 F4WS: A4 74 (Shapiro-Wilk) S
T YERE Y FE Ho| £F, B, BEWY AL ATA /S BEIA o} vjms BAg
ol 10 cm, THTAE H=ot W THAPE ¢ 10 eom & ARESEGTE A tAAbe] dRby EAL TeFAE
5AHS FAGT EAE ol 4alglth Bl gl k) AMSte] wlmslYTh 7 2F0] A ¥ FF, YL
HolA 24T @S vl ARE Ak tRe]l  FE T HAAEUNE v 98 9ne R
=22 M= A o) v 2 A ke AR oFF TS ot 9] A (Wilcoxon signed rank test)S A3, & 15
AR SAN T Y we) 2L ARG FAR3 9 BT PIPF R T BAAEUNE Alasts) 919
3 WhE 2gste] WS AHEFHYTKim & Ro,  WHYIEY § HZ(Mann-Whitney U test) S ARg-SFRLE
2009). A Fo4de dAs] S8 FoeaS p<0SE
A7 st
3) ¥ HEISHH
PAMEEY ZH vl A Qe ot 2y
1] E|(12-1025HR, BASELINE, USA)E A}8-310] 4257 m 2z 3
T 9ot S5 BAEEAE S48 o
Aol g9, W, 99, NEEY 2 AREYS 2 | =
- O O
shich B2 sl ek ZpA|o A o)A E o] S 1A
E 7lEo® A9 28] yhE Z4ste] Bk A AGo AT 4 AF 55 W7t gt ga
ot tHAwan 5, 2002) S ATHp<05)(Table 3). Teu F 1 7he] Fojat
Table 3, Comparison of VAS, upper limb circumference, shoulder range of motion in both groups <]
Experimental group (n=9) Control group (n=9)
Pre Post z' Pre Post z* 7°
VAS 2.674+2.39¢ 1.00+1.32 2.214" 3.00£2.91 2.2243.11 -1.063 -954
Upper limb circumference (unit : cm)
Dorsum hand 21.27+1.03 21.00:1.00 2.236" 21.22+1.21 20.56+1.30 -2.388" -1.420
Wrist 16.02+0.54 15.65+0.66 2.226" 16.16+0.90 15.61+0.69 2.226" -.862
Elbow 23.05+2.41 22.612.35 2233° 23.6142.60 22.7742.43 2.754" -1.403
below 10 cm
Elbow 25.66+2.34 25.01+2.19 -2.384" 26.00+2.68 25.16+2.34 -2.388" -420
Elbow 29.50+3.69 29.0243 .81 2.456" 31.05+6.63 30.2246.80 -1.604 -.108
above 10 cm
Shoulder range of motion (unit : °)
Flexion 160.00+16.58 170.56£15.09 -2.328" 153.33+14.57 166.11£15.96 -2.68" -.602
Extension 49.44+7.68 60.00+0.00 -2.555" 45.56+5.82 58.89+2.20 2.682" -1.089
Abduction 163.33+17.85 173.33+11.18 2.410" 161.11+15.56 172.78+9.71 -2.536" -1.134
External rotation 80.56+3.90 88.89+3.33 -2.530" 76.67+5.59 87.78+5.06 -2.555" -1.633
Internal rotation 50.56+15.70 61.11+14.74 -2.539" 55.00+12.74 57.78+15.23 -1.179 -2.238"

‘Statistical results before and after intervention, “Statistical results comparing the experimental group and the control group, ‘meanitstandard
deviation, ~p<.05
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¥
(p< 05)(Table 3). 2y F IF ol 723k Apol= $l
31 tH(p>.05)(Table 3).

3. glg wAAERS
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Y W HEEYS) BE SR A felsh B
#1917} 2715 ATHp=05)(Table 3). T2z F74) A5
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(p<.05)(Table 3).
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