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| Abstract |

Purpose: This study aimed to compare the effects of a four-week scapular stabilization exercise program using the PNF
technique on scapular symmetry and range of flexion motion (ROM), pain, function, and quality of life (QOL) in post-mastectomy
women with breast cancer.

Methods: This study included 20 women divided into an experimental group (# = 10) and a control group (» = 10). All patients
performed complex decongestive physiotherapy for 40 min daily, five times per week for four weeks. The experimental group
performed the extra scapular stabilizing exercise program using the PNF technique for 50 min daily, five times per week for four
weeks. Scapular symmetry, shoulder flexion ROM, pain and function, and QOL were subsequently assessed. For ROM
measurement, the range of shoulder flexion was measured using a clinometer smart phone application; the pain of the shoulder
was measured using the visual analogue scale (VAS); the scapular position was measured using a lateral scapular slide test (LSST);
the level of pain and functional activity was measured using the Shoulder Pain and Disability Index (SPADI); and the QOL was
measured using Functional Assessment of Cancer Therapy-Breast.

Results: There were significant differences in shoulder flexion ROM, VAS, SPADI, and LSST 0"and 45" when the experimental
group was compared with the control group (p <0.05). After the intervention, there was an improved within-group change in the

ROM, SPADI, LSST, and QOL in both the experimental and control groups.

tCorresponding Author : Tae-Woo Kang (ktwkd @hanmail.net)
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Conclusion: These findings suggest that a scapular stabilization exercise program using the PNF technique may be

used as a possible treatment option for post-mastectomy women with breast cancer that aims to improve scapular position,

shoulder ROM and function, and QOL.
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Goals

Reduced risk of injury
Increased of range of motion

1 set

8 times /
3 set

Decreased of pain
Increased of range of motion

Increased of shoulder stability
Increased of muscle power
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Table 1. Scapular stability exercise program (PNF technique)
Contents
(exercise time / rest time/PNF technique)

Warm  Low-intensity exercise incorporating light
stretching exercise (3min)
Promotes removal of lactic acid

Stage Week Exercise
type
up i
Shoulder stretch (3min)
Pectoral and biceps stretch(3min)
Triceps stretch(3min)
Main Seated chest press(6min/1min/CI)
1 12 exercise Biceps curl(6min/1min/CI)
Lateral arm raise(6min/1min/RS)
Standing push-up(6min/1min)
Core stability exercise(7min/1min/SR)
Cool  gradual recovery to the specific activity
down performed and includes exercises using Decreased of fatigue
lower intensities(3min)
Warm  low-intensity exercise incorporating light Reduced risk of injury
up stretching exercises(3min) Increased of range of motion
Shoulder stretch (3min) 1 set
Pectoral and biceps stretch (3min) 12 times /
Triceps stretch (3min) Decreased of pain 3 set
Main Seated chest press(6min/1min/CI) Increased of shoulder stability
I 3-4  exercise Biceps curl(6min/1min/CI) Increased of range of motion
Lateral arm raise(6min/1min/RS) Increased of muscle power
Standing push-up(6min/1min)
Core stability exercise(7min/lmin/SR
Cool  gradual recovery to the specific activity Promotes removal of lactic acid
down  performed and includes exercises using Decreased of fatigue
lower intensities(3min)
CI: combination of isotonic
RS: rhythmic stabilization
SR: stabilizing reversal
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Table 2. General characteristic of the experimental group and control group

Variables Experimental group (n=10) Control group (n=10) p
Age (year) 52.90+8.96 56.60+8.83 0.37
Onset (month) 49.40+67.33 40.30+34.97 0.71
MMSE-K (score) 28.70+1.49 28.20+1.75 0.50
Affected side (right/left) 4/6 6/4 0.37

Values are presented as meantstandard deviation.

* Significant difference within groups (p<0.05), "p-value from x2 test (p<0.05)

MMSE-K: Mini-mental state examination-Korean

Table 3. Comparison of the ROM, VAS, SPADI and FACT-B between experimental group and control group

Experimental group (n=10) Control group (n=10) t p

ROM (degree) pre 165.00+£14.14 166.50+9.73 0.28 0.79
post 176.50+4.74 169.50+8.96 -2.18 0.42°

t -3.08 -2.25

p 0.01° 0.05
VAS (score) Pre 5.00+1.83 4.50+2.01 -0.58 0.57
post 1.90+0.57 3.40+1.65 2.72 0.02°

t 6.43 2.7

p <0.01* 0.02?
SPADI (score) Pre 40.40+£10.04 38.20+18.12 -0.34 0.71
post 20.40+8.46 36.80+18.65 2.53 0.02°

t 5.02 0.48

P <0.01* 0.64

Data are meantStandard deviation

Significant difference within groups (p<0.05)

"Significant difference between group (p<0.05)

ROM: range of motion, VAS: visual analogue scale, SPADI:

shoulder pain and disability index
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Table 4. Comparison of the LSST between experimental group and control group

FE 34 Holn, 35%E WA s A
F3to] I 7)5o0| A= tEwertz & Jensen,

woirk

Experimental group (n=10) Control group (n=10) t p
Arm angle(degree) pre-post delta pre-post delta
0 1.30+0.98 0.40+0.81 -2.24* 0.04
45 1.40+1.02 0.55+0.64 -2.23% 0.04
90 1.50+0.82 0.80+1.21 -1.52 0.15
Data are meantStandard deviation
*Significant difference between group (p<0.05)
LSST: lateral scapular slide test
Table 5. Comparison of the FACT-B between experimental group and control group
variables Experimental group (n=10) Control group (n=10) t(p)°
Pre-test Post-test t (p)° Pre-test Post-test t (p)
FACT-B 67.30£12.32 81.70£9.86  -5.19(0.00) ©  66.00+17.41 71.60+13.39 1.36(0.21)  1.92(0.07)

(score)

Data are mean+Standard deviation

*Within-group comparison

*Between-group comparison of the change between two groups
"Significant difference within groups (p<0.05)

FACT-B: Functional Assessment of Cancer Therapy-Breast
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