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| Abstract |

Purpose: This study examined the effect of proprioceptive neuromuscular facilitation (PNF) rehabilitation exercise on
postoperative range of motion (ROM), pain, and function of breast cancer patients. The purpose of this study was to provide
fundamental data regarding the use of PNF rehabilitation exercise for patients with breast cancer.

Methods: Fourteen patients who underwent surgery due to breast cancer were randomly divided into an experimental group
(n=7) that performed PNF rehabilitation exercise and a control group (n=7) that performed general rehabilitation exercise. Both
groups performed the respective exercises for 30 minutes, five times a week for 4 weeks. For the measurement of ROM, the range
of shoulder abduction was measured using a clinometer smartphone application. The shoulder pain and disability index (SPADI)
was used to measure the level of pain and functional activity. A paired t-test was conducted to compare within-group changes
before and after the PNF rehabilitation exercise. Differences between the experimental group and control group were analyzed
by an independent t-test. For all tests, the level of statistical significance was set at a=0.05.

Results: After the exercise, there was a significant within-group change in the ROM and SPADI in both the experimental group
and control group (p<0.01). There was also a significant between-group difference in the ROM and SPADI after the intervention
(p<0.05).

Conclusion: Rehabilitation exercise is generally applied as a treatment for patients with breast cancer after surgery and is
relatively effective. The application of PNF rehabilitation exercise may be useful in such patients, considering its effects on ROM

improvement, pain reduction, and functional enhancement.

fCorresponding Author : Tae-Woo Kang (ktwkd@hanmail.net)
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Table 1. General characteristics of the participants (N=14)
Experimental group (n=7) Control group (n=7) p
Age (years) 50.42(4.50) 50.57(4.23) 0.87
Height (cm) 158.57(3.20) 158.57(3.20) 1.00
Body weight (kg) 44.85(3.28) 43.28(4.02) 0.52
Body mass index (kg/m?) 18.36(2.20) 17.20(1.35) 0.46
Affected side (right/left) 4/3 4/3 1.00
Values are presented as mean (standard deviations).
Table 2. PNF rehabilitation exercise program
Training
Type — - Goals
Position Pattern Technique
Supine shoulder external rotation HR Increased of PROM, decreased of pain
PNF Sitting shoulder external rotation HR Increased of PROM, decreased of pain
rehabilitation Sitting Shoulder external rotation Rl, CI Increased of AROM, eccentric control,
exercise and muscle strength
Standing Shoulder external rotation RI, CI Increased of AROM, eccentric control,

and muscle strength

PNF: proprioceptive neuromuscular facilitation, HR: hold-relax, RI: rhythmic initiation
CIL: combination of isotonics, PROM: passive range of motion, AROM: active range of motion
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Table 3. Traditional rehabilitation exercise program

Training
Type — - Goals

Position Pattern Technique
Supine shoulder external rotation Stretching  Increased of PROM, decreased of pain
. Sitting shoulder external rotation Stretching  Increased of PROM, decreased of pain
Traditional . 1 of AROM - |
rehabilitation Sitting shoulder external rotation Isotonic nereased o d 1’ eccentl;c control,

exercise and muscle strengt]
. . . Increased of AROM, eccentric control,
Standing shoulder external rotation Isotonic

and muscle strength

PROM: passive range of motion, AROM: active range of motion

Fig. 1. PNF rehabilitation exercise program. A: Shoulder external rotation in supine, B: Shoulder external
rotation in sitting, C: Shoulder external rotation in sitting, D: Shoulder external roation in standing.



Fig. 2. A: Shoulder external rotation in supine, B: Shoulder external rotation in sitting, C: Shoulder external
rotation in sitting, D: Shoulder external roation in standing.
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Variables Experimental group (n=7)

Control group (n=7)

Between groups

Pre-test Post-test Pre-test Post-test 95% CI D
ROM (°) 104.75(6.62)  168.92(11.63)° 106.92(11.64) 146.96(4.66)° 4.63 11.64~32.28 0.00'
SPADI pain (scores) 34.43(6.40) 13.71(4.50)° 33.00(9.83) 22.14(4.88)°  -3.36 -13.89~-2.96 0.01"
SPADI function (socres) 43.86(7.01) 13.57(5.56)" 44.00(9.50)  26.43(14.06)° -2.25 -2531~-041 0.04'
SPADI total (scores)  78.29(9.39) 32.43(6.50)°  77.00(17.44)  48.57(16.76)" -2.38 -30.95~-1.34 0.04'

Data are mean (Standard deviation).
*Significant difference within groups (p<0.05)
fSignificant difference between group (p<0.05)

ROM: range of motion, VAS: visual analogue scale, TUG: timed up and go test
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