
Result

Among 60 participants, 2 dropped out and total 58
participants were available for final analysis. Despite the
exercise, 14 participants had persistently restricted ROM,
and baseline characteristics are shown in Table 1.
Multivariable analysis showed that reconstruction surgery
during exercise and reduced initial passive shoulder flexion
attributed to restricted shoulder flexion at 12-weeks
follow-up, and reconstruction surgery during exercise and
reduced initial passive shoulder abduction attributed to
restricted shoulder abduction at 12-weeks follow up (Table
2). The cutoff value for predicting limited shoulder ROM at
the 12-week follow-up was 115° for initial shoulder flexion,
and 110° for initial shoulder abduction, according to the
receiver operating characteristic curve (Figure 1).

Breast cancer is one of the most common types of cancer in women and surgical treatments including 
lumpectomy, mastectomy, and breast reconstructive surgery are commonly performed. Limited range 
of motion (ROM) of the affected shoulder frequently occurs after the breast cancer surgery, and it 
results in reduced quality of life. Although physical exercise is known to be effective in improving 
shoulder ROM, the factors associated with prolonged recovery of shoulder ROM are yet to be further 
investigated. Therefore, this study aimed to explore the factors associated with the prolonged recovery 
in shoulder ROM in postoperative breast cancer patients. 
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Table 1. 
Baseline characteristics of the participants.

Table 2.  
Univariable and multivariable analysis for prolonged recovery of shoulder 
range of motion.

Background and Objective

This retrospective case-control study involved patients aged 20-70 years who were diagnosed with
breast cancer and received axillary lymph node dissection or breast reconstruction following
mastectomy. Those with limited ROM of the affected shoulder (flexion or abduction <160°) within 8
weeks after the operation were included. All participants performed the exercise for 8 weeks, and
follow-up shoulder ROM was evaluated at 12-weeks from the enrollment. Univariable and multivariable
logistic regression were used to evaluate the factors affecting limited ROM (flexion or abduction <160°)
at 12-weeks from enrollment.

More care needs to be taken when prescribing physical therapy to breast cancer patients who 
underwent reconstruction surgery during exercise and whose initial postoperative shoulder range of 
motion (ROM) is less than 115° for flexion and 110° for abduction.

Method
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Figure 1. 
Receiver operating characteristic curve for predicting 
prolonged recovery of shoulder range of motion.
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