Downloaded on 12 10 2018. Single-user license only. Copyright 2018 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org

Partial Breast
Irradiation

W

A longitudinal study of symptoms and quality of life

Mary Lou Siefert, DNSc, APRN, AOCN®, Kristopher Fennie, PhD, MPH, MSc, and M. Tish Knobf, PhD, RN, AOCN®, FAAN

BACKGROUND: In many women with early-stage

breast cancer, breast-conserving surgery (BCS)
with partial breast irradiation (PBI) has similar overall survival and local recurrence rates compared to
BCS with whole-breast irradiation (WBI). A better
understanding of the quality of life (QOL) outcomes during and following BCS with PBI versus
BCS with WBI is needed.
OBJECTIVES: This study was conducted to examine

symptoms, symptom distress, cosmesis, QOL, and
perceived body image in women during and after
BCS with PBI.
METHODS: A convenience sample of 31 women

completed self-reports pre- and post-PBI over six
months. Descriptive statistics and repeatedmeasures analysis were performed at baseline and
three times post-PBI.
FINDINGS: Most women reported satisfaction with

body image and good QOL, despite a small decline
in social well-being. Fatigue and mild to moderate
symptom distress persisted over time.
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it is necessary to
identify and understand treatment-related sequelae that affect quality of
life (QOL) as therapy evolves (National Cancer Institute, 2016). Radiation
therapy with breast-conserving surgery (BCS) has been an equivalent alternative to mastectomy for regional control of the cancer (Fisher et al., 1995;
National Institutes of Health, 1991; Veronesi et al., 2001). Whole-breast
irradiation (WBI) has been the predominant approach, but the treatment
schedule for WBI (i.e., five days per week for six weeks) can be challenging;
as a result, some women chose mastectomy as the primary breast therapy
(Katie Lee & Knobf, 2015; Lee & Knobf, 2016). Compared to mastectomy,
BCS with WBI may be associated with increased use of resources and may
negatively affect overall QOL (Kawase et al., 2012; Shah, Lanni, et al., 2013;
Whelan, Levine, Julian, Kirkbride, & Skingley, 2000).
Partial breast irradiation (PBI) was explored as an alternative to WBI in
an effort to deliver irradiation to a limited area of the breast area near the
original tumor site (Swanson & Vicini, 2008) and was found to provide equal
benefit, fewer side effects, and improved QOL (Gage et al., 1995; Polgár et
al., 2007, 2017; Shah, Vicini, Wazer, Arthur, & Patel, 2013; Smith et al., 2009;
Smith, Lee, Turner, Carter, & Haffty, 2000).
The potential benefits of PBI are the accelerated delivery and reduction
of radiation exposure to adjacent organs, such as the heart, lungs, and skin
(Shah, Vincini, et al., 2013). PBI can be delivered by brachytherapy with
multicatheter or balloon catheter devices, implanted radiation sources
placed intra- or postoperatively, or external beam therapy (most commonly,
three-dimensional conformal external beam radiation therapy [3DCRT])
(Njeh, Saunders, & Langton, 2010; Shaitelman & Kim, 2013; Skowronek,
Wawrzyniak-Hojczyk, & Ambrochowicz, 2012).
In the postoperative period following BCS, accelerated PBI using
brachytherapy or 3DCRT is typically delivered in high-dose fractions twice
daily for about five days (Njeh et al., 2010; Shah, Lanni, et al., 2013; Shaitelman
& Kim, 2013; Skowronek et al., 2012; Swanson & Vicini, 2008). Effectiveness,
risk, and side effect profile are still under investigation for intraoperative
accelerated PBI (Correa et al., 2017).
In 2009, the American Society for Radiation Oncology (ASTRO) issued
a consensus statement with recommendations for use of PBI (Smith et
WITH MORE THAN THREE MILLION BREAST CANCER SURVIVORS,
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al., 2009). Clinical trials supported these recommendations
(Antonucci et al., 2009; Ferraro et al., 2012; Livi et al., 2015; Polgár
et al., 2007; Shah et al., 2011; Strnad et al., 2016; Wobb et al., 2016).
Subsequently, ASTRO expanded recommendations to include
younger women and people with low-risk ductal carcinoma in
situ (Correa et al., 2017).
The side effects most commonly experienced by women who
received WBI include breast swelling, heaviness, skin changes
TABLE 1.

SAMPLE CHARACTERISTICS (N = 31)
CHARACTERISTIC

Age (years)

—

X

SD

58.5

11.97

RANGE

44–85

CHARACTERISTIC

n

Ethnicity
White

29

Black

1

Hispanic

1

Education
High school

6

Some college

8

Bachelor’s degree

7

Graduate degree

7

Other

3

Marital status
Married

19

Not married

3

Widowed

9

Employment
Full- or part-time

19

Retired or not employed

12

Income ($)
Less than 40,000
40,000–60,000
More than 60,000
Missing data

11
8
10
2

(erythema during treatment, subsequent pigment changes), and
fatigue. Contour changes of the breast and less favorable cosmetic
outcomes, including atrophy and deformity, have been reported
in some women (Runowicz et al., 2016). Although many breast
changes resolve during the first few months post-treatment,
some may persist for as long as a year or more (Knobf & Sun,
2005; Polgár et al., 2017). Fatigue, the most prevalent symptom
associated with radiation therapy (Knobf & Sun, 2005), interferes
with QOL (Irvine, Vincent, Graydon, & Bubela, 1998) and may
persist for years (Gélinas & Fillion, 2004).
Women who were treated with BCS with PBI reported less
fatigue than those treated with WBI (Albuquerque et al., 2012;
Pérez, Schootman, Hall, & Jeffe, 2017), with better QOL and functioning (Albuquerque et al., 2012; Wadasadawala et al., 2009).
Most women reported good or excellent cosmesis following PBI
(Hill-Kayser, Vachani, Hampshire, Di Lullo, & Metz, 2012), as well
as better cosmesis compared to women who had mastectomy
(Kim et al., 2015). Cosmesis and functional ability are correlated
(Sneeuw et al., 1992b) and positively affect QOL (Heil et al., 2011;
Volders et al., 2017). Compared to WBI, PBI is associated with
less severe skin irritation (Pérez et al., 2017). A Cochrane review
reported conflicting evidence about side effects with PBI related
to worse cosmetic outcomes (physician-reported) and fibrosis;
although acute skin toxicity appeared better, late skin toxicity and
breast pain did not differ between PBI and WBI (Hickey, Lehman,
Francis, & See, 2016).
Cross-sectional study findings on BCS with PBI are limited
because of their design (not prospective and longitudinal),
which consists of patients reporting symptoms, cosmesis, and
QOL during and after PBI. The purpose of the current study
was to describe symptoms and symptom distress, cosmetic
outcomes using a reliable and valid questionnaire, QOL, and
perceived body image of women during and following BCS with
PBI.

Methods
A prospective, longitudinal study was conducted over six
months and examined symptoms, symptom distress, cosmesis,
QOL, and body image in women during and after BCS with
PBI. A convenience sample of 31 women aged 18 years or older
who understood English, were diagnosed with stage 0–II breast
cancer, had BCS, and were scheduled for PBI were recruited at
Yale Cancer Center in New Haven, Connecticut. Nurses and
radiation oncologists informed the patients about the study. A
trained research assistant was present at the radiation oncology
clinic and checked in daily with the radiation oncologists and
nurses about potential patients. A nurse practitioner in the clinic
was also instrumental and supportive in recruiting participants
for the study. Institutional review board approval was obtained
from Yale Cancer Center’s institutional review board, and written
consent was received from all participants.
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Data Collection and Measurement
Self-reported data were collected by trained research assistants
at baseline (i.e., prior to the initiation of PBI) and at one month,
three months, and six months post-PBI.
The PBI Symptom Distress Questionnaire is an investigatordesigned questionnaire used to assess the presence and
perceived distress of six symptoms (breast skin changes, sensations, texture changes, swelling, pain, and sleep difficulties)
associated with breast irradiation (Knobf & Sun, 2005). Distress
ranges from 1 (not at all bothered) to 5 (extremely bothered),
with higher scores indicating greater distress.
The 10-item Body Image Scale (BIS) was designed specifically to assess distress, and answers range from 0 (not at all) to
3 (very much). Total scores range from 0–30, with higher scores
reflecting more distress. The BIS was tested with 682 women with
breast cancer, showing high reliability (Cronbach alpha = 0.93)
and demonstrating sensitivity to change (p < 0.001) (Hopwood,
Fletcher, Lee, & Al Ghazal, 2001).
The Breast Cancer Treatment Outcomes Scale (BCTOS)
was designed to measure perceived differences in aesthetic and
functional outcomes after BCS and irradiation (Kanatas et al.,
2012; Stanton, Krishnan, & Collins, 2001). Answers range from 0
(no difference) to 3 (large difference), with higher scores indicating greater perceived difference in outcomes (range = 0–54).
The three subscales have good internal consistency: functional
status (7 items, Cronbach alpha = 0.91), cosmetic status (8
items, Cronbach alpha = 0.89), and breast-specific pain (3 items,
Cronbach alpha = 0.81). Items have demonstrated evidence of
predictive validity with their correlation to QOL outcomes;
correlation among scales ranged from 0.36–0.52 (p < 0.0001)

(Krishnan, Stanton, Collins, Liston, & Jewell, 2001; Stanton et
al., 2001).
The 13-item Functional Assessment of Chronic Illness
Therapy–Fatigue (FACIT-F) scale was used to rate the frequency
of fatigue with daily activities. Answers ranged from 0 (not at all)
to 4 (very much), and total scores ranged from 0–52, with higher
scores indicating less fatigue. The FACIT-F has good test-retest
reliability (r = 0.9) and internal consistency (Cronbach alpha =
0.93–0.95) (Webster, Cella, & Yost, 2003; Yellen, Cella, Webster,
Blendowski, & Kaplan, 1997).
QOL was measured using the 37-item Functional Assessment
of Cancer Therapy–Breast (FACT-B) scale, version 4, which
includes four well-being subscales from the FACT–General scale
(physical [7 items], social/family [7 items], emotional [6 items],
and functional [7 items]), as well as a 10-item breast cancer concerns subscale. Patients rank how true each item has been for
the past seven days from 0 (not at all) to 4 (very much), with
higher scores indicating better QOL. Psychometric properties are
well documented with good test-retest reliability (r = 0.85) and
internal consistency (Cronbach alpha = 0.9). Subscale Cronbach
alpha coefficients ranged from 0.63–0.86 (Brady et al., 1997;
Nguyen et al., 2015).
Data Analysis
Data were analyzed with descriptive and repeated-measures analyses at baseline and at three time points post-treatment (one
month, three months, and six months) using SAS, version 9.1.
The investigators scored the instruments based on instrument
instructions. If as many as 15% of items were missing a response
for a given instrument, those values were estimated based on

TABLE 2.

SYMPTOMS AND DISTRESS AT 1, 3, AND 6 MONTHS AFTER PARTIAL BREAST IRRADIATION
1 MONTH
(N = 27)

SYMPTOM

n

—

3 MONTHS
(N = 26)

X

SD

Pain

10

2.88

0.64

9

Sensation

20

2.15

0.75

21

Skin changes

16

2.25

0.86

8

Sleep difficulties

14

2.85

0.9

9

–

16

2.38

Swellinga
Texture changes

—

X

n

6 MONTHS
(N = 27)

SD

DISTRESS CHANGE (%)

—

X

n

SD

1–3
MONTHS

3–6
MONTHS

pb

2.78

0.44

12

3

1

–3.5

7.9

0.265

2.1

0.77

20

2.17

0.71

–2.3

3.3

0.89

2.125

0.64

7

1.57

0.79

–5.6

–26.1

14

2.64

0.92

15

2.82

0.87

–7.4

6.8

0.82

–

1

–

–

2

–

–

–

–

–

0.89

16

1.62

0.65

12

2.18

0.87

–31.9

34.6

0.0002

0.005

Distress was not analyzed because of the low number reporting.
Based on repeated-measures analysis of variance using a mixed model with compound symmetry
Note. The Partial Breast Irradiation Symptom Distress Questionnaire was used to assess the presence and perceived distress of symptoms. Patients rated distress from each symptom from
1 (not at all bothered) to 5 (extremely bothered), with higher scores indicating greater distress.
a

b
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the average score of other items composing the instrument. The
PBI Symptom Distress Questionnaire data were analyzed with
descriptive statistics at each time point; BIS, BCTOS, FACIT-F, and
FACT-B data were analyzed using the MIXED procedure and compound symmetry. Pairwise comparisons were assessed by adjusting
for multiple comparisons with a Bonferroni correction. Because
of large ranges at three and six months, the FACIT-F repeatedmeasures analysis was conducted with and without one outlier.

“Most women were
satisfied with their
body image across the
six months of study.”

Results
The mean age of the participants was 62.8 years (range = 44–85
years). Most were non-Hispanic White, married, employed, and
had education beyond high school. Table 1 describes the sample.
Symptoms and Symptom Distress
At one month post-PBI, most women (n = 16) reported skin
changes, breast sensations, texture changes, and sleep alterations,
whereas 9 reported breast swelling and 10 reported pain. Breast
sensations, texture changes, sleep alterations, and pain persisted
at similar levels across the six months, whereas the reporting of
skin changes and breast swelling decreased. Symptom distress
was mild to moderate and persisted for six months except for skin
changes, which decreased over time (p = 0.0002) (see Table 2).
Body Image
Most women were satisfied with their body image across the six
months of study, and no significant change was observed over
time (p = 0.7301, f = 0.43). Mean scores at each time point were
2.92 (SD = 4.67) at baseline, 2.42 (SD = 2.33) at one month, 2.46
(SD = 2.74) at three months, and 2.5 (SD = 2.92) at six months.

Breast Cancer Treatment Outcomes
Mean scores for the BCTOS were low, indicating slight or no
difference in functional status, cosmesis, and pain. Mean scores
ranged from 11.08 (SD = 6.63) at baseline, 10.13 (SD = 6.8) at one
month, 9.21 (SD = 6.75) at three months, and 10.34 (SD = 7) at
six months. No statistical difference was observed over time (p =
0.6088, f = 0.61), but most women in the sample reported some
difference in breast size, texture, tenderness, pain, sensitivity,
scar tissue, and shape compared to baseline. About one-third of
women in the sample reported a difference in their ability to lift
objects and the fit of their bra after BCS with PBI.
Fatigue
Average fatigue scores for the sample of women were in the
top 20% of possible scores on the scale across all time points,
indicating a relatively moderate to low level of fatigue with no
difference during the six months (p = 0.8128, f = 0.32). A sensitivity analysis in which two outliers were removed did not change
the analysis. Data, including outliers, are presented in the current

TABLE 3.

FACT-B QUALITY-OF-LIFE SUBSCALE SCORES AND TOTAL SCORE AT EACH TIME POINT
BASELINE
(N = 31)

SUBSCALE

—

X

1 MONTH
(N = 27)

SD

—

X

3 MONTHS
(N = 26)

SD

—

X

SD

6 MONTHS
(N = 27)
—

X

SD

CHANGE (%)
<1
MONTH

1–3
MONTHS

3–6
MONTHS

pa

Breast cancer–
specific

27.56

4.55

27.98

3.92

27.59

5.54

27.68

4.57

1.5

–1.4

0.3

0.87

Emotional

19.37

3.58

20.26

3.86

18.98

4.44

19.59

3.28

4.6

–6.3

3.2

0.039

Functional

20.22

6.39

21.07

5.87

18.52

7.09

20.59

6.1

4.2

–12.1

11.2

0.29

Physical

24.54

3.63

24.96

3.68

25.12

3.06

25.44

3.57

1.7

0.6

1.3

0.42

Social

25.04

3.03

24.17

3.27

21.97

4.98

22.9

4.86

–3.5

–9.1

4.2

0.005

116.23

16.12

118.45

16.25

112.18

17.97

116.21

16.02

1.9

–5.3

3.6

0.02

FACT-B total

Based on repeated measures analysis of variance using a mixed model with compound symmetry
FACT-B—Functional Assessment of Cancer Therapy–Breast
Note. Patients ranked how true each item was for the past seven days from 0 (not at all) to 4 (very much). Total scores ranged from 0–148, with higher scores indicating better quality of life.
a
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IMPLICATIONS FOR PRACTICE
ɔɔ

article. Mean scores were 41.5 (SD = 7.12) at baseline, 41.5 (SD =
9.34) at one month, 40.5 (SD = 8.88) at three months, and 41.7 (SD =
9.97) at six months.

ɔɔ

ɔɔ

Quality of Life
Overall QOL remained the same over time, but social and
emotional well-being subscale scores changed from baseline.
Emotional well-being was significantly better at one month
post-PBI compared to baseline (p = 0.039, f = 2.92), with no difference at three and six months. In contrast, social well-being was
significantly worse at three and six months compared to baseline
(p = 0.005, f = 4.66) (see Table 3).

Discussion
This prospective, longitudinal study described symptoms, cosmesis, body image, and QOL experienced by women during and
following BCS with PBI, an established treatment option instead
of mastectomy or WBI for women with early-stage breast cancer
(Correa et al., 2017; Jawad et al., 2017; Smith et al., 2009).
Although most women in this study reported persistent
symptoms (breast texture changes, sensations, pain, and sleep
disturbances) during the six-month period, their symptom distress was mild or moderate. Skin changes were more distressing
and prevalent at one month after PBI compared to at three and
six months and was the only symptom that improved from baseline. Pérez et al. (2017) and a comprehensive review by Hickey
et al. (2016) suggested that short-term skin toxicity may be less
severe with PBI versus WBI. Hickey et al. (2016) noted that
cosmetic outcomes may be worse longer term with PBI versus
WBI. The persistence, timing, and severity (mild to moderate)
of symptoms reported in the current study is consistent with the
side effects following PBI reported in other studies (Hickey et al.,
2016; Pérez et al., 2017).
Fatigue is a prevalent symptom that affects quality of life
and can last a year or longer postirradiation (Gélinas & Fillion,
2004; Hickok et al., 2005; Knobf & Sun, 2005; Noal et al., 2011).
Albuquerque et al. (2012) reported a decrease in fatigue at six
weeks after PBI using the FACT–Fatigue questionnaire, in contrast to the current study’s findings of no change over time.
However, Pérez et al. (2017), using a vitality subscale to measure
fatigue, reported no change over six months, and no differences
between women who received PBI versus WBI were reported,
which is consistent with the current study’s findings. Although
persistent, fatigue with PBI diminishes faster and is less severe
than fatigue with WBI (Albuquerque et al., 2012; Pérez et al.,
2017).
In the current study, women were satisfied with their body
image and reported little or no change in cosmesis over six
months, which is similar to previous findings (Kim et al., 2015).
Baseline responses indicated more variation in satisfaction with
body image. Improved perceptions of body image over time may
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Inform the delivery of quality patient-centered care by understanding the trajectory of symptoms and the influence of treatment on
body image and quality of life.
Educate women who are weighing treatment options for
early-stage breast cancer on expected symptoms and outcomes
associated with partial breast irradiation (PBI).
Conduct additional clinical investigation on the social well-being of
women receiving treatment with PBI for breast cancer.

be related to the healing of the surgical site. Self-reported body
image has been shown to correlate with self-reported cosmesis
(Al-Ghazal, Fallowfield, & Blamey, 1999; Kim et al., 2015; Sneeuw
et al., 1992b) and with improved QOL and functional ability
(Heil et al., 2011; Kim et al., 2015; Sneeuw et al., 1992b; Volders
et al., 2017; Waljee et al., 2008). As a result, documenting patient
self-reports of cosmesis is important because they may differ
from observer ratings (Sneeuw et al., 1992a; Taylor et al., 1995).
In the current study, quality of life was maintained during the
six-month period. Similar findings have been reported for QOL
using the FACT-B questionnaire (Pérez et al., 2017) and for body
image and cosmesis (Al-Ghazal et al., 1999; Heil et al., 2011; Kim
et al., 2015; Volders et al., 2017). However, it is unclear why social
well-being declined at three and six months. No data were collected on adjuvant therapy; some participants may have been
on therapies that interfered with their social relationships and
function.
Limitations
Limitations include a small convenience sample, no WBI comparison group, and lack of data on adjuvant therapies. However,
the study findings support those of larger trials related to fatigue
and QOL (Albuquerque et al., 2012; Pérez et al., 2017), and there
was very little attrition during the six months of data collection.
Strengths of this study include the longitudinal design and use
of well-validated instruments. This study contributes to the evidence about symptoms and related distress, self-reported body
image, cosmesis, and QOL following BCS, and during and for six
months following treatment for early-stage breast cancer with
PBI.

Implications for Clinical Practice
The results reported in this study, albeit from a relatively small
sample, are critical in anticipatory guidance for self-management
(Johnson, Fieler, Jones, Wlasowicz, & Mitchell, 1997) and could
be used to provide concrete information to prepare women for
what to expect with PBI treatment over time and to determine
strategies for optimal symptom management (Knobf, 2013).
Oncology nurses need to be aware of symptom patterns and
evidence-based strategies for management. Older and younger
women want detailed information about side effects when making
treatment decisions for breast cancer; younger women particularly need information about body image and sexuality (Jahraus,
Sokolosky, Thurston, & Guo, 2002; Recio-Saucedo, Gerty, Foster,
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Eccles, & Cutress, 2016; Wang et al., 2017). Nurses should provide
comprehensive information about symptoms and quality of life
when discussing treatment options for early-stage breast cancer
and related side effects to assist women with their treatment
decision-making process. ASTRO evidence-based guidelines for
WBI recommend using only hypofractionated WBI for all stages
of breast cancer and for women of all ages (Smith et al., 2018).
Understanding of the side effects and QOL associated with PBI,
the other evidence-based radiation treatment option for women
with early-stage breast cancer, is necessary when hypofractionated WBI is unavailable (Smith et al., 2009).
Despite the low to moderate and stable levels of fatigue
reported in this study, nurses should continue to provide support
and information to women about fatigue mitigation strategies,
such as moderate activity (Lipsett, Barrett, Haruna, Mustian, &
O’Donovan, 2017; Mitchell et al., 2014) and energy conservation
techniques (Barsevick et al., 2004; Sadeghi, Gozali, & Moghaddam
Tabrizi, 2016).

and natural killer cell activity in women with breast cancer. BMC Cancer, 12, 251. https://doi
.org/10.1186/1471-2407-12-251
Antonucci, J.V., Wallace, M., Goldstein, N.S., Kestin, L., Chen, P., Benitez, P., . . . Vicini, F.
(2009). Differences in patterns of failure in patients treated with accelerated partial breast
irradiation versus whole-breast irradiation: A matched-pair analysis with 10-year follow-up.
International Journal of Radiation Oncology, Biology, Physics, 74, 447–452. https://doi
.org/10.1016/j.ijrobp.2008.08.025
Barsevick, A.M., Dudley, W., Beck, S., Sweeney, C., Whitmer, K., & Nail, L. (2004). A randomized
clinical trial of energy conservation for patients with cancer-related fatigue. Cancer, 100,
1302–1310. https://doi.org/10.1002/cncr.20111
Brady, M.J., Cella, D.F., Mo, F., Bonomi, A.E., Tulsky, D.S., Lloyd, S.R., . . . Shiomoto, G. (1997).
Reliability and validity of the Functional Assessment of Cancer Therapy-Breast qualityof-life instrument. Journal of Clinical Oncology, 15, 974–986. https://doi.org/10.1200/
JCO.1997.15.3.974
Correa, C., Harris, E.E., Leonardi, M.C., Smith, B.D., Taghian, A.G., Thompson, A.M., . . . Harris,
J.R. (2017). Accelerated partial breast irradiation: Executive summary for the update of an
ASTRO evidence-based consensus statement. Practical Radiation Oncology, 7, 73–79.
https://doi.org/10.1016/j.prro.2016.09.007
Ferraro, D.J., Garsa, A.A., DeWees, T.A., Margenthaler, J.A., Naughton, M., Aft, R., . . . Zoberi,

Conclusion

I. (2012). Comparison of accelerated partial breast irradiation via multicatheter interstitial

The women in this study reported symptoms and QOL for six
months during and following PBI for early-stage breast cancer.
The findings support evidence of relatively low symptom distress over time, satisfactory body image, and overall good QOL
after BCS and PBI. It is important to understand factors that
influence QOL and the symptom experience to identify areas for
improvement. As a result, future research should examine side
effects related to different types of PBI versus hypofractionated
WBI with larger samples to evaluate longitudinal trends by targeting different demographic groups and by adjusting for possible
time-dependent covariates, including adjuvant chemotherapy
and endocrine therapies.

brachytherapy versus whole breast radiation. Radiation Oncology, 7, 53. https://doi.org/
10.1186/1748-717X-7-53
Fisher, B., Anderson, S., Redmond, C.K., Wolmark, N., Wickerham, D.L., & Cronin, W.M. (1995).
Reanalysis and results after 12 years of follow-up in a randomized clinical trial comparing
total mastectomy with lumpectomy with or without irradiation in the treatment of breast
cancer. New England Journal of Medicine, 333, 1456–1461. https://doi.org/10.1056/
NEJM199511303332203
Gage, I., Recht, A., Gelman, R., Nixon, A.J., Silver, B., Bornstein, B.A., & Harris, J.R. (1995). Longterm outcome following breast-conserving surgery and radiation therapy. International
Journal of Radiation Oncology, Biology, Physics, 33, 245–251. https://doi.org/10.1016/
0360-3016(95)02001-R
Gélinas, C., & Fillion, L. (2004). Factors related to persistent fatigue following completion of
breast cancer treatment. Oncology Nursing Forum, 31, 269–278. https://doi.org/10.1188/

Mary Lou Siefert, DNSc, APRN, AOCN®, is an assistant professor in the College
of Nursing at Sacred Heart University in Fairfield, CT; Kristopher Fennie, PhD,
MPH, MSc, is an assistant professor in the Department of Epidemiology at Florida
International University in Miami; and M. Tish Knobf, PhD, RN, AOCN®, FAAN, is a
professor in the School of Nursing at Yale University in Orange, CT. Siefert can be
reached at mlsiefert@aya.yale.edu, with copy to CJONEditor@ons.org. (Submitted
January 2018. Accepted June 13, 2018.)

04.ONF.269-278
Heil, J., Czink, E., Golatta, M., Schott, S., Hof, H., Jenetzky, E., . . . Sohn, C. (2011). Change of
aesthetic and functional outcome over time and their relationship to quality of life after
breast conserving therapy. European Journal of Surgical Oncology, 37, 116–121. https://doi
.org/10.1016/j.ejso.2010.11.007
Hickey, B.E., Lehman, M., Francis, D.P., & See, A.M. (2016). Partial breast irradiation for early
breast cancer. Cochrane Database of Systematic Reviews, 7, CD007077. https://doi.org/
10.1002/14651858.CD007077.pub3

The authors take full responsibility for this content. Fennie has previously received support
from the American College of Epidemiology and the Yale China Association. The article has
been reviewed by independent peer reviewers to ensure that it is objective and free from bias.

Hickok, J.T., Roscoe, J.A., Morrow, G.R., Mustian, K., Okunieff, P., & Bole, C.W. (2005). Frequency, severity, clinical course, and correlates of fatigue in 372 patients during 5 weeks of
radiotherapy for cancer. Cancer, 104, 1772–1778. https://doi.org/10.1002/cncr.21364
Hill-Kayser, C.E., Vachani, C., Hampshire, M.K., Di Lullo, G.A., & Metz, J.M. (2012). Cosmetic

REFERENCES
Al-Ghazal, S.K., Fallowfield, L., & Blamey, R.W. (1999). Does cosmetic outcome from treatment
of primary breast cancer influence psychosocial morbidity? European Journal of Surgical
Oncology, 25, 571–573. https://doi.org/10.1053/ejso.1999.0708
Albuquerque, K., Tell, D., Lobo, P., Millbrandt, L., Mathews, H.L., & Janusek, L.W. (2012). Impact
of partial versus whole breast radiation therapy on fatigue, perceived stress, quality of life

outcomes and complications reported by patients having undergone breast-conserving
treatment. International Journal of Radiation Oncology, Biology, Physics, 83, 839–844.
Hopwood, P., Fletcher, I., Lee, A., & Al Ghazal, S. (2001). A body image scale for use with cancer
patients. European Journal of Cancer, 37, 189–197.
Irvine, D.M., Vincent, L., Graydon, J.E., & Bubela, N. (1998). Fatigue in women with breast
cancer receiving radiation therapy. Cancer Nursing, 21, 127–135.

640 CLINICAL JOURNAL OF ONCOLOGY NURSING DECEMBER 2018, VOL. 22 NO. 6

CJON.ONS.ORG

Jahraus, D., Sokolosky, S., Thurston, N., & Guo, D. (2002). Evaluation of an education program
for patients with breast cancer receiving radiation therapy. Cancer Nursing, 25, 266–275.
Jawad, M.S., Shah, C., Wilkinson, J.B., Wallace, M., Mitchell, C.K., Wobb, J., . . . Chen, P.Y. (2017).
Seven-year outcomes following accelerated partial breast irradiation stratified by ASTRO

Njeh, C.F., Saunders, M.W., & Langton, C.M. (2010). Accelerated partial breast irradiation (APBI):
A review of available techniques. Radiation Oncology, 5, 90. https://doi.org/10.1186/1748
-717X-5-90
Noal, S., Levy, C., Hardouin, A., Rieux, C., Heutte, N., Ségura, C., . . . Joly, F. (2011). One-year

consensus groupings. American Journal of Clinical Oncology, 40, 483–489. https://doi

longitudinal study of fatigue, cognitive functions, and quality of life after adjuvant radio-

.org/10.1097/COC.0000000000000190

therapy for breast cancer. International Journal of Radiation Oncology, Biology, Physics,

Johnson, J.E., Fieler, V.K., Jones, L.S., Wlasowicz, G.S., & Mitchell, M.L. (1997). Self-regulation
theory: Applying theory to your practice. Pittsburgh, PA: Oncology Nursing Society.

81, 795–803. https://doi.org/10.1016/j.ijrobp.2010.06.037
Pérez, M., Schootman, M., Hall, L.E., & Jeffe, D.B. (2017). Accelerated partial breast irradiation

Kanatas, A., Velikova, G., Roe, B., Horgan, K., Ghazali, N., Shaw, R.J., & Rogers, S.N. (2012).

compared with whole breast radiation therapy: A breast cancer cohort study measuring

Patient-reported outcomes in breast oncology: A review of validated outcome instruments.
Tumori, 98, 678–688. https://doi.org/10.1700/1217.13489

change in radiation side-effects severity and quality of life. Breast Cancer Research and
Treatment, 162, 329–342. https://doi.org/10.1007/s10549-017-4121-z

Katie Lee, S.Y., & Knobf, M.T. (2015). Primary breast cancer decision-making among Chinese

Polgár, C., Fodor, J., Major, T., Németh, G., Lövey, K., Orosz, Z., . . . Kásler, M. (2007).

American women: Satisfaction, regret. Nursing Research, 64, 391–401. https://doi.org/

Breast-conserving treatment with partial or whole breast irradiation for low-risk invasive

10.1097/NNR.0000000000000116

breast carcinoma—5-year results of a randomized trial. International Journal of Radiation

Kawase, E., Karasawa, K., Shimotsu, S., Izawa, H., Hirowatari, H., Saito, A.I., . . . Horikawa, N.

Oncology, Biology, Physics, 69, 694–702. https://doi.org/10.1016/j.ijrobp.2007.04.022

(2012). Estimation of anxiety and depression in patients with early stage breast cancer

Polgár, C., Ott, O.J., Hildebrandt, G., Kauer-Dorner, D., Knauerhase, H., Major, T., . . . Strnad, V.

before and after radiation therapy. Breast Cancer, 19, 147–152. https://doi.org/10.1007/

(2017). Late side-effects and cosmetic results of accelerated partial breast irradiation with

s12282-010-0220-y

interstitial brachytherapy versus whole-breast irradiation after breast-conserving surgery

Kim, M.K., Kim, T., Moon, H.G., Jin, U.S., Kim, K., Kim, J., . . . Han, W. (2015). Effect of cosmetic
outcome on quality of life after breast cancer surgery. European Journal of Surgical Oncology, 41, 426–432. https://doi.org/10.1016/j.ejso.2014.12.002

for low-risk invasive and in-situ carcinoma of the female breast: 5-year results of a randomised, controlled, phase 3 trial. Lancet Oncology, 18, 259–268. https://doi.org/10.1016/
S1470-2045(17)30011-6

Knobf, M.T. (2013). Being prepared: Essential to self-care and quality of life for the person with

Recio-Saucedo, A., Gerty, S., Foster, C., Eccles, D., & Cutress, R.I. (2016). Information

cancer. Clinical Journal of Oncology Nursing, 17, 255–261. https://doi.org/10.1188/13

requirements of young women with breast cancer treated with mastectomy or breast

.CJON.255-261

conserving surgery: A systematic review. Breast, 25, 1–13. https://doi.org/10.1016/j.breast

Knobf, M.T., & Sun, Y. (2005). A longitudinal study of symptoms and self-care activities in

.2015.11.001

women treated with primary radiotherapy for breast cancer. Cancer Nursing, 28, 210–218.
Krishnan, L., Stanton, A.L., Collins, C.A., Liston, V.E., & Jewell, W.R. (2001). Form or function?
Part 2. Objective cosmetic and functional correlates of quality of life in women treated with
breast-conserving surgical procedures and radiotherapy. Cancer, 91, 2282–2287.

Runowicz, C.D., Leach, C.R., Henry, N.L., Henry, K.S., Mackey, H.T., Cowens-Alvarado, R.L., . . .
Ganz, P.A. (2016). American Cancer Society/American Society of Clinical Oncology breast
cancer survivorship care guideline. CA: A Cancer Journal for Clinicians, 66, 43–73. https://
doi.org/10.3322/caac.21319

Lee, S.K.C., & Knobf, M.T., (2016). Family involvement for breast cancer decision making among

Sadeghi, E., Gozali, N., & Moghaddam Tabrizi, F. (2016). Effects of energy conservation strat-

Chinese-American women. Psycho-Oncology, 25, 1493–1499. https://doi.org/10.1002/

egies on cancer related fatigue and health promotion lifestyle in breast cancer survivors:

pon.3989

A randomized control trial. Asian Pacific Journal of Cancer Prevention, 17, 4783–4790.

Lipsett, A., Barrett, S., Haruna, F., Mustian, K., & O’Donovan, A. (2017). The impact of exercise
during adjuvant radiotherapy for breast cancer on fatigue and quality of life: A systematic
review and meta-analysis. Breast, 32, 144–155. https://doi.org/10.1016/j.breast.2017.02.002
Livi, L., Meattini, I., Marrazzo, L., Simontacchi, G., Pallotta, S., Saieva, C., . . . Bianchi, S. (2015).
Accelerated partial breast irradiation using intensity-modulated radiotherapy versus whole
breast irradiation: 5-year survival analysis of a phase 3 randomised controlled trial. European Journal of Cancer, 51, 451–463. https://doi.org/10.1016/j.ejca.2014.12.013
brod, B.L. (2014). Putting Evidence Into Practice: An update of evidence-based interventions
for cancer-related fatigue during and following treatment. Clinical Journal of Oncology
Nursing, 18(Suppl. 3), 38–58. https://doi.org/10.1188/14.CJON.S3.38-58

irradiation versus whole-breast irradiation: Results of a matched-pair analysis. Radiotherapy
and Oncology, 100, 210–214. https://doi.org/10.1016/j.radonc.2011.03.011
Shah, C., Lanni, T.B., Saini, H., Nanavati, A., Wilkinson, J.B., Badiyan, S., & Vicini, F. (2013).
irradiation. Breast Cancer Research and Treatment, 138, 127–135. https://doi.org/10.1007/
s10549-013-2412-6
Shah, C., Vicini, F., Wazer, D.E., Arthur, D., & Patel, R.R. (2013). The American Brachytherapy
Society consensus statement for accelerated partial breast irradiation. Brachytherapy, 12,

National Cancer Institute. (2016). Statistics. Retrieved from https://cancercontrol.cancer.gov/
ocs/statistics/statistics.html

267–277. https://doi.org/10.1016/j.brachy.2013.02.001
Shaitelman, S.F., & Kim, L.H. (2013). Accelerated partial-breast irradiation: The current state of

National Institutes of Health. (1991). Treatment of early-stage breast cancer. JAMA, 265,

our knowledge. Oncology, 27, 329–342.

391–395. https://doi.org/10.1001/jama.1991.03460030097037

Skowronek, J., Wawrzyniak-Hojczyk, M., & Ambrochowicz, K. (2012). Brachytherapy in

Nguyen, J., Popovic, M., Chow, E., Cella, D., Beaumont, J.L., Chu, D., . . . Bottomley, A. (2015).
EORTC QLQ-BR23 and FACT-B for the assessment of quality of life in patients with breast
cancer: A literature review. Journal of Comparative Effectiveness Research, 4, 157–166.

CJON.ONS.ORG

Twelve-year clinical outcomes and patterns of failure with accelerated partial breast

Cost-efficacy of acceleration partial-breast irradiation compared with whole-breast

Mitchell, S.A., Hoffman, A.J., Clark, J.C., DeGennaro, R.M., Poirier, P., Robinson, C.B., & Weis-

https://doi.org/10.2217/cer.14.76

https://doi.org/10.22034/APJCP.2016.17.10.4783
Shah, C., Antonucci, J.V., Wilkinson, J.B., Wallace, M., Ghilezan, M., Chen, P., . . . Vicini, F. (2011).

accelerated partial breast irradiation (APBI)—Review of treatment methods. Journal of
Contemporary Brachytherapy, 4, 152–164. https://doi.org/10.5114/jcb.2012.30682
Smith, B.D., Arthur, D.W., Buchholz, T.A., Haffty, B.G., Hahn, C.A., Hardenbergh, P.H., . . . Harris,
J.R. (2009). Accelerated partial breast irradiation consensus statement from the American

DECEMBER 2018, VOL. 22 NO. 6 CLINICAL JOURNAL OF ONCOLOGY NURSING

641

PARTIAL BREAST IRRADIATION

Society for Radiation Oncology (ASTRO). International Journal of Radiation Oncology,
Biology, Physics, 74, 987–1001. https://doi.org/10.1016/j.ijrobp.2009.02.031
Smith, B.D., Bellon, J.R., Blitzblau, R., Freedman, G., Haffty, B., Hahn, C., . . . Jagsi, R. (2018).
Radiation therapy for the whole breast: Executive summary of an American Society for
Radiation Oncology (ASTRO) evidence-based guideline. Practical Radiation Oncology, 8,
145–152. https://doi.org/10.1016/j.prro.2018.01.012
Smith, T.E., Lee, D., Turner, B.C., Carter, D., & Haffty, B.G. (2000). True recurrence vs. new pri-

Veronesi, U., Marubini, E., Mariani, L., Galimberti, V., Luini, A., Veronesi, P., . . . Zucali, R. (2001).
Radiotherapy after breast-conserving surgery in small breast carcinoma: Long-term results
of a randomized trial. Annals of Oncology, 12, 997–1003.
Volders, J.H., Negenborn, V.L., Haloua, M.H., Krekel, N.M.A., Jóźwiak, K., Meijer, S., & M van den
Tol, P. (2017). Cosmetic outcome and quality of life are inextricably linked in breast-conserving
therapy. Journal of Surgical Oncology, 115, 941–948. https://doi.org/10.1002/jso.24615
Wadasadawala, T., Budrukkar, A., Chopra, S., Badwe, R., Hawaldar, R., Parmar, V., . . . Sarin,

mary ipsilateral breast tumor relapse: An analysis of clinical and pathologic differences and

R. (2009). Quality of life after accelerated partial breast irradiation in early breast cancer:

their implications in natural history, prognoses, and therapeutic management. International

Matched pair analysis with protracted whole breast radiotherapy. Clinical Oncology, 21,

Journal of Radiation Oncology, Biology, Physics, 48, 1281–1289.
Sneeuw, K.C., Aaronson, N.K., Yarnold, J.R., Broderick, M., Regan, J., Ross, G., & Goddard,

668–675. https://doi.org/10.1016/j.clon.2009.07.014
Waljee, J.F., Hu, E.S., Ubel, P.A., Smith, D.M., Newman, L.A., & Alderman, A.K. (2008). Effect

A. (1992a). Cosmetic and functional outcomes of breast conserving treatment for early

of esthetic outcome after breast-conserving surgery on psychosocial functioning and

stage breast cancer. 1. Comparison of patients’ ratings, observers’ ratings, and objective

quality of life. Journal of Clinical Oncology, 26, 3331–3337. https://doi.org/10.1200/

assessments. Radiotherapy and Oncology, 25, 153–159.
Sneeuw, K.C., Aaronson, N.K., Yarnold, J.R., Broderick, M., Regan, J., Ross, G., & Goddard, A.

JCO.2007.13.1375
Wang, S.-Y., Kelly, G., Gross, C., Killelea, B.K., Mougalian, S., Presley, C., . . . Evans, S.B. (2017).

(1992b). Cosmetic and functional outcomes of breast conserving treatment for early stage

Information needs of older women with early-stage breast cancer when making radiation

breast cancer. 2. Relationship with psychosocial functioning. Radiotherapy and Oncology,

therapy decisions. International Journal of Radiation Oncology, Biology, Physics, 98,

25, 160–166.
Stanton, A.L., Krishnan, L., & Collins, C.A. (2001). Form or function? Part 1. Subjective cosmetic
and functional correlates of quality of life in women treated with breast-conserving surgical
procedures and radiotherapy. Cancer, 91, 2273–2281.
Strnad, V., Ott, O.J., Hildebrandt, G., Kauer-Dorner, D., Knauerhase, H., Major, T., . . . Polgár, C.
(2016). 5-year results of accelerated partial breast irradiation using sole interstitial multicatheter brachytherapy versus whole-breast irradiation with boost after breast-conserving surgery
for low-risk invasive and in-situ carcinoma of the female breast: A randomised, phase 3,
non-inferiority trial. Lancet, 387, 229–238. https://doi.org/10.1016/S0140-6736(15)00471-7
Swanson, T.A., & Vicini, F.A. (2008). Overview of accelerated partial breast irradiation. Current
Oncology Reports, 10, 54–60.
Taylor, M.E., Perez, C.A., Halverson, K.J., Kuske, R.R., Philpott, G.W., Garcia, D.M., . . . Rush, C.

733–740. https://doi.org/10.1016/j.ijrobp.2017.02.001
Webster, K., Cella, D., & Yost, K. (2003). The Functional Assessment of Chronic Illness Therapy
(FACIT) measurement system: Properties, applications, and interpretation. Health and
Quality of Life Outcomes, 1, 79. https://doi.org/10.1186/1477-7525-1-79
Whelan, T.J., Levine, M., Julian, J., Kirkbride, P., & Skingley, P. (2000). The effects of radiation
therapy on quality of life of women with breast carcinoma: Results of a randomized trial.
Cancer, 88, 2260–2266.
Wobb, J.L., Shah, C., Chen, P.Y., Wallace, M., Ye, H., Jawad, M.S., & Grills, I.S. (2016).
Brachytherapy-based accelerated partial breast irradiation provides equivalent 10-year
outcomes to whole breast irradiation: A matched-pair analysis. American Journal of Clinical
Oncology, 39, 468–472. https://doi.org/10.1097/COC.0000000000000082
Yellen, S.B., Cella, D.F., Webster, K., Blendowski, C., & Kaplan, E. (1997). Measuring fatigue and

(1995). Factors influencing cosmetic results after conservation therapy for breast cancer.

other anemia-related symptoms with the Functional Assessment of Cancer Therapy (FACT)

International Journal of Radiation Oncology, Biology, Physics, 31, 753–764.

measurement system. Journal of Pain and Symptom Management, 13, 63–74.

642 CLINICAL JOURNAL OF ONCOLOGY NURSING DECEMBER 2018, VOL. 22 NO. 6

CJON.ONS.ORG

