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In the increasingly complex landscape of breast cancer manage-
ment, patients and physicians have a broad menu of treatment
options. While this trend is overall positive, evaluating the sub-
tle, and sometimes not so subtle, interaction of individual treat-
ment components can be complicated. In this context,
information on the interaction of postmastectomy radiation
treatment (PMRT) and breast reconstruction has been limited,
even though PMRT and breast reconstruction each benefit ap-
propriately selected patients.

PMRT is indicated for a number of clinical settings, for exam-
ple, pathologically positive axillary lymph nodes, inadequate
margins of resection, or locally advanced or inflammatory breast
cancer. For patients with four or more positive lymph nodes,
adding PMRT has generally been accepted. For patients with one
to three positive lymph nodes, adding PMRT has been the subject
of considerable debate, although national guidelines allow for or
even recommend strong consideration of adding PMRT (1–3). In
the Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)
meta-analysis of the randomized trials of radiotherapy after
mastectomy, adding radiotherapy improved the 10-year risk of
local-regional recurrence and 20-year breast cancer mortality
rate in the setting of both one to three positive lymph nodes and
four or more positive lymph nodes (all P � .04) (4).

The options for breast reconstruction after mastectomy con-
tinue to increase. Patient-related factors and patient and physi-
cian preferences strongly influence the type and timing of
breast reconstruction (5,6). The type of reconstruction is gener-
ally characterized as an implant reconstruction or an autolo-
gous tissue reconstruction, and the timing as immediate (ie, at
the time of the mastectomy) or delayed (ie, after the mastec-
tomy). A number of different types of autologous tissue recon-
structive options are now available.

Notwithstanding the value of both PMRT and breast recon-
struction, analysis of their interaction has been limited. In this
issue of the Journal, Jagsi et al. provide valuable and clinically
relevant information on two-year outcomes for the interaction
of PMRT and breast reconstruction (7). The authors evaluated
2247 patients (622 with and 1625 without PMRT) prospectively
accrued in the multicenter Mastectomy Reconstruction
Outcomes Consortium (MROC).

Major findings from this study were that adding PMRT was
associated with a higher two-year risk of complications and
lower patient-reported quality of life for implant reconstruction,
but not for autologous reconstruction (7). These differences
were statistically significant and clinically meaningful. The
two-year rates of any complication were 38.9% for implant re-
construction with radiation, 25.6% for autologous reconstruc-
tion with radiation, 21.8% for implant reconstruction without
radiation, and 28.3% for autologous reconstruction without radi-
ation. There was a statistically significant interaction for the
type of reconstruction and use of radiation (odds ratio [OR] ¼
2.64, 95% confidence interval [CI] ¼ 1.77 to 3.94, P < .001, for radi-
ation vs no radiation for implant reconstruction; OR¼ 1.12, 95%
CI¼ 0.66 to 1.92, P ¼ .67, for radiation vs no radiation for autolo-
gous reconstruction). The respective two-year rates of recon-
struction failure were 18.7%, 1.0%, 3.7%, and 2.4%. Patient-
reported satisfaction with the breast and with the overall
reconstructive outcome were also less satisfactory for implant
reconstruction plus radiation compared with the other groups.

Strengths of this study include the large number of patients
evaluated, with detailed information collected. Even though not
randomized, the data were prospectively collected. While selec-
tion bias cannot be excluded, the authors provide in-depth sta-
tistical analyses to support their findings and conclusions.
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Although the data by Jagsi et al. provide valuable informa-
tion, many questions remain. With the relatively short two-year
follow-up, the reported findings could change over time. Based
on other studies with longer follow-up, the irradiated patients
might have further complications and worsening cosmetic out-
comes with longer follow-up. Other clinically relevant details to
be considered include the grade and type of various complica-
tions, the extent of the radiotherapy fields used, the type of sys-
temic therapies given, the specific types of reconstructions
used, and pedicle vs free flaps.

Large, high-quality, nonrandomized studies such as MROC
provide needed data for informing patients and clinical
decision-making. In addition to the study by Jagsi et al. (7), other
published studies from MROC have examined various other
issues related to breast reconstruction (8–15).

Interpreting the literature on the interaction of PMRT and
breast reconstruction is difficult at best. In view of the lack of
randomized trial data, most reported evidence comes from
retrospective, institutional studies. A number of different out-
comes can be measured, including oncologic events (eg, local-
regional recurrence), cosmetic outcomes, complications, and
patient-reported quality of life. Retrospective studies often have
small numbers of patients and vary in detail relative to treat-
ment of individual patients, and hence are subject to selection
bias. PMRT is typically given last in sequencing oncologic treat-
ments (ie, after surgery and after systemic therapy). Other limi-
tations of retrospective studies include varying types and
sequences of reconstructions, sequencing of treatment modali-
ties, differences in systemic therapies (including use and type of
chemotherapy), and institutional preferences. Finally, most ret-
rospective studies have relatively short follow-up, which is par-
ticularly important as late radiation complications and
differences between management approaches may not become
evident until years, or even decades, after irradiation (16,17).

The interaction of the technical aspects of surgical recon-
struction and PMRT is another potential area for future re-
search. While the impact of the technical approach and
expertise is well recognized for surgical procedures, the impact
of the technical approach and expertise for radiotherapy is
equally important. For example, in the EBCTCG meta-analysis
of radiotherapy after mastectomy for node-positive disease, the
gains in breast cancer mortality and overall mortality were lim-
ited to those patients irradiated to the chest wall and regional
lymph nodes (both P < .00001) and were not seen in those
patients irradiated to the regional lymph nodes only, without
the chest wall (both P > .1) (4). Increasing radiation dose to the
heart has been directly linked to an increasing risk of cardiac
events (18,19). In two randomized trials evaluating extended
field radiation, improvements in disease-free and distant
disease-free survival were seen (all P � .04), although at the cost
of increased complications, for example, pneumonitis and arm
lymphedema (20,21).

In summary, the study by Jagsi et al. provides patients and
physicians with clinically important information to help guide
decision-making in the setting of PMRT and breast reconstruc-
tion. In this study, implant reconstruction plus radiation was
associated with worse outcomes for complications and patient-
reported quality of life. While these findings represent a major

step forward, more research will be needed to further evaluate
the complex interaction of PMRT and breast reconstruction.

Note

The author has no conflicts of interest to declare.

References
1. Recht A, Comen EA, Fine RE, et al. Postmastectomy radiotherapy: An

American Society of Clinical Oncology, American Society for Radiation
Oncology, and Society of Surgical Oncology focused guideline update. J Clin
Oncol. 2016;34(36):4431–4442.

2. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines
in Oncology: Breast Cancer (version 2.2017). Updated April 6, 2017. https://
www.nccn.org/professionals/physician_gls/pdf/breast.pdf. Accessed July 20,
2017.

3. Taylor ME, Haffty BG, Rabinovitch R, et al. ACR appropriateness criteria on
postmastectomy radiotherapy: Expert panel on radiation oncology – breast.
Int J Radiat Oncol Biol Phys. 2009;73(4):997–1002.

4. EBCTCG (Early Breast Cancer Trialists’ Collaborative Group), McGale P, Taylor
C, et al. Effect of radiotherapy after mastectomy and axillary surgery on 10-
year recurrence and 20-year breast cancer mortality: Meta-analysis of indi-
vidual patient data for 8135 women in 22 randomised trials. Lancet. 2014;
383(9935):2127–2135.

5. Mehrara BJ, Ho AY. Breast reconstruction. In: JR Harris, ME Lippman, M
Morrow, CK Osborne, eds. Diseases of the Breast. 5th ed. Philadelphia, PA:
Wolters Kluwer Health; 2014:536–552.

6. Poppe MM, Agarwal JP. Breast reconstruction with postmastectomy radia-
tion: Choices and tradeoffs. J Clin Oncol. 2017;35(22):2467–2470.

7. Jagsi R, Momoh AO, Qi J, et al. Impact of radiotherapy on complications and
patient-reported outcomes after breast reconstruction. J Natl Cancer Inst.
2018;110(2):djx148.

8. Pusic AL, Matros E, Fine N, et al. Patient-reported outcomes 1 year after im-
mediate breast reconstruction: Results of the Mastectomy Reconstruction
Outcomes Consortium study. J Clin Oncol. 2017;35(22):2499–2506.

9. Santosa KB, Chen X, Qi J, et al. Postmastectomy radiation therapy and two-
stage implant-based breast reconstruction: Is there a better time to irradiate?
Plast Reconstr Surg. 2016;138(4):761–769.

10. Santosa KB, Qi J, Kim HM, et al. Effect of patient age on outcomes in breast re-
construction: Results from a multicenter prospective study. J Am Coll Surg.
2016;223(6):745–754.

11. Sinha I, Pusic AL, Wilkins EG, et al. Late surgical-site infection in immediate
implant-based breast reconstruction. Plast Reconstr Surg. 2017;139(1):20–28.

12. Momoh AO, Cohen WA, Kidwell KM, et al. Tradeoffs associated with contra-
lateral prophylactic mastectomy in women choosing breast reconstruction:
Results of a prospective multicenter cohort. Ann Surg. 2017;266(1):158–164.

13. Billig J, Jagsi R, Qi J, et al. Should immediate autologous breast reconstruction
be considered in women who require postmastectomy radiation therapy? A
prospective analysis of outcomes. Plast Reconst Surg. 2017;139(6);1279–1288.

14. Berlin NL, Momoh AO, Qi J, et al. Racial and ethnic variations in one-year clin-
ical and patient-reported outcomes following breast reconstruction. Am J
Surg. 2017;214(2):312–317.

15. Wilkins EG, Hamill JB, Kim HM, et al. Complications in post-mastectomy
breast reconstruction: One year outcomes of the Mastectomy Reconstruction
Outcomes Consortium (MROC) study. Ann Surg. 2017; in press.

16. Harris EE, Correa C, Hwang WT, et al. Late cardiac mortality and morbidity in
early-stage breast cancer patients after breast-conservation treatment. J Clin
Oncol. 2006;24(25):4100–4106.

17. Giordano SH, Kuo YF, Freeman JL, et al. Risk of cardiac death after adjuvant
radiotherapy for breast cancer. J Natl Cancer Inst. 2005;97(6):419–424.

18. Taylor C, Correa C, Duane FK, et al. Estimating the risks of breast cancer ra-
diotherapy: Evidence from modern radiation doses to the lungs and heart
and from previous randomized trials. J Clin Oncol. 2017;35(15):1641–1649.

19. Darby SC, Ewertz M, McGale P, et al. Risk of ischemic heart disease in women
after radiotherapy for breast cancer. New Engl J Med. 2013;368(11):987–998.

20. Whelan TJ, Olivotto IA, Parulekar WR, et al. Regional nodal irradiation in
early-stage breast cancer. New Engl J Med. 2015;373(4)307–316.

21. Poortmans PM, Collette S, Kirkove C, et al. Internal mammary and medial
supraclavicular irradiation in breast cancer. New Engl J Med. 2015;373(4):
317–327.

2 of 2 | JNCI J Natl Cancer Inst, 2018, Vol. 110, No. 2

Downloaded from https://academic.oup.com/jnci/article-abstract/110/2/djx177/4157684
by University of Melbourne Library user
on 08 February 2018

Deleted Text: 2
Deleted Text: ersu
Deleted Text:  
Deleted Text: -
Deleted Text: .
Deleted Text: .
Deleted Text: .
Deleted Text: .
Deleted Text: <italic>p</italic> 
Deleted Text: ,
Deleted Text: both p 
Deleted Text: p
Deleted Text: the 
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf

