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Background: For women with early stage breast cancer, the hypofractionation is the standard of 
care, whereas for women in other situations the standard dose is still recommended. Although the 
hypofractionation studies included elderly patients (>70 years), many studies excluded this population. The 
goals of this study are to demonstrate our results in terms of acute skin toxicity in elderly patients, and to 
show that they can receive the same treatment as young patients. 
Methods: We conducted a retrospective study searching our database for patients at least 70 years old at the 
beginning of the treatment for breast cancer. The treatment planning and the medical records were reviewed 
to check not only the details of the treatment but also the skin reactions developed. The RTOG (Radiation 
Therapy Oncology Group) was used to take note of the skin toxicity. 
Results: Two hundred and seventy-six patients treated from June 2015 to May 2019 were included in the 
final analysis. The vast majority of patients (72.99%) developed only a RTOG grade 1 reaction, the only two 
patients which presented with RTOG 4 had ulceration of skin, achieving full recovery. Regarding the volume 
of treatment, the percentages for RTOG 1 were similar for “Breast” and “Breast plus Drainage” (~75%). 
Patients receiving treatment aiming breast, drainage and boost had the higher percentage of RTOG 4 (6.2%). 
Patients that received the hypofractionation showed slightly better results than the standard fractionation, 
with no patient with RTOG 4 and lesser patients with RTOG 2 and 3, RTOG 1 was predominant for all 
sub-groups analyzed. Mild erythema and dry desquamation are common reactions that usually do not greatly 
affect the quality of life of the patients. The volume of treatment has an important effect on skin reactions 
with the number of events increasing considerably at larger volumes. Overall, there is a benefit in favor of 
hypofractionation in terms of acute skin toxicity. 
Conclusions: It can clearly be seen that elderly patients can tolerate the acute side effects of the 
radiotherapy and they should receive the same treatment as young patients. Larger volumes of treatment 
increased the toxicity, hence these patients should be more carefully evaluated during the treatment.
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Introduction

For women with early stage breast cancer, the hypofractionation 
is the standard of care based on the results of the Canadian 

and Start A and B trials (1-3), while for women in other 

situations the standard dose of 50 Gy in 25 fractions is still 

recommended (4-6).
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Although the hypofractionation studies included elderly 
patients (>70 years), many of the most important studies in 
the last decades excluded this population (7-9), preventing 
us from having the results regarding toxicities. Moreover, 
the vast majority of the studies focus on late toxicities (8,10), 
neglecting the harmful effect of acute skin reactions on 
patient’s quality of life.

The goals of this retrospective study are to demonstrate 
our results in terms of acute skin toxicity when treating 
elderly patients. Therefore, to show that, regarding skin 
toxicity, elderly patients can receive the same treatment as 
young patients.

Methods

We conducted a retrospective study in our oncology center 
(Americas Centro de Oncologia Integrado - Botafogo) 
searching the Aria® database to find patients that meet 
our criteria. The inclusion criterion was patients at least 
70 years old at the beginning of the treatment for breast 
cancer. We did not take into consideration the technique 
used or the side of the breast, thus, right and left breast, 
3D, IMRT, RapidArc® and Calypso® were allowed. The 
treatment planning was reviewed to check the volume of 
treatment (breast or breast and local drainage), fractionation 
(standard of hypofractionation), total dose and number of 
fractions. For volume of treatment, either chest wall or 
breast were noted only as “breast”, since our objective is to 
evaluate only skin reaction.

We also conducted a medical record review to check the 
grade of skin reaction noted by the radiation oncologist 
during the treatment. Patients in our clinic are evaluated 
weekly and the RTOG (Radiation Therapy Oncology 
Group) scale (11,12) is used to describe the skin reaction. If 
the RTOG grade was not presented in the medical records, 

we looked for the description of the level of skin reaction 
in order to allocate it to the correct position on the scale as 
following: RTOG 0, no change; RTOG 1, faint erythema, 
dry desquamation, epilation, decreased sweating; RTOG 2, 
tender or bright erythema, moderate edema, patchy moist 
desquamation; RTOG 3, moist desquamation in areas other 
than in skin folds, pitting edema; RTOG 4, ulceration, 
hemorrhage, necrosis; RTOG 5, death. This research was 
approved by the ethics committee of our institution.

Results

After the research, we found a total of 300 patients treated 
from June 2015 to May 2019. Twenty-six patients were 
excluded from the evaluation for different reasons. Twelve 
(patients) because they had had palliative treatments, 
thirteen patients did not have mention of skin reaction on 
their records, and one was a male patient. Therefore, a total 
of 274 patients were included in the final analysis, with an 
average age of 77 years, ranging from 70 to 97 years of age.

Overall, the vast majority of patients (72.99%) developed 
only a grade 1 reaction (Table 1). For the RTOG 0, 2, 3 
and 4, the figures were 14.23%, 9.12%, 2.92% and 0.73%, 
respectively. The only two patients which presented with 
RTOG 4 had ulceration of skin, achieving full recovery 
after approximately one month. There were no patients 
with RTOG 5.

The volume of treatment was also important, and the 
results showed consistency among the categories. As we can 
see in Table 2, the percentages were similar for “Breast” and 
“Breast plus Drainage” regarding RTOG 1 (approximately 
75%). Still looking at the RTOG 1, the percentage 
decreases in the next two groups “Breast plus Boost” and 
“Breast plus Drainage plus Boost”, the former mainly 
because of an increase in grade 0 and the latter because of 
an increase in the grade 2 reactions.

The last group, despite being the least in terms of 
absolute number of patients, was the group with the higher 
percentage of RTOG 4. From all the patients that received 
this treatment aiming the breast, drainage and boost, 6.2% 
developed the grade 4 reaction. 

Moving on to the fractionation (Table 3), the total 
number of patients was equal with 137 patients receiving the 
standard fractionation and another 137 patients receiving the 
hypofractionation. The dose used in the standard treatment 
was 50 Gy in 25 fractions, whereas in the hypofractionation 
group a wider range of doses were used. The main dose was 
42.4 Gy in 16 fractions, followed by 40 Gy in 15 fractions.

Table 1 RTOG grade and No. of patients

RTOG N (%)

0 39 (14.23)

1 200 (72.99)

2 25 (9.12)

3 8 (2.92)

4 2 (0.73) 

5 0 (0)

RTOG, Radiation Therapy Oncology Group.
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The figures for the standard fractionation were 9.5%, 
72.3%, 13.1%, 3.6% and 1.5%, for the RTOG 0, 1, 
2, 3 and 4, respectively. The patients that received the 
hypofractionation showed slightly better results, with no 
patient with RTOG 4 and less patients with RTOG 2 and 
3. The final numbers for this schedule were in the sequence 
from RTOG 0 to 3: 19.0%, 73.7%, 5.1% and 2.2%.

Discussion

The first thing to consider before beginning the analysis 
is that the level of skin reactions was low and acceptable, 
and that these numbers may be even better. This happens 
because the patients excluded for lack of information 
regarding skin reaction were probably RTOG 0; it is 
common for the physician not to take note when the patient 
does not show any reaction.

The RTOG 1 was predominant in absolute (n=200)  
and relative numbers (72.99%), and we can see similar 
number for all sub-groups analyzed. Mild erythema and 
dry desquamation are common and easy to handle reactions 
that usually do not greatly affect the quality of life of the 
patients. Therefore, this would not be a problem, even 
when it comes to elderly patients. 

The volume of treatment has an important effect on 
the development of acute skin reactions, and this can be 
clearly seen by the results. The number of events grade 2, 3 
and 4 increases considerably when we add more volume to 
the treatment, especially if the drainage is included. In the 
treatments where this region is included the percentage of 

the aforementioned toxicities may be up to six times higher 
than the treatments without the drainage.

Lastly, the table for the fractionation shows a clear 
benefit in favor of hypofractionation. Despite having more 
patients with RTOG 0, the percentage for RTOG 2 in the 
hypofractionation schedule was almost 3 times lower than 
the standard fractionation (13.1%×5.1%). For the RTOG 
1 there was no significant difference between the schedules 
(70.8%×73.7%).

Conclusions

In conclusion, it can clearly be seen that elderly patients 
can tolerate the acute side effects of the radiotherapy 
treatment for breast cancer and they should receive the 
same treatment as young patients. The grades of reaction 
were mild and expected for this kind of treatment, 
without major consequences for the quality of life of 
the patients. Furthermore, larger volumes of treatment 
increased the level of acute skin toxicity, hence these 
patients should be more carefully evaluated during the 
treatment.

In addition, the vast majority of studies focus only on 
late skin side effects. However, the acute side effects can be 
even more harmful for the quality of life of the patients and 
should be paid more attention in future trials.
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Table 2 Volume of treatment and RTOG grade 

Volume RTOG 0, n (%) RTOG 1, n (%) RTOG 2, n (%) RTOG 3, n (%) RTOG 4, n (%) RTOG 5, n (%) Total

B 25 (14.2) 133 (75.6) 15 (8.5) 3 (1.7) 0 (0) 0 (0) 176

B + D 4 (7.3) 42 (76.4) 6 (10.9) 2 (3.6) 1 (1.8) 0 (0) 55

B + BO 8 (29.6) 16 (59.3) 1 (3.7) 2 (7.4) 0 (0) 0 (0) 27

B + D + BO 2 (12.5) 9 (56.3) 3 (18.8) 1 (6.3) 1 (6.3) 0 (0) 16

RTOG, Radiation Therapy Oncology Group; B, Breast/Chest Wall; D, Drainage; BO, Boost. 

Table 3 Fractionation schedules

Fractionation RTOG 0, n (%) RTOG 1, n (%) RTOG 2, n (%) RTOG 3, n (%) RTOG 4, n (%) RTOG 5, n (%) Total

Standard 13 (9.5) 99 (72.3) 18 (13.1) 5 (3.6) 2 (1.5) 0 (0) 137

Hypofractionation 26 (19.0) 101 (73.7) 7 (5.1) 3 (2.2) 0 (0) 0 (0) 137

RTOG, Radiation Therapy Oncology Group.



S11Translational Cancer Research, Vol 9, Suppl 1 January 2020

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2020;9(Suppl 1):S8-S11 | http://dx.doi.org/10.21037/tcr.2019.07.01

Footnote

Provenance and Peer Review: This article was commissioned 
by the Guest Editors (Vincent Vinh-Hung and Nam P 
Nguyen) for the series “Radiotherapy for Breast Cancer in 
Advanced Age” published in Translational Cancer Research. 
The article has undergone external peer review. 

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr.2019.07.01). The series “Radiotherapy for 
Breast Cancer in Advanced Age” was commissioned by the 
editorial office without any funding or sponsorship. The 
authors have no other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013). This research was approved by the ethics 
committee of our institution. Informed consent was waived.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Whelan TJ, Pignol JP, Levine MN, et al. Long-term 
results of hypofractionated radiation therapy for breast 
cancer. N Engl J Med 2010;362:513-20.

2.	 START Trialists' Group, Bentzen SM, Agrawal RK, et al. 
The UK Standardisation of Breast Radiotherapy (START) 
Trial A of radiotherapy hypofractionation for treatment 
of early breast cancer: a randomised trial. Lancet Oncol 
2008;9:331-41.

3.	 START Trialists' Group, Bentzen SM, Agrawal RK, 
et al. The UK Standardisation of Breast Radiotherapy 
(START) Trial B of radiotherapy hypofractionation for 
treatment of early breast cancer: a randomised trial. Lancet 

2008;371:1098-107.
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 individual patient data for 8135 women in 22 
randomised trials. Lancet 2014;383:2127-35.

5.	 Wai ES, Lesperance ML, Alexander CS, et al. Effect of 
radiotherapy boost and hypofractionation on outcomes in 
ductal carcinoma in situ. Cancer 2011;117:54-62.

6.	 Clarke M, Collins R, Darby S, et al. Effects of 
radiotherapy and of differences in the extent of surgery 
for early breast cancer on local recurrence and 15-year 
survival: an overview of the randomised trials. Lancet 
2005;366:2087-106.

7.	 Veronesi U, Cascinelli N, Mariani L, et al. Twenty-
year follow-up of a randomized study comparing breast-
conserving surgery with radical mastectomy for early 
breast cancer. N Engl J Med 2002;347:1227-32.

8.	 Bartelink H, Horiot JC, Poortmans P, et al. Recurrence 
rates after treatment of breast cancer with standard 
radiotherapy with or without additional radiation. N Engl 
J Med 2001;345:1378-87.

9.	 Overgaard M, Nielsen HM, Overgaard J. Is the benefit of 
postmastectomy irradiation limited to patients with four 
or more positive nodes, as recommended in international 
consensus reports? A subgroup analysis of the DBCG 82 
b&c randomized trials. Radiother Oncol 2007;82:247-53.

10.	 Dewan A, Chufal KS, Dewan AK, et al. Simultaneous 
integrated boost by Intensity Modulated Radiotherapy 
(SIB-IMRT) in patients undergoing breast conserving 
surgery - A clinical and dosimetric perspective. J Egypt 
Natl Canc Inst 2018;30:165-71.

11.	 Kole AJ, Kole L, Moran MS. Acute radiation dermatitis 
in breast cancer patients: challenges and solutions. Breast 
Cancer (Dove Med Press) 2017;9:313-23.

12.	 Cox JD, Stetz J, Pajak TF. Toxicity criteria of the Radiation 
Therapy Oncology Group (RTOG) and the European 
Organization for Research and Treatment of Cancer 
(EORTC). Int J Radiat Oncol Biol Phys 1995;31:1341-6.

Cite this article as: Vieira DS, Reisner ML, Panichella 
JD, Barbosa IP. Evaluation of acute skin toxicity during 
radiotherapy for breast cancer in elderly patients. Transl Cancer 
Res 2020;9(Suppl 1):S8-S11. doi: 10.21037/tcr.2019.07.01

http://dx.doi.org/10.21037/tcr.2019.07.01
http://dx.doi.org/10.21037/tcr.2019.07.01
https://creativecommons.org/licenses/by-nc-nd/4.0/

