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Breast cancer after chest irradiation
for lymphoma: case report
Danilo Rafael da Silva Fontinele1* , Sabas Carlos Vieira2

ABSTRACT
Breast cancer is one of the most common diseases among women worldwide. One of the risk factors for the development of
this neoplasia is previous radiotherapy on the chest wall. Breast cancer, in turn, is the main long-term concern among women
treated for lymphoma with radiation on the chest wall. Thus, we present a case of breast cancer that appeared 18 years after chest
radiation for the treatment of lymphoma.
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INTRODUCTION
Breast cancer is one of the most common diseases and an important public health challenge among women worldwide. Some of
the risk factors for the development of this neoplasm are, family history, reproductive factors, lifestyle, and previous radiation
therapy on the chest wall, especially in young patients1,2.
On the other hand, radiotherapy is important in the treatment of lymphomas. Although the risk of recurrent lymphoma
decreases in long-term survivors, the incidence of radiationinduced cancers increases with time. Breast cancer, in turn, is
the main long-term concern among women who have been previously treated for lymphoma with radiation on the chest wall3.
Thus, we report a case of breast cancer that arose after chest
radiation for the treatment of lymphoma.

underwent prophylactic oophorectomy. The BRCA mutation test
was negative for the patient. She underwent a bilateral mastectomy with preservation of the skin and the nipple-areolar complex
(Figure 2). A histological examination of the surgical specimens
showed no tumor on the right breast, and on the left breast, the
following were identified: a non-special invasive carcinoma of
0.7 cm in the largest diameter, G2, negative sentinel lymph node,
Luminal A (90% estrogen receptors, progesterone receptors 90%,
ki-67 10%, human epidermal growth factor type 2 receptor 2+,

CASE REPORT
A 43-year-old patient was diagnosed with non-special invasive carcinoma in the left breast during a routine examination by means
of imaging tests (mammography, ultrasound and breast resonance). On the resonance, the tumor measured 0.7 cm. She had a
history of chest irradiation for lymphoma 18 years prior (Figure 1),
with no evidence of disease activity when the breast cancer was
diagnosed. We did not have access to the histological type of the
lymphoma. In her family history, she has two sisters that had
BRCA1 mutations; one developed breast cancer, and the other

Arrow: catheter scar for lymphoma treatment 18 years earlier; circle: fibroadenoma in the right breast.

Figure 1. Scar from the catheter implantation site for chemotherapy to treat lymphoma.
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hybridization in situ negative fluorescent). The oncotype demonstrated a Recurrence Score of 9. Four months after breast surgery,
she presented clinical worsening of deep endometriosis. A hysterectomy with a bilateral adnexectomy was performed using
videolaparoscopy. In the 54-month follow-up (Figure 3), she did
not have a recurrence of the disease and was using exemestane
and zoledronic acid, and had a good quality of life. The study was
approved by the Research Ethics Committee of the Universidade
Federal do Piauí, number 2,948,415. Additionally, the patient
signed an informed consent form.

DISCUSSION
Radiation used to treat lymphoma has the ability to cause molecular damage to human body tissues, including cell death and functional changes. The effects can be tissue reactions or stochastic
effects, the highest ones indicate a higher dose of radiation to be
used, and they are cumulative. Therefore, the consequences are
late and may lead to the development of malignant neoplasms,
especially in patients exposed to radiation before the age of ten4.

Figure 2. Result of a bilateral mastectomy with skin preservation
and nipple-areolar complex, with inclusion of bilateral submuscular prosthesis and an investigation of the left sentinel lymph node.

Figure 3. 54 months after surgery.
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The risk of developing new cancer after radiotherapy depends
on the dose and location of the treatment, and there may be an
additional risk of breast, thyroid, leukemia and lung cancer4-6.
The highest risk is found in the subgroup of patients who received
treatment as young children, with a wide description of cases
between 10 and 14 years old. In patients older than 35 years old
who underwent treatment, there was no difference in changes in
relative risks5. In the present case, the tumor appeared 18 years
after the lymphoma treatment.
Some authors recommend an evaluation of the dose-volume
used in radiotherapy as a determining factor for the risk of developing a second primary cancer. However, a meta-analysis published
in 20187 failed to measure and/or associate dose-volume with variations in additional risk due to incompatibility and heterogeneity in the description of the data collected in the various studies.
In a study of the follow-up of patients after treatment for
Hodgkin’s lymphoma8, in a single center, the risk of developing
the second cancer was 80.8%. Breast cancer was the second most
frequent, second only to lung cancer. In other studies, breast cancer was the most prevalent after chest wall radiotherapy for the
treatment of lymphoma9.
A study published in 2005 crossed data from patients undergoing treatment for lymphoma who used radiotherapy with the use
of alkylating agents10. The use of alkylating agents decreased the
chance of developing a second neoplasm, whereas higher doses
of radiotherapy (> 40Gy) without the use of alkylating agents
represented a greater risk of developing the disease. In the case
presented here, we did not have access to the chemotherapy regimen that the patient underwent for the treatment of lymphoma.
Compared to sporadic breast cancer, breast cancer after radiotherapy was more likely to be bilateral (6%–34%), to have negative hormone receptors (27%–49%), and to be high-grade (35%).
Disease-free survival has been shown to be similar to groups of
patients with primary breast cancer of the same immunohistochemical profile, although comorbidities are greater in the groups
of patients who received previous radiation therapy, probably due
to the effects of the initial treatment11. Due to the risk of bilateral
breast cancer, the recommended treatment is a bilateral mastectomy, as performed in the case analyzed in this study.
Identifying groups at risk of developing second primary cancer is crucial for strategies to be adopted, to facilitate screening
and to minimize consequences. Therefore, women who received
radiation in the thoracic region due to a malignant disease in
childhood are recommended to keep screening for breast cancer
with an annual mammography, starting at the age of 25, or eight
years after the initial radiotherapy, whichever comes first12,13.
A systematic review published in 2010 found that, although
the outcome of patients diagnosed with breast cancer after
childhood radiotherapy is similar to that of patients diagnosed
with breast cancer without prior radiation therapy, studies
suggest specific screening strategies, as the risk determined
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by radiotherapy appears to remain stable over the years and
does not reach a plateau, which keeps patients in an increasingly high risk group14.
In a systematic review, published in 2018, it is suggested that
mammography and MRI screenings be performed starting at the
age of 25 or after eight years of initial radiotherapy (whichever
comes first) in women who received> 20 Gy in the chest wall
before turning 30 years old10,11. Other authors already recommend the practice for groups that received > 10 Gy in the chest
wall. Genetic tests can be considered in specific cases and are
able to help identify the highest risk cases11.

CONCLUSION
Breast cancer is the main malignancy to develop after radiotherapy to treat lymphoma. Due to the cumulative factor of ionizing radiation, the risk increases after several years of treatment,

especially in cases of patients who received high doses of radiation therapy. However, the data are still very heterogeneous
and may be influenced by variables related to other treatment
modalities. Currently, we must stratify the groups at greatest
risk. Nevertheless, a model that combines the increased risk of
radiation therapy with predisposing genetic factors should offer
a guide towards more successful and targeted screening strategies and approaches in the future.
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