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ABSTRACT

Recent advances in surgical techniques, chemotherapy and radiotherapy led
to significant increase in the number of long-term cancer survivors, but on
other hand with increased probability of adverse effects, including the
development of a secondary malignant neoplasm. This is especially important
to consider when there is the need to provide treatment recommendations
for patients undergoing radiotherapy keeping in mind the potential risks of
toxicity associated with possession of specific genetic variants. We reported
the clinical case of a patient in whom rare malignancies associated to genetic
mutation have been treated and managed in the best way thanks to the
support of radiotherapist. In particular a male patient with positive family
history of BRCA2 mutation, developed breast cancer after radiotherapy for a
rare tonsillar non-Hodgkin Lymphoma. We highlight that the knowledge of all
aspects of the diseases, of all treatments secondary effects, in particular of
ionizing radiation in patients with potential genetic risk of toxicity, allowed an
optimal management of the case.

INTRODUCTION

Radiotherapy (RT) is an integral part of cancer
management, with more than 50% of all patients
undergoing radiation treatment (1. However, the
management of patients’ candidate to RT is often
complicated because RT represents only one of the
therapeutic options available, so patients are not
strictly managed by the radiotherapist, but by
clinicians, who are not expert about the effects of
ionizing radiations and their management. In fact,
although the progress in the fight against cancer,
many patients treated with RT suffer from adverse
effects, including the risk of a secondary malignant
neoplasm (2,

Ionizing radiation works by causing damage to the
DNA of the target cell, but healthy tissues affected by
the radiation can also suffer the same damage.
Healthy tissues are capable of repairing radiation
damage, but this possibility depends on many factors,
including the presence of genetic mutations 3.

In organizing a RT plan, it is important to know all
the disease characteristics in order to prepare an

optimal treatment planning, but also patient clinical
conditions are essential to evaluate the possibility to
perform RT, defining its modalities.

We therefore report a clinical case of a patient
treated for rare tonsillar lymphoma, for whom the
medical history allowed to identify the predisposing
factors for the onset of a secondary Male Breast
Cancer (MBC). In particular the knowledge of positive
family history of BRCAZ mutation and previous
chemotherapy (CHT) and irradiation fields of
previous radiotherapy allowed to establish a targeted
follow-up in order to promptly treat MBC.

Case presentation

A 59-year-old male patient was referred to the
radiotherapy department for the treatment of a B-cell
High-grade Tonsillar Lymphoma with a positive left
submandibular ipsilateral lymph node of 2.5 cm
diameter. The patient gave his informed consent for
the scientific use of medical data. He already
completed 4 cycles of rituximab + cyclophosphamide,
doxorubicin, vincristine, and prednisolone (R-CHOP)
CHT.
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The RT treatment was performed on oropharynx
and neck lymph node levels with Linear Accelerator
(Unique™, Varian Medical System, Palo Alto, CA, US)
for a total dose of 30 Gy in 15 daily fractions (5
fractions per week). Analyzing the dose distribution
from the MIM Maestro ® software (MIM Software
Inc., Cleveland, OH, US) in the first head and neck RT
plan, the breasts, received a mean dose of 61.8 cGy
(max 513.9 cGy, min 9.6 cGy). In terms of relative
biological efficacy dose, the breast had received 74.2
mSv from the first head and neck treatment alone
(figure 1).

Figure 1. Head and neck treatment plan. (A) Dose
distribution from the coronal image. (B) Dose distribution
from the sagittal image with breast contours, included in the
distribution dose field, indicated by a red arrow.

During the preliminary visit, the patient reported
a family history of oncological disease, in particular,
the diagnosis of breast cancer to his sister at the age
of 43 with the BRCA2 mutation.

In the following 5 years, the patient performed a
six-monthly follow-up according to the current
guidelines without signs of recurrence (4).

After that, considering the oncological familiarity,
the previous R-CHOP CHT, and breast involvement in
the irradiation field, the patient was advised to
perform periodic six-monthly breast ultrasound and
prostate-specific antigen (PSA) dosage.

After 6 years after the end of RT, the breast
ultrasound showed a solid lesion with irregular
margins in the right breast. The patient was direct to
perform first a lymphoscintigraphy for the detection
of sentinel lymph node, then he underwent total
mastectomy with axillary lymphadenectomy (figure
2).

the right breast. The axial image (A) and the volumetric
reconstruction (B) show the presence of the sentinel lymph
node in the right axilla, indicated by a red arrow.

The pathology exam showed ductal infiltrating
carcinoma, grade 3, with deep vascular infiltration
and skin infiltration. The presence of metastasis in
the sentinel lymph node led to axillary
lymphadenectomy: four axillary nodes were positive
for metastasis. Estrogen Receptor 90%, Progesteron
Receptor 90%, Ki67 16%, Her2 neg = pT4b pN2a. At
genetic screening, the patient was also found to be a
carrier of BRCA2 mutation.

After surgery, the patient underwent adjuvant
CHT according to the schedule of Epirubicin and
Cyclophosphamide for 4 cycles and concomitant
starting of anti-estrogen therapy for 5 years.

After that, RT treatment was performed on the
chest wall and supraclavicular nodes area with Linear
Accelerator for a dose respectively of 50 Gy and 40 Gy
in 25 daily fractions (5 fractions per week) (figure 3).

Figure 3. Right chest wall and ipsilateral supraclavicular nodes
area treatment plan. (A) Dose distribution from the axial im-
age. (B) Dose distribution from the coronal image with the
right supraclavicular nodes area, indicated by a red arrow,
which received a lower dose considering the previous
treatment dose overlap.

One year after the end of chest wall RT, the patient
performed 18-fluorodeoxyglucose positron emission
tomography/computed tomography (18F-FDG PET/
CT) (Discovery 710, GE Healthcare, Milwaukee, WI,
US) scan to follow both breast cancer and lymphoma
and it showed the absence of relapses (figure 4).

Figure 4. 18F-FDG PET/CT.
£ 0 The maximum intensity
i projection (MIP) of the PET
shows the physiological
distribution of 18F-FDG.

DISCUSSION

Tonsillar tumors are relatively common primary
carcinomas of the head and neck district and are
mostly represented by squamous cell carcinomas
followed by non-Hodgkin Lymphoma (NHL) .
Primary extranodal NHL of the head and neck
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account for 10-20% of all non-Hodgkin's lymphomas.
Treatment policies for primary extranodal
lymphomas included RT with or without CHT for
limited-stage disease and aggressive CHT with or
without RT for advanced-stage disease.

In recent years, an increasing number of studies
reported a trend in developing a secondary tumor in
patients who underwent combined CHT and RT,
representing a matter of debate. This condition
belongs to the evidence that the combination of RT
and CHT is more inductive to secondary solid tumors
than RT alone. This is explained by the potentiating
effect of CHT drugs such as anthracyclines (e.g.
doxorubicin). Conversely, alkylating agents, seem to
have a protective effect, especially if the number of
treatments is increased (©).

Several studies reported an increased overall risk
of secondary cancer after treatments for NHL (- 9).
Sacchi and colleagues reported the onset of
secondary cancer in almost 7% of patients with
indolent NHL with a median estimate of 52 months.
Interestingly, in their study, the risk was increased
significantly in the male population and patients
between 45-64 years old, and the cumulative
incidence of secondary cancers continued to increase
throughout follow-up ).

In the clinical case we presented, the age of the
onset, as well as the latent time of secondary cancer,
are in line with the literature.

The growing interest and knowledge about the
detection of secondary neoplasms require a
personalized screening program for higher-risk
patients to prevent or promptly diagnose secondary
tumors.

Nowadays, according to the European Society for
Medical Oncology (ESMO) guidelines, the follow-up
recommended for patients with NHL consists of a
careful history and physical examination every 3-6
months for the first three years, then once a year with
attention to the development of secondary tumors or
other long-term side-effects of CHT. In addition, is
common practice a computed tomography scan
examination at 6, 12, and 24 months after the end of
treatment (4.

One other important aspect concerns the
importance of good clinical practice and the value of
the doctor-patient relationship that allows patient
medical history “depth-learning”.

RT is an essential component of cancer therapy in
almost all oncologic diseases. This highlights the
importance of using the best data available to provide
treatment recommendations for patients who require
RT but have an increased risks of toxicity considering
the possession of specific genetic variants. For this
reason, our clinical case patient was advised to
perform periodic six-monthly breast ultrasounds for
an accurate follow-up.

MBC is a rare tumor, accounting for ~0.6% of all
breast cancers and <1% of all cancers in men (19). Its
pathogenesis is not clear and known risk factors

include genetic defects (BRCA2), estrogen-androgen
imbalance, radioactive injury, and testicular disease
(cryptorchidism, orchitis, or orchiectomy) (11,

Moreover, a family history of breast cancer
increases the risk of MBC, with a relative risk of 2.5;
20% of affected men have a first-degree relative with
breast cancer, especially in the early onset (12 13),
Notably, in the setting of the early onset, Rosenblatt
and colleagues showed that the odds ratio of
developing breast cancer was greater in men with
first-degree relatives who developed mammary
neoplasm before the age of 45, than in men with
older first-degree affected relatives (14,

In clinical practice, genetic counseling is therefore
recommended in all MBC patients, especially when
the mutation in relatives is not already known.

Inherited germ line mutations are a likely etiology
for 4% to 40% of MBC compared to 30% to 86% of
female breast cancer (13). Estimates of the lifetime risk
of developing MBC range from 1% to 5% for BRCA1
mutation carriers and 5% to 10 % for BRCA2
mutation carriers, compared to 0.1% in the general
population (15),

BRCA1 plays a key role in DNA double-strand
breaks (DSBs) repair pathways in the late S and G2
phases of the cell cycle, allowing the cell to repair
DNA damage before proceeding to the next phase of
the cell cycle while the functions of BRCA2 are largely
limited to DSBs repair by promoting the mechanism
of homologous recombination (3.16),

It has been hypothesized that patients with breast
cancer and BRCA1/2 mutation may be more
vulnerable to side effects of radiotherapy (especially
at lower doses) than those without mutation,
considering the lack of homologous recombination
leading to inadequate repair of double-stranded DNA
breaks (16).

The individual risk of the described patient in our
case is increased by the combination of BRCA-2
mutation and the diffuse RT dose to the breast from
the previous treatment, which could have played a
role in oncologic promotion, in a baseline condition of
weak DNA repair capability represented by the
BRCAZ mutation.

The time latency of 5 years between first RT and
secondary malignancy is well within the expected
range of latency described in Hodgkin’s disease after
initial RT (17),

MBC has many similarities with female one, but
the rarity of the disease precludes large clinical trials,
to define standard treatments.

All pathological subtypes of breast cancer in
women can be developed in men, with invasive ductal
carcinoma accounting for most cases (93.7%),
followed by papillary carcinoma (2.6%), medullary
carcinoma, tubular carcinoma, mucinous carcinoma,
metaplastic carcinoma, inflammatory breast cancer,
and Paget disease (10),

MBC is burdened by a poor prognosis. Giordano et
al, reported that MBC had a later age of onset
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compared to female disease, and it is often diagnosed
at an advanced stage often presenting ductal
histology, and ER/PR-positive status (10.18),

Research directed at MBC has been limited
compared to female breast cancer, so management of
MBC has mainly relied on adopting clinical practices
developed to treat female breast cancer patients:
surgery, RT, CHT, and endocrine therapy (19-21),

Men are more likely than women to undergo
mastectomy and to receive adjuvant radiotherapy, as
our patient.

About the axilla dissection, according to the
European Association of Nuclear Medicine (EANM)
and Society of Nuclear Medicine and Molecular
Imaging  (SNMMI)  practice  guidelines  for
lymphoscintigraphy, sentinel lymph node localization
and biopsy are now the standard of care for staging
the axillary lymph nodes in breast cancer patients
with clinically negative axillary lymph node
involvement (22). Sentinel lymph node is preferred
because of a strong reduction in treatment-related
morbidity compared to axillary dissection (23).

The choice of CHT in men is made on the same
risk factors valid for women (including tumor size,
nodal involvement, hormone receptor status, HER2
status, and the underlying biology of cancer) (24,

Although new therapeutic approaches, disease
recurrence remains one of the main adverse
predictors of prognosis in MBC (25.26),

The role of whole-body imaging, especially
18F-FDG PET/CT, in the management of MBC, has
been poorly reported due to the rarity of MBC.
Among the current literature, some studies have
shown that 18F-FDG PET/CT is a powerful tool in the
restaging setting and treatment response assessment
in MBC patients, especially in the recurrence
scenario, and could be essential to delineate the
correct therapeutic approach and to predict the
prognosis (27-29),

In the specific setting of disease recurrence, Vadi
and colleagues showed that 18F-FDG PET/CT was
able to detect recurrence (both local and distant) in
82.6% of patients and a significant number of
patients had distant metastases (65.2%) underlining
its good diagnostic utility in MBC (39).

Secondary malignancies are important causes of
morbidity and mortality in patients with oncologic
disease treated with RT. Some histotype and genetic
mutation may predispose patients to even greater
risk of secondary malignancies with an even worse
prognosis.

We reported the clinical case of a patient in whom
rare malignancies associated to genetic mutation
have been treated and managed in the best way
thanks to the support of radiotherapist.

We conclude that the knowledge of all aspects of
the diseases and all treatments secondary effects
allowed optimal management of the patient.

ACKNOWLEDGMENT
None.

Conflicts of Interest: All authors declare no conflict of
interest.

Ethical consideration: All procedures were in
accordance with the ethical standard of the
institutional and/or national research committee.
Informed consent was obtained from patient.
Funding: This research received no external funding.
Authors’ contribution: FT conceptualization; ARP
methodology; EM resources; MM clinical and
radiological support; AS data curation and
supervision; CA writing-original draft preparation, AS
review and editing, MP project administration. All
authors have read and agreed to the published
version of the manuscript.

REFERENCES

1. Ron E (1998) lonizing radiation and cancer risk: evidence from
epidemiology. Radiat Res, 150(5): S30-41.

2. Travis LB, Ng AK, Allan JM, Pui CH, Kennedy AR, Xu XG, Purdy JA,
Applegate K, Yahalom J, Constine LS, et al. (2012) Second malig-
nant neoplasms and cardiovascular disease following radiothera-
py. J Natl Cancer Inst, 104(5): 357-70.

3. Moynahan ME, Pierce AJ, Jasin M (2001) BRCA2 is required for
homology-directed repair of chromosomal breaks. Mol Cell, 7(2):
263-72.

4. Tilly H, Gomes da Silva M, Vitolo U, Jack A, Meignan M, Lopez-
Guillermo A, Walewski J, André M, et al. (2015) ESMO Guidelines
Committee. Diffuse large B-cell lymphoma (DLBCL): ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Ann
Oncol, 26(5): v116-25.

5. Genden EM, Ferlito A, Scully C, Shaha AR, Higgins K, Rinaldo A
(2003) Current management of tonsillar cancer. Oral Oncol, 39(4):
337-42.

6. Travis LB, Hill DA, Dores GM, Gospodarowicz M, van Leeuwen FE,
Holowaty E, Glimelius B, Andersson M, Wiklund T, et al. (2003)
Breast cancer following radiotherapy and chemotherapy among
young women with Hodgkin disease. JAMA, 290(4): 465-75.

7. Brennan P, Scélo G, Hemminki K, Mellemkjaer L, Tracey E, Ander-
sen A, Brewster DH, Pukkala E, McBride ML, et al. (2005) Second
primary cancers among 109 000 cases of non-Hodgkin's lympho-
ma. Br J Cancer, 93(1): 159-66.

8. Tward JD, Wendland MM, Shrieve DC, Szabo A, Gaffney DK (2006)
The risk of secondary malignancies over 30 years after the treat-
ment of non-Hodgkin lymphoma. Cancer, 107(1): 108-15.

9. Sacchi S, Marcheselli L, Bari A, Marcheselli R, Pozzi S, Luminari S,
Lombardo M, Buda G, Lazzaro A, Gobbi PG, et al. (2008) Secondary
malignancies after treatment for indolent non-Hodgkin's lympho-
ma: a 16-year follow-up study. Haematologica. 93(3): 398-404.

10. Giordano SH, Cohen DS, Buzdar AU, Perkins G, Hortobagyi GN
(2004) Breast carcinoma in men: a population-based study. Can-
cer, 101(1): 51-7.

11. Ruddy KJ and Winer EP (2013) Male breast cancer: risk factors,
biology, diagnosis, treatment, and survivorship. Ann Oncol. 24(6):
1434-43.

12. Rudlowski C (2008) Male Breast Cancer. Breast Care (Basel), 3(3):
183-189.

13. Weiss JR, Moysich KB, Swede H (2005) Epidemiology of male
breast cancer. Cancer Epidemiol Biomarkers Prev, 14(1): 20-6.

14. Rosenblatt KA, Thomas DB, McTiernan A, Austin MA, Stalsberg H,
Stemhagen A, Thompson WD, Curnen MG, et al. (1991) Breast
cancer in men: aspects of familial aggregation. J Nat/ Cancer Inst,
83(12): 849-54.

15. Silvestri V, Barrowdale D, Mulligan AM, Neuhausen SL, Fox S,
Karlan BY et al. (2016) Male breast cancer in BRCA1 and BRCA2
mutation carriers: pathology data from the Consortium of Investi-
gators of Modifiers of BRCA1/2. Breast Cancer Res, 18(1): 15.


http://dx.doi.org/10.52547/ijrr.21.1.23
https://mail.ijrr.com/article-1-4605-en.html

[ Downloaded from mail.ijrr.com on 2026-04-26 |

[ DOI: 10.52547/ijrr.21.1.23]

16.

17.

18.

19.

20.

21.

22.

23.

Tramacere et al. / Management of radiotherapy secondary cancer 167

Venkitaraman AR (2002) Cancer susceptibility and the functions
of BRCA1 and BRCAZ2. Cell, 108(2): 171-82.

Ferrari C, Niccoli Asabella A, Merenda N, Altini C, Fanelli M,
Muggeo P, De Leonardis F, Perillo T, Santoro N, Rubini G (2017)
Pediatric Hodgkin Lymphoma. Medicine (Baltimore), 96(5): e5973.
Greif JM, Pezzi CM, Klimberg VS, Bailey L, Zuraek M (2012) Gender
differences in breast cancer: analysis of 13,000 breast cancers in
men from the National Cancer Data Base. Ann Surg Oncol, 19(10):
3199-204.

Cutuli B (2007) Strategies in treating male breast cancer. Expert
Opin Pharmacother, 8(2): 193-202.

Korde LA, Zujewski JA, Kamin L, Giordano S, Domchek S, Anderson
WF, Bartlett JM, Gelmon K, Nahleh Z, et al. (2010) Multidiscipli-
nary meeting on male breast cancer: summary and research rec-
ommendations. J Clin Oncol, 28(12): 2114-22.

Darkeh MHSE and Azavedo E (2014) Male breast cancer clinical
features, risk factors, and current diagnostic and therapeutic
approaches. Int J Clin Med, 5: 1068-86.

Lavelli V, Ferrari C, Santo G, Altini C, Ballini A, Sardaro A, Fanelli
M, Pisani AR, Nappi AG, Giudice G, Rubini G (2020) The Lym-
phoscintigraphic Study of Unpredictable Head and Neck Cutane-
ous Melanoma Lymphatic Drainage. Biomedicines, 8(4): 70.
Giuliano AE, Ballman KV, McCall L, Beitsch PD, Brennan MB, Kele-
men PR, Ollila DW, Hansen NM, et al. (2017) Effect of axillary
dissection vs no axillary dissection on 10-Year overall survival
among women with invasive breast cancer and sentinel node
metastasis: The ACOSOG Z0011 (Alliance) Randomized Clinical
Trial. JAMA, 318(10): 918-926.

24.

25.

26.

27.

28.

29.

30.

Gucalp A, Traina TA, Eisner JR, Parker JS, Selitsky SR, Park BH, Elias
AD, Baskin-Bey ES, Cardoso F (2019) Male breast cancer: a disease
distinct from female breast cancer. Breast Cancer Res Treat, 173
(1): 37-48.

Yu E, Stitt L, Vujovic O, Joseph K, Assouline A, Au J, Younus J, Pere-
ra F, Tai P (2013) Prognostic factors for male breast cancer: simi-
larity to female counterparts. Anticancer Res, 33(5): 2227-31.
Henriques Abreu M, Henriques Abreu P, Afonso N, Pereira D,
Henrique R, Lopes C (2016) Patterns of recurrence and treatment
in male breast cancer: A clue to prognosis? Int J Cancer, 139(8):
1715-20.

Groheux D, Hindié E, Marty M, Espié M, Rubello D, Vercellino L,
Bousquet G, Ohnona J, et al. (2014) ®F-FDG-PET/CT in staging,
restaging, and treatment response assessment of male breast
cancer. Eur J Radiol, 83(10): 1925-33.

Evangelista L, Bertagna F, Bertoli M, Stela T, Saladini G, Giubbini R
(2016) Diagnostic and Prognostic Value of 18F-FDG PET/CT in
Male Breast Cancer: Results from a Bicentric Population. Curr
Radiopharm, 9(2): 169-77.

Niccoli Asabella A, Simone M, Ballini A, Altini C, Ferrari C, Lavelli V,
De Luca R, Inchingolo F, Rubini G (2018) Predictive value of 18F-
FDG PET/CT on survival in locally advanced rectal cancer after
neoadjuvant chemoradiation. Eur Rev Med Pharmacol Sci, 22(23):
8227-8236.

Vadi SK, Mittal BR, Sood A, Singh G, Bal A, Parihar AS, Bhattachar-
ya A, Basher RK, Kapoor R (2019) Diagnostic and prognostic value
of 18F-FDG PET/CT imaging in suspected recurrence of male
breast cancer. Nucl Med Commun, 40(1): 63-72.


http://dx.doi.org/10.52547/ijrr.21.1.23
https://mail.ijrr.com/article-1-4605-en.html

[ 92-¥0-9202 U0 Woo" 11" |few WwoJ} papeojumo( | [ezT Tz 1lY11rS25°0T (10a ]


http://dx.doi.org/10.52547/ijrr.21.1.23
https://mail.ijrr.com/article-1-4605-en.html
http://www.tcpdf.org

