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Abstract
Breast cancer is a common manifestation of an underlying genetic 
susceptibility to cancer, and 5% to 10% of all breast cancers are 
associated with a germline mutation in a known risk allele. De-
tection of mutations has implications for targeted screening and 
prevention strategies for probands, and for genetic counseling 
and testing of their family members. This report presents a case 
involving a 35-year-old woman with no family history of breast or 
ovarian cancer who presented with a palpable right breast lump. 
Imaging revealed multiple bilateral breast masses and right axil-
lary adenopathy, and core needle biopsies showed invasive ductal 
carcinoma in both the right and left breast. This report discusses 
the appropriate genetics evaluation for a patient with bilateral 
breast cancer at a young age, including testing for mutations in 
BRCA1 and BRCA2, followed, if negative, by consideration of test-
ing for mutations in TP53 (Li-Fraumeni syndrome). Given the spe-
cialized counseling and testing needs of patients with Li-Fraumeni 
syndrome, and the implications for targeted screening strategies if 
a mutation is found, referral to a cancer genetics expert is strongly 
recommended. (JNCCN 2013;11:512–517)
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Surgical staging was pT3 pN1: stage IIIA for the 
right breast and pT1a pN1mi: stage IIA for the left 
breast. Further staging with PET/CT, bone scan, and 
comprehensive laboratory studies showed no evi-
dence of metastatic disease. 

Her breast cancer risk factors were as follows: 
menarche occurred at 13 years of age and she was 
premenopausal. She had one pregnancy, at 31 years 
of age, resulting in a healthy child whom she breast-
fed for 14 months. She took oral contraceptive pills 
for 3 months. She drank 6 ounces of alcohol per week 
and smoked 3 to 4 cigarettes per day. The only family 
history of malignancy was a maternal grandmother 
who died of lung cancer at an advanced age. She had 
4 siblings who were alive and well. 

Because of her bilateral breast cancer at a young 
age, she met NCCN criteria for BRCA1/2 mutation 
testing.1 She underwent appropriate genetic counsel-
ing and then BRCA1/2 mutation testing by full se-
quencing, which was negative. BRCAnalysis Com-
prehensive Rearrangement Testing (BART) was also 
negative. Given her early-onset bilateral breast cancer, 
she met Chompret criteria for TP53 mutation test-
ing, elaborated by the French Li-Fraumeni syndrome 
(LFS) working group in 2001.1,2 After relevant genetic 
counseling, full sequencing of TP53 was performed, 
and revealed a deleterious mutation at R248W (742 
C>T), thus making the diagnosis of LFS. 

For adjuvant chemotherapy, she received dose-
dense AC (doxorubicin and cyclophosphamide) for 
4 cycles given every 2 weeks with growth factor sup-
port, followed by dose-dense paclitaxel on the same 
schedule; trastuzumab was initiated with paclitaxel, 
for a planned 1-year course. She underwent bilateral 
chest wall irradiation and right-sided regional lymph 
node irradiation (this radiation was performed prior 
to her TP53 mutation testing). She completed a year 
of trastuzumab and initiated tamoxifen therapy for 
a planned 5-year course. She tolerated all of this 
therapy well. 

Given her diagnosis of LFS, she is participat-
ing in a clinical trial to identify novel screening ap-
proaches for these patients. This screening program 
consists of whole-body MRI (including dedicated 
brain MRI), skin examination, urine cytology annu-
ally, and comprehensive laboratory studies, including 
metabolic panel, CBC, and thyroid function studies 
every 4 months.1,3 Her parents and siblings, who live 
in Iran, were unable to be tested for this same TP53 

Case Report
A 35-year-old Iranian woman with a history of a be-
nign renal mass excised at 14 years of age presented 
with a palpable lump in her right breast. She took no 
medications and had no family history of breast or 
ovarian cancer. Review of systems was unremarkable. 
On physical examination, she was a well-appearing 
woman. Breasts were symmetric without dimpling 
or retraction. Her right breast had several palpable 
masses in the 2- to 3-cm range. Enlarged right axil-
lary lymph nodes were palpable. Examination of her 
left breast was unremarkable. 

Diagnostic mammogram revealed a suspicious 
cluster of calcifications in the right upper outer and 
upper inner quadrants, and right axillary adenopa-
thy.

Ultrasound of the right breast showed 8 irregular 
solid masses, with the largest measuring 2.5 cm at 
the 12 o’clock position, and enlarged right axillary 
lymph nodes. In the left breast were 3 solid masses, 
measuring 6 mm (11 o’clock), 7 mm (2 o’clock), and 
10 mm (3 o’clock). 

Within the right breast, core biopsy at 12 and 
2 o’clock showed invasive ductal carcinoma (IDC), 
grade 3, with associated high-grade ductal carcino-
ma in situ (DCIS). Immunohistochemistry analysis 
(IHC) showed estrogen receptor (ER) 3+ (95%), 
progesterone receptor (PR) 2 to 3+ (30%), HER2 0, 
and Ki-67 50%. Core biopsy of the right axilla dem-
onstrated metastatic adenocarcinoma. 

Core biopsy of the left breast at 3 o’clock also 
showed IDC, grade 2/3, with associated high-grade 
DCIS. IHC showed ER 2+ (60%), PR-negative 
(0%), HER2 3+, and Ki-67 40%. Biopsy at 2 o’clock 
showed high-grade DCIS. 

The patient underwent bilateral modified rad-
ical mastectomy. Pathologic analysis of the right 
breast revealed 7 cm of multifocal IDC, grade 2, 
and 7 cm of intermediate-grade DCIS, 0.1 cm 
from the deep margin. One of 17 lymph nodes was 
involved, measuring 1.6 cm with extranodal ex-
tension. 

Pathology of the left breast showed 3 foci of 
IDC, measuring 0.1, 0.2, and 0.3 cm, respectively, 
grade 2, and 6 cm of intermediate-grade DCIS, fo-
cally abutting the deep margin. One sentinel lymph 
node (SLN) was removed and was initially thought 
to be uninvolved, but was later found to have a 
1.4-mm micrometastasis.
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mutation. Her 5-year-old daughter underwent genet-
ic testing shortly after the patient did, and was found 
to not have the TP53 mutation. The absence of fam-
ily cancer history is suggestive (although not conclu-
sive, given the inability to test relatives in Iran) of a 
de novo mutation, which the patient was the first in 
her family to have. The patient continues to do well 
18 months later, and remains without evidence of 
recurrent breast cancer or a new primary cancer. 

Discussion
This case highlights several important concepts 
for the diagnosis and management of hereditary 
breast cancer, including indications for genetic 
testing, cancer screening for individuals with LFS, 
and the molecular pathology and treatment of LFS- 
associated breast cancer.

The presence of bilateral primary breast cancers 
in a patient, particularly at a young age, is suspicious 
for an inherited genetic cause. In total, 5% to 10% 
of breast cancers are caused by germline mutations, 
most commonly mutations in the BRCA1/2 genes, 
which confer substantially elevated risks of develop-
ing both breast and ovarian cancer.4,5 Breast cancer 
is also a common feature of LFS and Cowden syn-
drome, which is caused by PTEN mutations.6  

For patients with bilateral breast cancer, at least 
one of which occurred at age younger than 50 years, 
clinical genetic counseling and testing for BRCA1/2 
mutations are recommended according to NCCN 
Clinical Practice Guidelines in Oncology (NCCN 
Guidelines) for Genetic/Familial High-Risk As-
sessment: Breast and Ovarian (Table 1; to view the 
most recent version of these guidelines, visit NCCN.
org).1 If a patient in her 30s or younger with breast 
cancer tests negative for a BRCA1/2 mutation, then 
genetic counseling and testing for TP53 should be 
considered. TP53 germline mutations, resulting in 
LFS, are estimated to account for 5% to 7% of all pa-
tients with very-early-onset breast cancer (occurring 
in the 20s or early 30s).7,8 Women with LFS have a 
greater than 90% lifetime risk of cancer,9 and most 
commonly develop sarcomas (bone and soft tissue), 
premenopausal breast cancer, acute leukemia, brain 
tumors, adrenocortical carcinoma, choroid plexus 
carcinoma, colon and pancreatic cancer, or melano-
ma.7,10,11 Individuals may meet criteria for TP53 test-
ing, even in the absence of a suggestive family his-

tory, because of the possibility of de novo mutations 
(Chompret criteria).1,2 Additional testing criteria 
are based on personal and family history of various 
LFS-associated cancers, often including a young age 
of onset (Table 1). 

Based on recent reports, TP53-associated cancers 
are more likely to exhibit a triple-positive phenotype 
(estrogen- and progesterone-positive and HER2-
amplified),12–14 as was the case for this patient’s left-
sided breast cancer. The presence of a triple-positive 
breast cancer in a young woman adds to the indica-
tion for genetic testing for germline p53 mutations, 
even without a family history for breast or other can-
cers. The fact that this patient had discordant mo-
lecular pathologies for HER2 amplification suggests 
that these were 2 separate primary breast cancers, 
consistent with the underlying diagnosis of LFS. 

The diagnosis of a TP53 mutation has implica-
tions for both the proband and her family. Confirma-
tion of a cancer predisposition gene mutation may 
prompt several normal emotional reactions. Distress, 
grief, anger, and fear are not uncommon feelings in 
adjusting to this new diagnosis, and further peer or 
professional counseling resources should be made 
available as needed. For the family members of a pa-
tient with a confirmed TP53 mutation, presymptom-
atic testing of at-risk relatives allows identification of 
carriers who need close monitoring, given that the 
estimated lifetime risk of developing cancer is 73% 
for men and 93% for women with LFS.9  

An individual with a cancer-predisposition gene 
mutation that follows an autosomal dominant in-
heritance pattern, such as BRCA1/2 or TP53, has a 
50% chance of passing the mutation to each child. 
If neither parent is a carrier, testing of siblings is still 
recommended to exclude the small risk of gonadal 
mosaicism (estimated at 1%). TP53 mutation test-
ing is available to minors because tumor risk may be 
present in childhood and a positive result would alter 
screening recommendations. Although the patient’s 
daughter did not inherit her mother’s TP53 muta-
tion, future children would still have a 50% chance 
of inheriting the mutation. For couples desiring chil-
dren, options for prenatal diagnosis and assisted re-
production, including preimplantation genetic diag-
nosis, should be discussed.15 

The broad tumor spectrum associated with TP53 
mutations poses a challenge in terms of early detec-
tion and prevention. Although data on effectiveness 
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are limited, the following clinical surveillance guide-
lines are provided by NCCN. Annual comprehensive 
physical examinations, including careful neurologic 
and skin examinations, are recommended.1 Breast 
cancer screening includes self-breast examination, 
clinical breast examination every 6 to 12 months, 
annual mammogram, and breast MRI starting at age 
20 to 25 or individualized based on the earliest on-
set of breast cancer in the family. Discussion of risk-
reducing mastectomy versus continued intensive 
surveillance is recommended on a case-by-case basis. 
Because colon cancer has recently been associated 
with LFS, screening colonoscopy is recommended 
by age 25 years, to be repeated every 2 to 5 years. 
Patients with LFS should also be educated regarding 
signs and symptoms of cancer. Targeted surveillance 
should also be incorporated based on individual fam-
ily histories. 

Efforts to improve on current screening guide-
lines are underway. The long-term risk for sec-

ond malignancies from radiation exposure in in-
dividuals with TP53 mutations argues for using 
non–radiation-based screening methods. NCCN 
Guidelines for Genetic/Familial High-Risk Assess-
ment: Breast and Ovarian recommend that clini-
cians discuss the option to participate in clinical 
trials studying novel screening approaches using 
technologies, when possible (to view the most recent 
version of these guidelines, visit NCCN.org). A con-
sortium of experts at several academic institutions 
has developed a screening protocol as part of a clini-
cal trial for patients with LFS that includes annual 
rapid whole-body MRI, annual head MRI, annual 
bilateral breast MRI for women, annual CBC, com-
prehensive metabolic panel, and thyroid function 
studies.3 Melanoma and colon cancer screening are 
also incorporated according to standard guidelines. 

The consortium is collecting outcomes data from 
this screening protocol to inform future research and 
clinical practice. An initial prospective study of 8 fam-

Table 1 NCCN Guidelines for BRCA1/2 and TP53 Mutation Testing Recommendations

BRCA1/2 Mutation TP53 Mutation

Individual from a family with a known deleterious BRCA1/
BRCA2 mutation

Personal history of breast cancer: 
•	Diagnosed	age	≤45	y

•		Diagnosed	any	age	with	≥1	close	relative	with	breast	
cancer	≤50	y	and/or	≥1	close	blood	relative	with	epithelial	
ovarian cancer at any age

•		Two	breast	primaries	when	first	breast	cancer	diagnosis	at	
age	≤50	y

•	Diagnosed	age	≤60	y	with	a	triple-negative	breast	cancer

•	Diagnosed	age	≤50	y	with	a	limited	family	history

•		Diagnosed	at	any	age	with	≥2	close	blood	relatives	with	
breast cancer at any age

•		Diagnosed	at	any	age	with	≥2	close	blood	relatives	with	
pancreatic cancer or aggressive prostate cancer (Gleason 
score	≥7)	at	any	age

•	Close	male	blood	relative	with	breast	cancer

•	High-risk	ethnicity,	such	as	Ashkenazi	

Personal history of epithelial ovarian cancer

Personal history of male breast cancer

Personal history of pancreatic cancer or aggressive prostate 
cancer	(Gleason	score	≥7)	at	any	age	with	≥2	close	blood	
relatives with breast and/or ovarian and/or pancreatic or 
aggressive	prostate	cancer	(Gleason	score	≥7)	at	any	age	

Family history only and reasonable likelihood of mutation 
based on clinical judgment

•	Individual	from	a	family	with	known TP53 mutation26

•	Classic	Li-Fraumeni	syndrome	(LFS)	criteria:

 ➤  Combination of individual diagnosed age <45 y with a  
sarcoma 

   AND 

   A first-degree relative diagnosed age <45 y with cancer  
    AND additional first- or second-degree relative in same 

lineage with cancer diagnosed age <45 y, or sarcoma at 
any age

•	Chompret	et	al2,8 criteria

➤  Individual with a tumor from LFS tumor spectrum (eg 
soft tissue sarcoma, osteosarcoma, brain tumor, breast 
cancer, adrenocorticoid carcinoma, leukemia, lung 
bronchoalveolar	cancer)	before	age	46	y,	AND	at	least	
one first- or second-degree relative with any of the 
aforementioned cancers (other than breast cancer if 
proband	has	breast	cancer)	younger	than	56	y	or	with	
multiple primaries at any age

OR

➤  Individual with multiple tumors (except multiple breast 
tumors), 2 of which belong to LFS tumor spectrum with 
the	initial	cancer	occurring	before	the	age	of	46	y

OR

➤  Individual with adrenocortical carcinoma or choroid 
plexus carcinoma7,8 at any age, regardless of family 
history

•		Breast	cancer	at	age	≤35	y	with	a	negative	BRCA1/2 
mutation test
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ilies of asymptomatic TP53 mutation carriers demon-
strated that early cancer detection and survival rates 
were improved among those who participated in the 
screening protocol (n=18) compared with those who 
did not (n=16).3 In the screened group, 10 neoplasms 
were identified, 5 of which were malignant. All of 
these cancers were resected, and the patients remained 
without evidence of disease through the follow-up 
period. In the unscreened group, 10 of 16 mutation 
carriers developed cancer, and only 2 of these 10 sur-
vived. In addition to efficacy, this study demonstrated 
feasibility of the protocol: all patients in the screening 
group were fully compliant with the protocol and none 
withdrew. These data, although preliminary, provide 
support for genetic testing and comprehensive pres-
ymptomatic surveillance in LFS. As the understand-
ing of genetic testing results increases and other risk 
modifiers emerge, screening strategies may be further 
refined and tailored to individual patients.16–20 Recent 
work has identified a TP53 founder mutation of high 
frequency (approximately 5% of patients with breast 
cancer) in Southern Brazil; although some uncertain-
ty remains about the penetrance of this mutation and 
associated cancer risk, TP53 genetic testing may be of 
particular relevance in patients of Brazilian ethnicity 
who have breast cancer.21,22 

The role of TP53 mutations in determining 
systemic therapies with DNA-damaging chemo-
therapeutic agents or radiation therapy for LFS 
with cancer is controversial and difficult. Certainly, 
the biologic function of the p53 gene in the DNA 
damage response pathway suggests that individu-
als with TP53 mutations may be more sensitive to 
the carcinogenic effect of DNA-damaging drugs 
and ionizing radiation, consistent with clinical ob-
servation.9,11,23–25 Accordingly, NCCN Guidelines 
for Genetic/Familial High-Risk Assessment: Breast 
and Ovarian recommend that therapeutic radiation 
be used with caution in these patients (to view the 
most recent version of these guidelines, visit NCCN.
org). A challenge in clinical practice is that TP53 
test results may not be available at the time of ad-
juvant therapy, as occurred in the present case. A 
genetics evaluation may take a substantial amount 
of time, particularly if the patient has no history that 
is highly suspicious for LFS, in which case testing 
usually begins with BRCA1/2. If a high suspicion for 
a TP53 mutation exists that may impact treatment 
strategies, then genetics evaluation should be expe-

dited if possible, and mastectomy may be considered 
as a way to potentially avoid adjuvant radiation. 

Despite the need to use caution with  
DNA-damaging therapies in LFS, the high risk for 
recurrence of cancers, such as in the case of this 
patient, argues for the use of highly effective adju-
vant treatment. When a patient is known to carry a 
TP53 mutation, the authors generally support using 
chemotherapy per the standard of care, but consider 
holding radiation therapy unless necessary for short-
term benefit. 

The familial, psychological, screening, and treat-
ment implications of LFS are complex. Referral to an 
expert cancer genetics program for genetic counsel-
ing, testing, and management recommendations is 
strongly encouraged.

References
 1. Daly MB, Axilbund JE, Buys SS, et al. NCCN Clinical Practice 

Guidelines in Oncology: Genetic/Familial High-Risk Assessment: 
Breast and Ovarian.Version 1, 2013. Available at: NCCN.org. 
Accessed April 10, 2013.

 2. Chompret A, Abel A, Stoppa-Lyonnet D, et al. Sensitivity and 
predictive value of criteria for p53 germline mutation screening. J 
Med Genet 2001;38:43–47.

 3. Villani A, Tabori U, Schiffman J, et al. Biochemical and imaging 
surveillance in germline TP53 mutation carriers with Li-Fraumeni 
syndrome: a prospective observational study. Lancet Oncol 
2011;12:559–567.

 4. Antoniou A, Pharoah PD, Narod S, et al. Average risks of breast 
and ovarian cancer associated with BRCA1 or BRCA2 mutations 
detected in case series unselected for family history: a combined 
analysis of 22 studies. Am J Hum Genet 2003;72:1117–1130.

 5. Ambrosone CB. The promise and limitations of genome-wide 
association studies to elucidate the causes of breast cancer. Breast 
Cancer Res 2007;9:114.

 6. Easton DF. How many more breast cancer predisposition genes are 
there? Breast Cancer Res 1999;1:14–17.

 7. Gonzalez KD, Noltner KA, Buzin CH, et al. Beyond Li Fraumeni 
syndrome: clinical characteristics of families with p53 germline 
mutations. J Clin Oncol 2009;27:1250–1256.

 8. Tinat J, Bougeard G, Baert-Desurmont S, et al. 2009 version of 
the Chompret criteria for Li Fraumeni syndrome. J Clin Oncol 
2009;27:e108–109; author reply e110.

 9. Chompret A, Brugieres L, Ronsin M, et al. P53 germline mutations 
in childhood cancers and cancer risk for carrier individuals. Br J 
Cancer 2000;82:1932–1937.

 10. Olivier M, Goldgar DE, Sodha N, et al. Li-Fraumeni and related 
syndromes: correlation between tumor type, family structure, and 
TP53 genotype. Cancer Res 2003;63:6643–6650.

11. Hisada M, Garber JE, Fung CY, et al. Multiple primary cancers 
in families with Li-Fraumeni syndrome. J Natl Cancer Inst 
1998;90:606–611.

12. Masciari S, Dillon DA, Rath M, et al. Breast cancer phenotype in 
women with TP53 germline mutations: a Li-Fraumeni syndrome 
consortium effort. Breast Cancer Res Treat 2012;133:1125–1130.



Case Report

Bilateral Breast Cancer: Cause and Management

© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 11 Number 5 | May 2013

517

C
E

13. Wilson JR, Bateman AC, Hanson H, et al. A novel HER2-positive 
breast cancer phenotype arising from germline TP53 mutations. J 
Med Genet 2010;47:771–774.

14. Melhem-Bertrandt A, Bojadzieva J, Ready KJ, et al. Early onset 
HER2-positive breast cancer is associated with germline TP53 
mutations. Cancer 2012;118:908–913.

15. Offit K, Kohut K, Clagett B, et al. Cancer genetic testing and 
assisted reproduction. J Clin Oncol 2006;24:4775–4782.

16. Trkova M, Prochazkova K, Krutilkova V, et al. Telomere length in 
peripheral blood cells of germline TP53 mutation carriers is shorter 
than that of normal individuals of corresponding age. Cancer 
2007;110:694–702.

17. Tabori U, Malkin D. Risk stratification in cancer predisposition 
syndromes: lessons learned from novel molecular developments in 
Li-Fraumeni syndrome. Cancer Res 2008;68:2053–2057.

18. Tabori U, Nanda S, Druker H, et al. Younger age of cancer 
initiation is associated with shorter telomere length in Li-Fraumeni 
syndrome. Cancer Res 2007;67:1415–1418.

19. Bougeard G, Baert-Desurmont S, Tournier I, et al. Impact 
of the MDM2 SNP309 and p53 Arg72Pro polymorphism on 
age of tumour onset in Li-Fraumeni syndrome. J Med Genet 
2006;43:531–533.

20. Marcel V, Palmero EI, Falagan-Lotsch P, et al. TP53 PIN3 and 
MDM2 SNP309 polymorphisms as genetic modifiers in the Li-
Fraumeni syndrome: impact on age at first diagnosis. J Med Genet 
2009;46:766–772.

21. Gomes MC, Kotsopoulos J, de Almeida GL, et al. The R337H 
mutation in TP53 and breast cancer in Brazil. Hered Cancer Clin 
Pract 2012;10:3.

22. Ashton-Prolla P, Osorio C, Koehler-Santos P, et al. Contribution 
of TP53 p.R337H mutation to breast cancer prevalence in Brazil. 
Presented at the 2012 ASCO Annual Meeting; June 1–5, 2012; 
Chicago, Illinois.

23. Limacher JM, Frebourg T, Natarajan-Ame S, Bergerat JP. Two 
metachronous tumors in the radiotherapy fields of a patient with 
Li-Fraumeni syndrome. Int J Cancer 2001;96:238–242.

24. Henry E, Villalobos V, Million L, et al. Chest wall leiomyosarcoma 
after breast-conservative therapy for early-stage breast cancer in 
a young woman with Li-Fraumeni syndrome. J Natl Compr Canc 
Netw 2012;10:939–942.

25. Ford JM, Kastan MB. DNA damage response pathways and 
cancer. In: Abeloff M, ed. Abeloff’s Clinical Oncology, 4th ed. 
Philadelphia, PA: Churchill Livingstone; 2007:139–152.

 26.  Li FP, Fraumeni JF Jr, Mulvihill JJ, et al. A cancer family syndrome 
in twenty-four kindreds. Cancer Res 1988;48:5358–5362.

chance of passing the mutation to 
each child.

3. T rue or False: The long-term risk 
for second malignancies from ra-
diation exposure in individuals 
with TP53 mutations argues for us-
ing non–radiation-based screening 
methods.
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