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L i-Fraumeni syndrome is a 
rare inherited autosomal-
dominant disorder that 
is manifested by a wide 

range of malignancies that appear at 
an unusually early age. Li-Fraumeni 
syndrome is also known as sarcoma, 
breast, leukemia, and adrenal gland 
(SBLA) cancer syndrome. This syn-
drome first appeared in the medical 
literature around 1969 (Li & Fraume-
ni, 1969a, 1969b). Other malignan-
cies associated with this syndrome 
include malignancies of the lung, 
pancreas, skin, gastrointestinal tract, 
choroid plexus, and germ cell, as well 
as lymphoma, early-onset colorectal 
cancer, and Wilms tumor (Agarwal 
et al., 2014). 

It is estimated that germline TP53 
mutations are responsible for around 
1% of hereditary breast cancer (Daly 
et al., 2010; National Comprehen-
sive Cancer Network [NCCN], 2017). 
There also appears to be an associa-
tion between germline TP53 muta-
tions and human epidermal growth 
factor receptor 2 (HER2)–positive 
breast cancer (Melhem-Bertrandt et 
al., 2011; NCCN, 2017; Wilson et al., 
2010). Li-Fraumeni syndrome is as-
sociated with abnormalities in the 
tumor protein p53 gene (TP53), lo-
cated on chromosome 17p13.1. TP53 
is considered a tumor-suppressor 
gene with influences on cell-cycle 
arrest, apoptosis, and DNA repair 

(Mai et al., 2012). It is a common so-
matic mutation seen in most cancer 
types, but when there is a germline 
mutation, this causes Li-Fraumeni 
syndrome (Bouaoun et al., 2016).

Most of the deleterious germline 
mutations occur in DNA-binding re-
gions (Mai et al., 2012). When there 
is a mutation of TP53, there is a loss 
of tumor suppression and a resulting 
gain of oncogenic function (Agarwal 
et al., 2014). TP53 germline muta-
tions are highly penetrant, with a cu-
mulative lifetime incidence of cancer 
of almost 100% (NCCN, 2017). TP53 
mutations are present in about 80% 
of families with Li-Fraumeni syn-
drome (Andrade et al., 2016). There 
are families with Li-Fraumeni–like 
features but without this gene muta-
tion, which is likely due to other mu-
tated genes. Currently, it is believed 
that TP53 mutations may be more 
common than previously thought, 
with estimates of 1 in 5,000 to 1 in 
20,000 (NCCN, 2017). 

Cancers associated with Li-
Fraumeni syndrome often occur at 
earlier-than-expected ages; for ex-
ample, 80% of bone and soft-tissue 
sarcomas and breast cancer associ-
ated with the syndrome occur prior 
to age 45 (Yurgelun et al., 2015). For 
women, the lifetime risk of cancer 
approaches 90% to 100% by age 60. 
Men have an estimated lifetime risk 
of cancer of about 73%. In women, J Adv Pract Oncol 2017;8:742–746
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50% will have a cancer by age 31 and in men, 50% 
will have a cancer by age 46 (Mai et al., 2016). In 
individuals with Li-Fraumeni syndrome, there is 
a much higher risk of developing a second malig-
nancy as well (about 30%–57%; Hisada, Garber, Li, 
Fung, & Fraumeni, 1998; Schneider, Zelley, Nich-
ols, & Garber, 2013). The risk for the development 
of a third malignancy is about 38% (Schneider et 
al., 2013). 

SCREENING RECOMMENDATIONS
There are multiple criteria for testing for Li-Frau-
meni syndrome. The NCCN recommends two 
criteria: the classic criteria and the 2015 Revised 
Chompret criteria (NCCN, 2017). The classic cri-
teria include the combination of an individual 
diagnosed with sarcoma prior to age 45; a first-
degree relative diagnosed with cancer prior to 
age 45; and an additional first- or second-degree 
relative in the same lineage with cancer diagnosed 
prior to age 45 or sarcoma at any age (see Table 
1). If the individual is from a family with a known 
TP53 mutation, testing is appropriate. The 2015 
Revised Chompret criteria detail the types of can-
cer for which to assess and allows a slightly later 
age at diagnosis (Chompret et al., 2001; NCCN, 
2017; Table 1). 

Screening for the detection of early cancer 
manifestation is key to prolonged survival in in-
dividuals with Li-Fraumeni syndrome. Screening 
should be directed to the personal medical his-

tory as well as to the specific pattern of cancer in 
the family (Schneider, Zelley, Nichols, & Garber, 
2013). The Toronto Protocol is a screening proto-
col updated in 2016 for the follow-up of persons 
with Li-Fraumeni syndrome diagnosed with cer-
tain cancers (Villani et al., 2016).

The NCCN recommendations for screening 
are noted in Table 2. The NCCN recommends 
monthly breast self-examination (called “breast 
awareness”), clinical examination by a health-care 
provider twice a year, and annual imaging (mam-
mography or magnetic resonance imaging [MRI]). 
In general, noninvasive screening should begin 
around age 18 to 20 years, and diagnostic imaging 
should begin at age 20 to 25 years. Screening for 
colorectal cancer would include the initiation of 
screening at an early age (25 years or 5 years prior 
to the earliest diagnosis in the family) and an in-
creased frequency of screening (every 2 to 5 years; 
NCCN, 2017). Risks of cancer and limitations of 
screening should be discussed with the patient 
and with other health-care providers (NCCN, 
2017). Ideally, screening should occur within the 
context of a clinical trial (Ballinger, Mitchell, & 
Thomas, 2015). 

Annual whole-body MRI is recommended by 
the NCCN (2017) in individuals with Li-Fraumeni 
syndrome. This might be advantageous due to the 
risk of cumulative radiation exposure (Schneider 
et al., 2013). Clinical trials are ongoing interna-
tionally to assess the potential benefit of whole-

Table 1. Testing Criteria for Li-Fraumeni Syndrome as Recommended by the NCCN

•• �Person diagnosed at age < 45 with sarcoma AND a first-degree relative diagnosed at age < 45 with cancer AND an 
additional first- or second-degree relative with cancer diagnosed at age < 45 or sarcoma at any agea

•• �Person with a tumor associated with Li-Fraumeni syndrome diagnosed before age 46 AND at least one first- or 
second-degree relative with a tumor associated with Li-Fraumeni syndromeb (other than breast cancer if the 
proband has breast cancer) before age 56 or with multiple primaries of any agec

•• �Person with multiple primaries (except multiple breast primaries), with at least two primaries associated with 
L-Fraumeni syndromeb before age 46c

•• �Person with adrenocortical carcinoma, choroid plexus carcinoma, or rhabdomyosarcoma of embryonal anaplastic 
subtype at any age, regardless of family historyc

•• Person with breast cancer before age 31c

•• Person from a family with known TP53 mutation

Note. Information from Chompret et al. (2001); Bougeard et al. (2015); Li et al. (1988); NCCN (2017). 
aClassic Li-Fraumeni syndrome criteria.
bCancers associated with Li-Fraumeni syndrome: soft-tissue sarcoma, osteosarcoma, central nervous system tumor, 
breast cancer, and adrenocortical carcinoma.
cChompret criteria.
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body MRI (Ballinger et al., 2015). Several studies 
have demonstrated that an intensive screening 
program including whole-body MRI imaging can 
detect tumors early, thus improving long-term sur-
vival (Ballinger et al., 2015; Saya et al., 2017; Villani 
et al., 2016). Psychosocial issues may ensue due to 
frequent screening and should be addressed (Mc-
Bride et al., 2017). Anxiety, depression, and grief 
are just a few psychosocial issues that an indi-
vidual with a hereditary predisposition to cancer 
might experience.

Persons with a germline mutation of TP53 
should be followed closely with frequent screen-
ing exams as previously discussed. General fol-
low-up measures include an annual physical ex-

amination, including careful skin and neurologic 
examinations (NCCN, 2017). Individuals should 
be counseled to seek medical attention for evalu-
ation of any unexplained symptoms (see Table 3). 

PREVENTIVE MEASURES
When possible, preventative measures should be 
considered. Prophylactic mastectomy may also be 
an option for some women (Schneider et al., 2013), 
although there are no clear data available on its ef-
ficacy (NCCN, 2017). Individuals should be coun-
seled about behavioral methods of prevention, 
such as tobacco use cessation, weight control, 
healthy eating habits, regular exercise, moder-
ate use of or avoidance of alcohol, and sun safety 

Table 2. NCCN Screening Recommendations for Persons With Li-Fraumeni Syndrome

Group Screening recommendations

Women Breast awareness (familiarity with breasts, breast self-exam, and prompt reporting 
of changes)

Clinical breast exam every 6 to 12 months, beginning ages 20 to 25a

Annual breast MRI screening (with contrast) ages 20 to 29b

Annual mammogram AND breast MRI (with contrast) ages 30 to 75

Individual-based screening recommendations after age 75

All individuals Comprehensive yearly physical exam, including neurologic exam, with high index of 
suspicion for rare cancers/second malignancies

Colonoscopy should be considered every 2 to 5 years, starting at age 25 or 5 years 
prior to earliest known colon cancer diagnosis in the family

Annual dermatologic exam

Annual whole-body MRI (or the equivalent), preferably in a clinical trial

Annual brain examination

Additional surveillance based on family history

Ongoing education about the signs and symptoms of cancers to report

Note. Information from NCCN (2017). MRI = magnetic resonance imaging.
aUnless earliest age of onset in family was before age 20; then screening of the proband should be at that age.
bMammogram if MRI is unavailable.

Table 3. �Signs and Symptoms That Should Prompt Further Investigation in an Individual With 
Li-Fraumeni Syndrome

•• Breasts: Breast lump, dimpling, nipple retraction, or changes in skin texture

•• Neurologic: Headaches, dizziness, nausea, vomiting, difficulty walking or climbing stairs, or frequent falls

•• Skin/bones: Unusual mole or skin lesion, lump in the skin tissue, bone pain, or unexplained fracture

•• �General: Weight loss, fever, fatigue not relieved by rest, unusual bruising or bleeding, abnormal blood cell counts, or 
frequent or lingering illnesses

•• Sexual: Early development of sexual characteristics in childhood or early acne

•• Abdomen: Lump in abdomen or abdominal pain
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measures (Schneider et al., 2013). Prophylactic 
pharmacologic agents are under study, including 
metformin for the prevention of cancer (National 
Cancer Institute, 2016). Metformin has been asso-
ciated with a reduced cancer risk in several epide-
miologic studies (National Cancer Institute, 2016). 

TREATMENT AND PATIENT EDUCATION
Treatment of cancer associated with Li-Fraumeni 
syndrome is generally no different from any other 
cancer treatment (Agarwal et al., 2014; Schneider 
et al., 2013). However, radiation-associated sec-
ondary cancers are more common in this popula-
tion; therefore, radiation is avoided whenever pos-
sible unless the benefits of radiation outweigh its 
risks (Mirzayans, Andrais, Scott, Wang, & Murray, 
2013; NCCN, 2017). This would mean that mastec-
tomy is recommended over lumpectomy to avoid 
radiation and due to the increased risk of a sec-
ond primary breast cancer (Schneider et al., 2013). 
To date, there are no specific drugs recommended 
to target the TP53 mutation; however, clinical tri-
als are addressing targeted treatments for various 
TP53 mutations (Bouaoun et al., 2016). 

Persons with Li-Fraumeni syndrome require 
much education about this genetic disorder, the 
types of cancers they have an increased risk for, 
and the signs and symptoms of these cancers. Ta-
ble 3 reviews these signs and symptoms. Screening 
recommendations should be shared with the pa-
tient, and any abnormalities should be addressed 
promptly. Reproductive options for those of child-
bearing age should be discussed. This could in-
clude prenatal diagnosis with preimplantation-
assisted reproduction (NCCN, 2017). Psychosocial 

counseling may be indicated for distress related to 
the diagnosis and screening (Peters et al., 2016). 
Partners or significant others of the affected indi-
vidual may also be at risk for psychosocial distress 
(Lammens et al., 2011). Resources available for 
persons with Li-Fraumeni syndrome are listed in 
Table 4. l 
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