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What is Li-Fraumeni syndrome? The story

Å1969: first reported by Drs F Li and J Fraumeni

ÅWide range of cancers in affected families
ÅInherited higher risk of cancers across several generations
ÅRelatively early age of cancer diagnosis
ÅNearly half : cancer before age of 30y

ÅHereditary cancer predisposition



What is Li-Fraumeni syndrome?

1990



Clinical case : X (30 y)

ÅFamily history: no history of cancer in the family / 2nd child

Å1year : swelling of the neck on the left side

ÅEmbryonicrhabdomyosarcomaof the sterno-cleido-mastoideus muscle
ÅTreatment: chemotherapy type IVA and surgery (R0)

Å1y 8m : local recurrence of rhabdomyosarcoma

ÅSurgical treatment + local radiotherapy 54 Gy

the story seemssimple



Clinical case : X (30 y)

Å14y 6m : painful swelling of the left pelvis



Clinical case : X (30 y)

Å14y 6m : painful swelling of the left pelvis

ÅMRI: large mass in the left hemipelvis
Å Histopathology : osteoblasticosteosarcoma
Å Treatment  
Å chemotherapy EURAMOS  
Å Surgery : tumor resection & allograft hemipelvis /Complete resection (R0)/ Viability < 5%

ÅMultiple cancersin a patient (2 sarcomas) → genetic analysis

Åmutation in TP53 gene : missense mutation p.Arg280Lys ( C. 839G>A)
Å family history :  strictly negative/ 3 children from different fathers
Å TP53 parents : negative → de novo neomutation probable

the story is no longersosimple



Clinical case : X (30 y)
Å15y : abscess & osteitis of the left hip 

Å Multiple debridement procedures + antibiotic therapy for long term 

Å16y : tumor of the left mandibula : osteoblasticosteosarcoma

Å Metastasis? new tumor?
Å Treatment: surgery: mandibulectomy and reconstruction with an osteomuscular vascularized

flap of the fibula / marginal resection (R1) + Radiotherapy (60 Gy)
Å Insertion of  gastrostomy for excessive weight loss ( duration 4y)

Å19y :  younger brother of X (17 y) developed a aggressive lymphoma and died

Å Genetic testing of this brother : the same PT53 mutation was found
Å Quid mosaicism in the mother?

The story became very complicated



Clinical case : X (30 y)

Å20y : Suspicion of left pulmonary metastasis (25x20x25 mm)
ÅLeft thoracotomy & resection of the posterior basal segment (R0): 

pulmonary metastasis of osteosarcoma

Å22-23y : she is in complete remission and became pregnant 
Å living with a partner for 1 year and a strong desire for children
ÅAmiocentesis : the foetus had the mutation/abortion
Åconsultation of the couple for embryo selection and IVF→ refusal given the 

mother's poor vital prognosis 
Å second pregnancy: foetus + for the mutation/abortion
Åwish for maternity definitely forgotten



Clinical case : X (30 y)

Å24y : The mother developed an ovarian neoplasia
Å Same T53 mutation found in the ovarian tissue → mosaicism confirmed

Å25y : Tumor left mandibula: Recurrence or new tumor?
Å osteosarcoma of the left mandibula
Å pre and postoperative chemotherapy (ifosfamide + vepesid ) associated with major surgery 

treatment with reconstruction with muscle flap and transient tracheotomy (R1) 

Å26 y : serious car accident
Å multiple fractures ( L1, femoral and mandibule) + right pneumothorax 
Å Long stay in intensive care

Å28y : Suspected colon polyp 
Å Hemicolectomy 
Å Histopathology: confirmation of colon adenocarcinoma without lymph node invasion



Clinical case : X (30 y)

Å30y : Regular breast MRI

Å suspicious lesion on the left breast
ÅFine needle aspiration: cytology: cellular atypia expressing p53

ÅDecision for left mastectomy with sentinel node removal and
prophylactic right mastectomy

ÅBilateral breast reconstruction by prosthesis

ÅHistopathology: ductal carcinoma in situ with negative lymph nodes



Clinical case : X (30 y)

ÅIn summary : she is 30 year old, alive but with …

Å4  different neoplasias :
Å Rhabdomyosarcoma 1
Å osteosarcoma 3 
Å colon adenocarcinoma 1
Å Breast adenocarcinoma 1

ÅMore than 14 oncologic surgeries
Å2 radiotherapies
ÅSome mutilating surgeries and visible cosmetic sequelae
Å1 brother died from cancer 

she still has a great desire to live long and great 



What causes LFS syndrome?

ÅGermline mutation of TP53 gene 
ÅLocation : 17p13.1
ÅRole : “guardian of the genome”
ÅFound in 70% of the cases

ÅGermline mutation of CHEK2 gene
ÅLocation : 22q12.1
ÅLower cancer incidence in the families

ÅOthers : “LFS like families”



How is LFS inherited?

ÅOne of the most aggressive cancer predisposition syndromes

ÅAutosomal dominant inheritance

ÅPrevalence : 1 in 5.000 to 1 in 20.000

ÅCancer risk before 70y  

ÅMales 70%

ÅFemales 100%

Å50% cancer before the age of 30y

ÅRisk of childhood cancer 12-20%



Cancers associated to LFS

Å 6 core cancers

Å Soft tissue sarcomas
Å Osteosarcoma
Å Breast cancer
Å Brain tumor
Å Adrenocortical carcinoma
Å Leukemia

Å Additional cancers
Å Carcinomas of lungs, stomach, ovary, colon/rectum
Å Lymphoma
Å Melanoma
Å Others neoplasms



Who should be tested in 2019?

ÅChompret Criteria → recent revision set of criteria

ÅCriterion1 : Family +
Å Tumor belonging to LFS spectrum before the age of 46
Å At least 1 first-degree or second-degree family member with a LFS-tumor (except

breast) before the age of 56

ÅCriterion2 : Multiple cancers
Å Person with multiple tumors (2 belonging to LFS spectrum) and the first occurred

before age 46

ÅCriterion3 : Specifictype of cancer
Å Person with adrenal cortical carcinoma, tumor of choroid plexus regardless of family 

history OR breast cancer before age 31



Utility to test the asymptomatic carriers?

Overall survival in the surveillance and non-surveillance groups

Villani A. et al Lancet Oncol2016



Proposed surveillance strategy for carriers

Children(birth to age18y) Adults

KratzC. et al Clin Cancer Res2017



Psychological impact of such surveillance?

ÅPaucity of data on the psychosocial impact to both affected LFS individuals 
and relatives

ÅFamilies with a history of multiple malignancies often carry a significant 
psychological burden given their exposure to multiple experiences of grief 
and threats to personal well-being

ÅMany families undergoing surveillance believe in the value of this approach 
to detect tumors at an early stage, reporting enhanced sense of control, 
security, empowerment

Å Intense cancer surveillance schedules may be a burden to other families and 
some find it too anxiety provoking

ÅNeed for future research in this field



What do elephants have to do with LFS?

ÅLong life

ÅLow risk of cancer : 4-5%

Å40 copies of TP53

Å25% risk for cancer

Å2 copies of TP53

ELEPHANTS

The war on cancer was going on long before there were humans

HUMANS


