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CLINICAL VIGNETTE

A Patient with Stage 3 Melanoma and Serendipitously Discovered
Li Fraumeni Syndrome

Alexander C. Black, MD

A 50-year-old woman ex-smoker with essential hypertension
and hypothyroidism noticed a change in a pigmented area that
had been present for years near her left knee. She underwent
punch biopsy that revealed a 2.2 mm invasive melanoma with-
out ulceration. She underwent a subsequent wider excision and
sentinel lymph node mapping which revealed no additional
melanoma in the wider excision specimen but one sentinel
lymph node was positive for a micro-metastasis visible on
hematoxylin and eosin (H & E) stain. Hence she had Stage 3A
T3a (2-4 mm invasion without ulceration) and Nla (one
clinically occult involved lymph node) which has a 5 year sur-
vival of 67%. She was started on adjuvant PD-L1 inhibitor im-
munotherapy with nivolumab. PD-L1 inhibitors represent the
most effective class of adjuvant therapy, clearly better than both
alpha interferon (a-1FN), the first therapy shown to improve
survival after surgery in Stage 3 melanoma, and ipilumumab,
the anti-CTLA 4 immunotherapy previously shown to be better
than a-IFN.!

As part of her oncological assessment and given a possible
familial predisposition to melanoma, her family malignancy
history was obtained and was notable for testicular cancer in her
father at age 60 and in her brother at age 25 and breast cancer
in her mother at age 36. She had 4 sisters and 2 daughters
without cancer. Based primarily on her mother with early onset,
particularly under age 40, breast cancer, the patient underwent
inherited cancer risk genetic testing. She was found to have a
deleterious mutation (c.320_327 del) p53 mutation, revealing
Li Fraumeni syndrome. In addition to her planned full year of
adjuvant nivolumab therapy and at least twice yearly total body
dermatologist melanoma skin exams, she was told to have
annual total body magnetic resonance imaging (MRI) cancer
screening and every 1-2 year colonoscopy exams for malignan-
cy surveillance.?

Discussion

Melanoma risk is clearly increased by environmental factors,
primarily unprotected exposure to ultraviolet (uv) radiation, but
also by a family history of melanoma, suggesting an inherited
component. Based on the current understanding of genetic risk
factors for melanoma, genetic counseling and testing is recom-
mended for patients with 3 or more relatives with melanoma, 3
or more separate personal melanoma diagnoses and earlier age
of onset of melanoma.® While a number of genes have been

implicated in inherited melanoma risk, the most likely to be
identified are CDKN2A or CDK4 mutations, which cause cell
cycle arrest, but not p53.% This patient did not fit those screen-
ing criteria but rather the early onset breast cancer in a 1%t degree
relative suggested possible BRCA 1 or 2 mutations or other
genes involved in repair of double stranded DNA breaks so her
p53 mutation was discovered serendipidously.

Li Fraumeni syndrome is due to inherited mutations in p53. P53
is a critical tumor suppressor gene which induces cell cycle
arrest in response to DNA damage and is mutated frequently in
malignancy, conferring a worse prognosis. Criteria for genetic
testing include a patient with sarcoma under age 45 or any first
degree relative with cancer under age 45 or a first or second
degree relative with sarcoma at any age,* which was true in the
family of KB. In a multicenter cohort study of 1730 patients
referred for genetic cancer risk testing, among 415 of whom had
a p53 mutation, there was a 78% incidence of cancer and 43%
incidence of multiple primary cancers.* In 132 Li Fraumeni
children with malignancy, the distribution was 30% osteosar-
coma, 27% adrenocortical carcinoma, 26 % primary brain
tumors, including glial and medulloblastomas, and 23% soft
tissue sarcomas. In 219 Li Fraumeni adults with malignancy,
73% were female breast cancer and 27% were soft tissue
sarcomas in both sexes.* While there appears to be an increased
risk of melanoma in Li Fraumeni syndrome, melanoma is not
one of the characteristic malignancies. The lifetime risk of
malignancy in Li Fraumeni syndrome is extremely high. In a
cohort of patients followed by the National Cancer Institute
(NCI), the risk of cancer by age 60 was 90% and by age 70 of
nearly 100 %.5 The distribution of cancers by age 70 included
54% breast cancer, 15 % soft tissue sarcoma, 6 % brain rumors
and 5% osteosarcoma.®

Since p53 is critical for cell cycle arrest after DNA damage to
allow for either DNA repair or cell apoptosis, there has been
concern about radiation exposure in Li Fraumeni patients.
Preclinical models predicted for an increased risk of malig-
nancy from radiation exposure. In a French Li Fraumeni 47
family cohort study, 8 patients developed breast cancer. Six of
the breast cancer patients underwent a lumpectomy and radia-
tion and subsequently 3 developed an ipsilateral recurrence and
2 developed new primary breast cancers in the same breast.®
This suggested a substantially higher risk of subsequent
malignancy with therapeutic radiation. Based on concern about



increased sensitivity to radiation induced malignancies and the
high risk of breast and brain cancers and soft tissue sarcomas in
Li Fraumeni patients, total body MRI rather than CT has been
recommended for annual imaging screening for occult malig-
nancy.2 Hence this patient will need annual screening total body
MRIs and every 2 year colonoscopies and, based on her
melanoma diagnosis, every 6 month total body skin exams with
her dermatologist.

REFERENCES

1.

Weber J, Mandala M, Del Vecchio M, Gogas HJ,
Arance AM, Cowey CL, Dalle S, Schenker M,
Chiarion-Sileni V, Marquez-Rodas I, Grob JJ, Butler
MO, Middleton MR, Maio M, Atkinson V, Queirolo P,
Gonzalez R, Kudchadkar RR, Smylie M, Meyer N,
Mortier L, Atkins MB, Long GV, Bhatia S, Lebbé C,
Rutkowski P, Yokota K, Yamazaki N, Kim TM, de Pril
V, Sabater J, Qureshi A, Larkin J, Ascierto PA;
CheckMate 238 Collaborators. Adjuvant Nivolumab
versus Ipilimumab in Resected Stage 111 or IV Melanoma.
N Engl J Med. 2017 Nov 9;377(19):1824-1835. doi:
10.1056/NEJM0a1709030. Epub 2017 Sep 10. PubMed
PMID: 28891423.

Kratz CP, Achatz MI, Brugieres L, Frebourg T, Garber
JE, Greer MC, Hansford JR, Janeway KA, Kohlmann
WK, McGee R, Mullighan CG, Onel K, Pajtler KW,
Pfister SM, Savage SA, Schiffman JD, Schneider KA,
Strong LC, Evans DGR, Wasserman JD, Villani A,
Malkin D. Cancer Screening Recommendations for
Individuals with Li-Fraumeni Syndrome. Clin Cancer Res.
2017 Jun 1;23(11):e38-e45. doi: 10.1158/1078-0432.CCR-
17-0408. Review. PubMed PMID: 28572266.

Gabree M, Patel D, Rodgers L. Clinical applications of
melanoma genetics. Curr Treat Options Oncol. 2014 Jun;
15(2):336-50. doi: 10.1007/s11864-014-0282-8. Review.
PubMed PMID: 24652319.

Bougeard G, Renaux-Petel M, Flaman JM, Char-
bonnier C, Fermey P, Belotti M, Gauthier-Villars M,
Stoppa-Lyonnet D, Consolino E, Brugiéres L, Caron O,
Benusiglio PR, Bressac-de Paillerets B, Bonadona V,
Bonaiti-Pellié C, Tinat J, Baert-Desurmont S, Frebourg
T. Revisiting Li-Fraumeni Syndrome From TP53 Mutation
Carriers. J Clin Oncol. 2015 Jul 20;33(21):2345-52. doi:
10.1200/JC0.2014.59.5728. Epub 2015 May 26. PubMed
PMID: 26014290.

Mai PL, Best AF, Peters JA, DeCastro RM, Khincha
PP, Loud JT, Bremer RC, Rosenberg PS, Savage SA.
Risks of first and subsequent cancers among TP53 muta-
tion carriers in the National Cancer Institute Li-Fraumeni
syndrome cohort. Cancer. 2016 Dec 1;122(23):3673-3681.
doi: 10.1002/cncr.30248. Epub 2016 Aug 6. PubMed
PMID: 27496084; PubMed Central PMCID: PMC
5115949.

Heymann S, Delaloge S, Rahal A, Caron O, Frebourg
T, Barreau L, Pachet C, Mathieu MC, Marsiglia H,
Bourgier C. Radio-induced malignancies after breast
cancer postoperative radiotherapy in patients with Li-

Fraumeni syndrome. Radiat Oncol. 2010 Nov 8;5:104. doi:
10.1186/1748-717X-5-104. PubMed PMID: 21059199;
PubMed Central PMCID: PMC2988810.



