Early-Onset Rectal Adenocarcinoma as the Initial Manifestation of Li-Fraumeni Syndrome Associated with a Germline TP53 p.R337H Variant: A Case Report and Literature Review
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Abstract
Background: Li-Fraumeni Syndrome (LFS) is a rare hereditary cancer predisposition disorder characterized by a wide spectrum of early-onset malignancies, particularly in children and young adults. While the most common neoplasms associated with LFS include soft tissue sarcomas, osteosarcomas, breast cancers, brain tumors, and adrenocortical carcinomas, growing evidence suggests an increased risk of colorectal cancer (CRC) in affected individuals. Herein, we report a case of rectal adenocarcinoma in a 34-year-old male with a confirmed germline TP53 variant. 
Case presentation: The patient presented with a six-month history of hematochezia, tenesmus, increased bowel movements, and weight loss and was found to have anemia. Colonoscopy showed a friable, ulcerated rectal lesion, and biopsies confirmed poorly differentiated adenocarcinoma. Although treatment was initially declined, the patient returned five months later with disease progression and hepatic lesions suggestive of metastases. He underwent chemotherapy (CAPEOX regimen), external beam radiotherapy (EBRT), and abdominoperineal resection. Given his significant family history of cancer, including cerebral meningioma and leiomyosarcoma in his mother and gastric cancer in other relatives, genetic counselling and whole-exome sequencing (WES) were performed.  A heterozygous germline TP53 p.R337H variant was identified and subsequently detected in his mother, sister, and niece through cascade testing, supporting a diagnosis of LFS. 
Conclusion: 
This case underscores the importance of considering LFS in young patients with colorectal cancer, particularly in the presence of a strong family history. Comprehensive genetic evaluation, including multigene panel testing or WES, should be considered for accurate diagnosis, risk stratification, and appropriate surveillance in affected families. 
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Introduction:
Li-Fraumeni syndrome (LFS) is a rare inherited cancer predisposition disorder with an autosomal dominant pattern of inheritance. The syndrome is caused by germline mutations in TP53 tumor suppressor gene, resulting in markedly increased lifetime cancer risk. The estimated cumulative cancer risk approaches 70% in males and nearly 100% in females.
Although the classical tumor spectrum of LFS includes soft tissue sarcomas, osteosarcomas, premenopausal breast cancers, brain tumors, and adrenocortical carcinomas, recent studies have demonstrated that its tumor range is broader than previously recognized [1,2]. While colorectal adenocarcinomas account for a smaller fraction of LFS-associated malignancies, individuals with LFS have an approximately 2.8-fold higher relative risk of developing colorectal cancer (CRC) compared to the general population [3].
In an analysis of 397 patients among 64 families with classic LFS, CRC was diagnosed in 16 patients (4.0%) from 15 different families (23.4%), highlighting a potential predisposition to early-onset CRC in this population [4]. These findings suggest that LFS should be considered in the differential diagnosis of CRC in young adults, particularly those with significant family histories of cancer.
To further illustrate the clinical diversity of LFS and its association with gastrointestinal malignancies, we summarized 29 previously published case reports in Table 1 [5–28]. This table outlines key presenting symptoms, LFS diagnostic criteria, family history, clinical and laboratory findings, and genetic results, providing a comprehensive comparative overview of LFS cases. These reports were selected to highlight atypical or rare presentations, particularly gastrointestinal involvement, rather than to provide population-level risk estimates.
Table 1. Summary of 29 published case reports of Li-Fraumeni syndrome, including tumor types, genetic findings, age of onset, and whether colorectal cancer was the first manifestation.
	Table 1. Summary of 29 published case reports of Li-Fraumeni syndrome, including tumor types, genetic findings, age of onset, and whether colorectal cancer was the first manifestation.Country
Year

	Age
	Gender
	Chief complaints
	Major criteria
	Minor criteria
	History and clinical manifestation
	Diagnostic measures
	Laboratory results and detailed information

	Spain 2020
(1)
	29
	F
	NA
	· Simultaneous primary cancers
· Thymoma and astrocytoma in her brother at the age of 31
· Thymoma in her sister at the age of 19
· Breast cancer in her paternal aunt at the age of 30


	Breast cancer at the age of 29
	Family history: Lung cancer in father at the age of 60/Thymoma and astrocytoma in her brother at the age of 31/ Thymoma in her sister at the age of 19/Breast cancer in her paternal aunt at the age of 30
Surgical history: Tumor-ectomy of her right breast/Thoracoscopy with resection of lung tumor/Mastectomy
Medical observations: Two metachronous breast tumors, Glioblastoma in left occipital, Mass in upper lobe of left lung
	· PET-CT
· Brain MRI
· Genetic test
· PCR
	· Genetic test results: Pathogenic germline TP53 mutation c.844C > T (p.R282W)
· Right Breast tumor: Invasive ductal carcinoma grade 2 with expression of Estrogen, Progesterone and HER 2. 
· Left breast tumor: Invasive ductal carcinoma grade 2 (1.5 cm) with expression of Estrogen receptor, Progesterone receptor and HER 2. 
· Lung tumor: Invasive papillary lung adenocarcinoma with the size of 4.4 cm. 
· Glioblastoma tumor: A 4mm tumor in left occipital lobe, without methylation of the O6-methylguanine DNA methyltransferase (MGMT) gene.


	Germany
2012
(2)

	40
	F
	Swelling of right arm
	· Bilateral breast cancer
· Myxofibrosarcoma at the age of 40
· Periadrenal liposarcoma
	Breast cancer at the age of 40
	Family history: Splenic tumor in paternal uncle at the age of 22
/Leukemia at paternal grandfather at the age of 70/ Colon cancer in maternal grandmother at the age of 51
Surgical history: Resection of myxofibrosarcoma, breast tumor and periadrenal liposarcoma
Medical observation: bilateral mammary lesions/Periadrenal mass
	· CT scan
· MRI
· IHC
· Genetic test
	· Genetic tests results: Pathogenic, heterozygous germline mutation (p. Arg282Trp) in TP53 gene.


	Colombia 
2024
(3)

	38
	F
	Mass in the right breast
	· Osteosarcoma at the age of 12
· Breast cancer at the age of 26
· Breast sarcoma at the age of 26
· Leiomyosarcoma sarcoma at the age of 27
· Gastric cancer/ Ovarian cancer
	NA
	Family history: Prostate cancer in father at the age of 82/Different cancer at 7 half-siblings 
Surgical history: Resection of osteosarcoma/Radical mastectomy/Salpingo-ophorectomy/Omentectomy/ Appendectomy/Nephrectomy
Medical observations: Mass in right breast/ Epitrochlear mass/Mass in left breast/Mass in ovary/Mass in left kidney
	· PET scan
· USG
· Endoscopy
· Colonoscopy
· CT scan
· Genetic tests
	· Genetic test results: c.586  C>T (p.R196X) in exon 6 of TP53 gene
· Right breast tumor: T2N0Mx, with expression of Estrogen and Progesterone receptors.
· Right breast sarcoma: T2N0Mx
· Epitrochlear sarcoma: Leiomyosarcoma, T1M0N0
· Left breast tumor: Invasive lobular carcinoma, T2N0Mx
· Gastric cancer: Stage IV diffuse gastric adenocarcinoma with bilateral Krukenberg tumors and lymphatic and peritoneal metastasis.
· Kidney sarcoma: High-grade pleomorphic sarcoma with an invasion of renal sinus, perihilar region, and adjacent fat tissue

	USA
2017
(4)
	27
	F
	Mass in the right breast 
	· Neuroepithelial tumor in son at the age of 4

	Breast cancer at the age of 27
	Family history: Neuroepithelial tumor in son at the age of 4
Surgical history: Radical mastectomy 
Medical observations: 4 synchronous tumors in breast, axilla, subpectoral and interpectoral lymph nodes
	· PET-CT
· MRI
· IHC
	· Genetic test results: p.R248W (c.742C>t) in TP53 gene
· Right breast: Multiple masses (largest diameter 2.1 cm). Invasive ductal carcinoma grade 2 with expression of Estrogen, Progesterone and HER 2, T1N0


	USA
2017
(4)
	21
	F
	Mass in the left breast
	· NA
	Breast cancer at the age of 21
	Family history: Unremarkable
Surgical history: Mastectomy
Medical observations: 4 synchronous tumors in breast, axilla, subpectoral and interpectoral lymph nodes
	· PET-CT
· MRI
· Mammography
· IHC
· Genetic consultation
	· Genetic test results: Heterozygous mutation in p.T155N (c.464C>A) in TP53 gene.
· Left breast tumor: MRI revealed a 5.2 cm lesion diagnosed as poorly differentiated infiltrating ductal carcinoma with admixed lymphoid component. 

	USA
2017
(4)
	16
	F
	NA
	· Osteosarcoma at the age of 16
· Lung cancer at the age of 17
· Breast cancer at the age of 19
	Breast cancer at the age of 19
	Family history: Breast cancer in paternal aunt at the age of 50 and maternal great-grandmother at unknown age
Surgical history: Resection of breast mass and lung tumor/Mastectomy
Medical observations: Self-palpable right breast lump/Right shoulder osteosarcoma/Pancytopenia
	· PET-CT
· Mammography
· IHC
· Genetic consultation
· Bone marrow aspiration
	· Genetic test results: Heterozygous 5′UTR_3′UTR pathogenic mutation in TP53 gene.
· Right breast tumor: Mammogram showed a 3.1 cm solid lesion in the upper inner quadrant of the right breast. PET-CT scan revealed a large hypermetabolic right breast mass with no metastases and small non-avid lymph nodes in the right axilla. Pathology illustrated poorly differentiated ductal carcinoma with the expression of Estrogen and Progesterone receptor and HER 2. 

	USA
2017
(4)
	28
	F
	NA
	· Breast phyllodes tumor at the age of 28
· Breast cancer at the age of 29
· Leiomyosarcoma at the age of 36
	Breast cancer at the age of 29
Rhabdomyosarcoma in daughter at the age of 3

	Family history: Rhabdomyosarcoma in daughter at the age of 3
Surgical history: Mastectomy/Hysterectomy and bilateral salpingo-ophorectomy
Medical observations: -
	· MRI
· Mammography
· PET-CT
· Genetic consultation
	· Genetic test results: p.H193R mutation in TP53 gene
· Right breast tumor: MRI revealed a 1.7 cm mass at the upper outer quadrant and prominent right axillary nodes. CNB showed invasive mammary carcinoma, high nuclear grade with lymphoplasmacytic infiltration, without the expression of ER/PR/HER2. 
· Uterine cancer: 5 cm high-grade leiomyosarcoma (T1Nx)

	USA
2016
(5)
	21
	F
	Left maxillary mucosal lesion and a left neck mass
	· Melanoma at the age of 21

	Hematologic malignancies in 9 first and second degree relatives
	Family history: Leukemia in father, uncle and 3 cousins (All had positive TP53 mutation). 
Surgical history: Maxillectomy/Radial neck dissection/Soft tissue reconstruction
Medical observations: Pigmented oral lesion/Extended left neck sided adenopathy
	· MRI
· PET scan
· Genetic consultation
	· Genetic test results:  c.916 C>T;R306X  mutation in TP53 gene
· Melanoma: FNA of a 5 cm node biopsy revealed metastatic melanoma. Metastatic workup with a PET scan revealed hypermetabolic adenopathy of cervical levels I, II, and III, without evidence for distant metastasis.

	USA
2015
(6)
	11
	F
	Swelling of her left calf
	· Rhabdomyosarcoma at the age of 11
· Chondrosarcoma at the age of 12
· Leiomyosarcoma at the age of 18
· RCC at the age of 22
· Breast cancer at the age of 27
	Development of  several primary cancers
	Family history: Bladder cancer in maternal grandfather at the age of 85/ Uterine cancer in maternal great aunt at the age of 40/Lung cancer in paternal great uncle at unknown age
Surgical history: Left partial nephrectomy/ below-the-knee limb amputation/Surgical resection of ribs and adjacent lung tissues/ Lumpectomy of left breast/ bilateral prophylactic mastectomies
Medical observations: Palpable bump in left calf and right lower ribs/Cyst on her vulva
	· MRI
· Genetic consultation
· IHC
	· Genetic test results:  IVS6-2A>G mutation in TP53 gene
· Renal cancer: A 0.9 cm mass with the pathology of Clear cell Renal cell carcinoma. 
· Breast cancer: MRI revealed a 5 mm abnormality in the left breast. Biopsy of this area revealed an invasive ductal carcinoma with the expression of ER/PR/HER2.  

	Japan 
2022
(7)
	11
	F
	NA
	· Lymphatic leukemia at the age of 11
· Breast cancer at the age of 30
· Liposarcoma at the age of 30
	Breast cancer at the age of 30 
	Family history: Bilateral breast cancer/ Brain tumor and lymphoma in mother before the age of 45
Surgical history: Bilateral mastectomy/ Resection of liposarcoma
Medical observations: Liposarcoma in mediastina
	· CT-scan
· MRI
· FISH
· IHC
· Genetic consultation
	· Genetic test resultss: heterozygous pathogenic TP53 mutations, c.818G > A (p.Arg273His)
· Breast tumor: Concurrent bilateral ductal carcinoma with the sizes of  11 mm × 6  mm, and 25  mm × 13  mm in the left and right breast, respectively. 
· Liposarcoma: Anterior mediastinal mass with the size of 75 mm×43 mm×28 mm.

	Japan 2022
(8)
	20
	F
	NA
	· Breast cancer in right breast at the age of 20
· Breast cancer in left breast at the age of 22
· Recurrent tumor in the right breast
	· Rhabdomyosarcoma in her brother at the age of 3
· Breast cancer in mother in 30s
	Family history: Rhabdomyosarcoma in brother at the age of 3/Breast cancer, colon cancer and skin cancer in mother in 30s, 60s and 63 ages.
Surgical history: Right 
breast-conserving surgery/Nipple-sparing mastectomy in left breast/Nipple-sparing mastectomy with tissue expander in right breast
Medical observations: NA
	· MRI
· IHC
· Genetic consultation
· FNA
	· Genetic test results: Heterozygous pathogenic TP53 mutations, c.613T>C (p.Tyr205His)
· Breast cancer: 
· Right breast cancer: Invasive ductal carcinoma (TisN0M0 stage 0)
· Left breast cancer:  Invasive ductal carcinoma (TisN0M0 stage 0)
· Recurrent right breast cancer: Triple negative invasive ductal carcinoma 

	USA
2022
(9)
	40
	F
	Incidental finding of a mass in the upper lobe of right lung
	· Lung cancer at the age of 40
· Positive family history 
	Lung cancer at the age of 40

	Family history: NSCLC in mother with GFR exon 21 c.2573T>G (p.Leu858Arg) mutation at the age of 69/Sigmoid colon adenocarcinoma in identical twin sister at the age of 31/Breast cancer in maternal aunt at the age of 65/Prostate cancer in cousin at the age of 55
Surgical history: Right upper lobectomy and regional lymph node dissection
Medical observations: Stage 2 adenocarcinoma
	· CT
· MRI
· Genetic consultation
	· Genetic tests results: TP53 variant c.542G>A (p.Arg181His) which was confirmed in her mother and her twin sister.
· Lung cancer: stage II (T2N1M0) lung adenocarcinoma harboring an EGFR exon 19 p.Glu746_Ala750 deletion.


	China
2015
(10)
	45
	F
	· Neuroblastoma in upper limb at the age of 7
· Rhabdomyosarcoma at the age of 7
· Cysto-sarcoma phyllodes tumor of the right breast at the age of 28
· Bronchioalveolar cell carcinoma with hilar lymphatic metastasis at the age of 29
· Infiltrating ductal carcinoma of left breast at the age of 39
· Papillary thyroid carcinoma at the age of 39
· Gastric adenocarcinoma at the age of 41
· Osteosarcoma of maxilla at the age of 41
· Spindle cell sarcoma at the age of 43
· AML-M2 at the age of 45


	· Nine cancers during 38 years
	Positive family history
	Family history: Breast cancer in mother
Surgical history: Resection of neuroblastoma and rhabmyosarcoma/ radical mastectomy of right breast/ left-upper 
lobe resection and mediastinal lymphadenectomy/ modified radical 
mastectomy of left breast/ total thyroidectomy/ radical gastrectomy/resection of osteosarcoma
Medical observations: Development of nine primary cancers during 38 years
	· CT
· MRI
· Whole genome sequencing
· Bone marrow aspiration
	· Genetic tests findings: Two missense 
· mutations (rs1042522 and rs28934576) in TP53
· Lung cancer: Stage III, T3N1M0
· Breast cancer: Stage II, T2N0M0
· Gastric cancer: Stage IIA, T4N1M0
· Spindle cell sarcoma: Stage IIA, T1N0M0


	China
2021
(11)
	2
	M
	· Convulsion of left lower limb
	· Choroid plexus carcinoma at the age of 2
	Glioblastoma in sister at the age of 13
	Family history: Glioblastoma in his sister at the age of 13
Surgical history: Right temporo-occipital craniotomy
Medical observations: The 
demarcation between lesion and right lateral ventricular wall and choroid was not clear. The lesion at local right tentorium cerebelli was enhanced intensely and the lesion at bilateral choroid plexus was also enhanced.
	· MRI
· IHC
· Genetic consultation
	· Genetic test: Mutation was detected at the site of c.375G > A.
· Choroid plexus carcinoma: A giant 
· An irregular, lobulated and space occupying lesion with the size of (4.9cm*7.0cm*5.9cm) in right parietooccipital lobe was showed by MRI. Stage III

	China 
2021
(11)
	13
	F
	· Headache Dizziness Convulsions 

	· Glioblastoma at the age of 13
	Choroid plexus carcinoma in brother at the age of 2
	Family history: Choroid plexus carcinoma in brother 
Surgical history: Total 
resection of lateral ventricular tumors with craniotomy 
and corticostomy in the right triangle Medical observations: Unconscious, delirious, with slow pupil response to light/ Hyperactive dep tendon reflexes/Bilateral Babinski reflexes

	· CT
· MRI
· Genetic consultation
· IHC
	· Genetic test results: Mutation was detected at the site of c.375G > A
· Glioblastoma: High-density space-occupying lesions were identified in the right temporal parietal lobe and the size was about 4cm*5cm*3cm. Low-density edema zone was detected around the mass and the midline moved left under pressure.


	Germany
2021
(12)
	25
	F
	· Pain in the left iliac crest
	· Osteosarcoma at the age of 25
· Breast cancer at the age of 26
	NA
	Family history: Unremarkable for LFS
Surgical history: Negative
Medical observation: Large tumor of the left iliac bone with infiltration of periosteal muscles and soft tissue
	· USG
· CT
· MRI
· array-comparative genomic hybridization
	· Genetic test results: c.733G >A, p.Gly254-
· Ser, heterozygous
· Osteosarcoma: Grade 3 (chondro-blastic subtype)
· Breast cancer: Invasive ductal carcinoma of breast grade 2 (HER2 +), T2N1M0


	Brazil
2014
(13)
	32
	F
	· Redness and nodulation in the right breast
	· Colon cancer at the age of 17
· Breast cancer at the age of 23
	Presence of multiple primary cancers, particularly breast and colon malignancies
	Family history: NA
Surgical history: Secto-rectomy and 
sentinel lymph node excision/Colectomy/Left breast mastectomy
Medical observation: Nodularity in right breast
	· Mammography
· Colonoscopy
· MRI
· Genetic consultation
· IHC
	· Genetic test results: IVS6 + 1G >T in TP 53 gene
· Colon cancer: T3N0M0
· Breast cancer: T2N0M0


	USA
2020
(14)
	43
	F
	· Mild discomfort in
her left upper abdomen
	· Astrocytoma in her 7 years old daughter 
· TP53 mutation in her daughter

	Pancreatic neuroendocrine tumor at the age of 39
Choroid plexus papilloma at the age of 42

	Family history: A rare gastrointestinal cancer at the age of 65 in her Maternal grandmother's twin sister/Uterine cancer in paternal grandmother at the age of 50/ Astrocytoma in daughter at the age of 7
Surgical history: Laparoscopic distal pancreatectomy/Craniotomy
Medical observation: Angio-myo-liopma in left kidney and hemangioma in liver
	· CT scan
· FNA
· PET-CT
· MRI
	· Genetic test results: Hemizygous pathogenic TP53 mutation at codon 1009
· (NM_000546.5: c.1009C > T, p.R337C)
· PNET: A large (12.7 × 11 × 10 cm)
· septated pancreatic cyst with a nodular, thickened wall, Grade 2 
· Choroid plexus papilloma: MRI demonstrated a large enhancing intraventricular mass with the size of (5.3 × 3.3 × 4.3 cm) causing mass effect and midline shift, Grade 1


	Italy
2005
(15)
	20
	F
	· Swelling of right eyelid

	· Liposarcoma at the age of 20
	Positive Family history 
	Family history: Abdominal Rhabdomyosarcoma at brother at the age of 2/Lower extremity osteosarcoma at brother at the age of 16/Unclassified lung tumor at father at the age of 53 
Surgical history: Anterior orbitotomy
Medical observation:  Exophtalmus/Diplopia/Ptosis
	· CT scan
· MRI
	· Genetic test results: A missense germinal mutation in the 282 codon of exon 8 of the p53 gene
· Liposarcoma: A 1.5×1 cm mass in the superior aspect of the right orbit and upper eyelid.

	USA
2022
(16)
	40
	F
	· NA
	· Invasive adenocarcinoma of the sigmoid colon in identical twin sister at the age of 31.
	Lung adenocarcinoma at the age of 40
	Family history: Non-small cell lung carcinoma in mother at the age of 69/  Invasive adenocarcinoma of the sigmoid colon in identical twin sister at the age of 31/Breast cancer in maternal aunt at the age of 65/ Prostate cancer in great cousin at the age of 55
Surgical history: Right upper lobectomy and regional lymph node dissection
Medical observation: NA
	· CT-scan
· Genetic consultation

	· Genetic test results:  Pathogenic germline TP53 variant c.542G>A (p.Arg181His)
· Lung adenocarcinoma:  Stage II (T2N1M0)

	Norway
2006
(17)
	51
	F
	· NA
	· Breast cancer 
· Three soft tissue sarcomas 
· Anal carcinoma at the age of 48
· Leukemia at the age of 51
	Rhabdomyosarcoma and leukemia in her son at the age of 12
	Family history: Rhabdomyosarcoma and leukemia in her son at the age of 12
Surgical history: Surgery for resection of 3 sarcomas, breast mass and anal cancer
Medical observation: NA
	NA
	· Genetic test results: TP53 mutation in exon 8, codon 290/ The expression level of Wild type P53 was decreased after initiation of chemotherapy. 
· AML: M0


	South Korea 
2024
(18)
	49
	F
	· Incidental finding of a liver mass in CT scan
	· Breast cancer at the age of 30
· Pancreatic cancer at the age of 51
· Angiomyolipoma at the age of 51
· Gastric cancer at the age of 52
	Positive family history
	Family history: Esophageal cancer in father at the age of 45/Breast cancer in sister at the age of 40
Surgical history: Bilateral mastectomy/Right hepatectomy/distal pancreatectomy
Medical observation: A liver mass of 3 cm diameter that was incidentally 
identified on abdominal CT scan.
	· MRI
· CT scan
	· Genetic test results: Heterozygous 
· germline variant of TP53 (NM_000546.5):c.708C>A
· Liver mass: Gross examination 
· of the liver revealed a well-demarcated grayish-white mass abutting the liver capsule. Microscopically, the mass was well circumscribed, with the surrounding liver tissue. 
· Pancreatic mass: Gross examination of the distal pancreatectomy specimen revealed an ill-defined, grayish-white, solid lesion measuring 1.1×1×0.8 cm. Histopathologic examination identified the presence of atypical glands with desmoplastic stroma in the pancreatic parenchyma. 

	China
2022
(19)

	22
	F
	· NA
	· Glioblastoma at the age of 22
	NA
	Family history: NA
Surgical history: Total resection of Glioblastoma multiform in temporal lobe
Medical observation:  Tumor recurrence at the previous surgical defect site
	· MRI
· IHC
	· Genetic test results:  Germ line TP53 p.R282W mutation 
· Glioblastoma multiform:  IHC results showed weak positive staining for IDH1 R132H, mutant p53, and high Ki-67 index.

	USA
2023
(20)
	54
	F
	· Incidental finding of two masses in the right upper lobe (RUL) and left upper lobe (LUL) of lungs 
	· Bilateral breast cancer+ de novo germline TP53 mutation
	Lung adenocarcinoma at the age of 54
	Family history: NA
Surgical history: Lobectomy/Bilateral mastectomy

	· CT
· MRI
· PET-CT
· FDG
	· Genetic test results:  TP53 G245S mutation
· Lung cancer: CT-scan revealed a 2.5 cm RUL mass with an enlarged right hilar lymph node, a contralateral 1.9 cm LUL mass, and a left seventh rib metastasis.

	Croatia 
2021
(21)

	36
	F
	· Mastalgia 
· Yellowish discharge from her right breast.
	· Solitary fibrous tumor
· Breast cancer at the age of 40

	· Simultaneous cancers
· Breast cancer in mother at the age of 33
	Family history:  Breast cancer in mother at the age of 33/ Breast cancer in maternal grandmother at the age of 65/Lung cancer in uncle at the age of 70
Surgical history: Resection of a solitary mediastinal mass/Mastectomy of right breast and axillary dissection
Medical observation:  A lesion in the upper left quadrant of the
right breast
	· MRI
· IHC
· Genetic consultation
	· Genetic test results:  a germline single nucleotide variant: (c.1101-1G>A) in TP53 gene.
· Fibrous tumor: Histopathology staining showed high mitotic activity and IHC staining was positive for CD34 and STAT6.
· Breast cancer: Invasive ductal carcinoma grade 3 ( pT1bN1).

	Belgium
2023
(22)
	2.5 years old
	M
	· Pubic hair
	· Pure androgen-secreting adrenocortical tumor at the age of 2.5 years
	NA
	Family history: Unremarkable
Surgical history: Laparoscopic unilateral adrenalectomy
Medical observation: Penile enlargement/ Frequent erections/
and rapid linear growth/Symmetric pre-pubertal testes
	· CT
· MRI
· USG
· CXR
	· Genetic test results: TP53 gene variant NM_0000546.5(TP53):c.473G>A, 
· p.(Arg158His).
· Clinical findings: His bone age was 3.5 years and the levels of testosterone, androstenedione, dehydroepiandrosterone-sulfate, and systolic blood pressure were increased. 
· Imaging findings: MRI showed a well-defined (26×23×31 mm) and hyperintense mass. 

	Japan
1999
(23)
	38
	M
	· NA
	· Gastric cancer at the age of 38
· Hepato-sarcoma in son at the age of 11
	NA
	Family history: Hepato-sarcoma in son at the age of 11/Hepato-cellular carcinoma in father at the age of 63
Surgical history: None
Medical observation: -
	· PCR
· IHC
	· Genetic test results: Germline missense mutation in exon 8 at codon 273 of the p53 gene. Analysis showed overexpression of the p53 protein in IHC and loss of heterozygosity in the opposing allele carrying the wild-type p53 gene. 

	Brazil
2022
(24)
	67
	F
	· Tenesmus
· Hematochezia
· Increased bowel movements
· Weight loss
	· Breast cancer in daughter at the age of 32

	Rectal leiomyosarcoma 
	Family history: Adrenocortical carcinoma in granddaughter at the age of 8/Breast cancer in daughter at the age of 32/Prostate cancer in two brothers at the ages of 65 and 68
Surgical history: Anterior rectosigmoidectomy with terminal colostomy 
Medical observation: Digital rectal examination indicated a tumor in the anterior wall of the rectum, 7 cm away from the anal margin.
	· CT
· MRI
· Laparatomy
· IHC
· PCR
	· Genetic test results: Germline pathogenic variant p. R337H heterozygous in exon 10 of TP53.
· Rectal leiomyosarcoma: The appearance of the tumor was vegetating and infiltrating.
· Pelvic MRI showed thickening of the rectum walls 7 cm from the anal border, with suspicion of uterine invasion. 




The distribution of reported pathogenic TP53 variants across the gene is illustrated in Fig. 1.
Fig. 1 Distribution of pathogenic TP53 variants reported in the reviewed case reports, showing their positions across the exons and introns of the TP53 gene
[image: ]
Case presentation: 
A 34-year-old male presented to the internal medicine clinic with a six-month history of hematochezia, tenesmus, increased bowel movements, and unintentional weight loss. He had no significant past medical history and was not taking any medications. At initial consultation, he denied any known gastrointestinal malignancies among his first-degree relatives.
On physical examination, the patient appeared pale, with a body mass index (BMI) of 23 kg/m². No abdominal masses or hepatosplenomegaly were detected. Digital rectal examination revealed a firm, immobile mass approximately 5 cm from the anal verge. Laboratory evaluation revealed anemia (hemoglobin: 9.5 g/dL), while liver and renal function tests were within normal limits.
The patient was referred to the gastroenterology department. Colonoscopy revealed a 4 cm ulcerated, friable, infiltrative mass located 5 cm from the anal verge, causing partial luminal obstruction. No additional lesions were found throughout the colon. Multiple biopsies were obtained, and histopathological analysis confirmed poorly differentiated adenocarcinoma. According to the TNM staging system, the tumor was staged as T4N2M0. Immunohistochemical analysis demonstrated intact nuclear expression of MLH1, MSH2, MSH6, and PMS2, consistent with a mismatch repair-proficient (pMMR) phenotype, and the clinical profile fulfilled the Revised Bethesda and Chompret criteria, based on the presence of a rectal carcinoma before age 46 and multiple family members affected by malignancies, including soft tissue sarcomas and brain tumors (Tables 2 and 3).
Table 2. Diagnostic Criteria for Li-Fraumeni Syndrome
	Criteria
	Requirements

	Classic LFS criteria
	1. An individual diagnosed with a soft-tissue sarcoma before age 45
AND
2. A first-degree relative with any type of cancer before age 45
AND
3. Another first- or second-degree relative with any type of cancer before age 45 or a sarcoma at any age.

	Birch Criteria
	1. Two first- or second-degree relatives with LFS-related cancers, one diagnosed before age 45
 OR
2. Three family members with any cancer, one diagnosed before age 45, and one diagnosed before age 40 
OR
3. An individual with a tumor in the LFS spectrum (e.g., soft tissue sarcoma, osteosarcoma, breast cancer, brain tumor, adrenocortical carcinoma, leukemia, lung cancer) before age 36.

	Chompret criteria
	1. An individual with a tumor in the LFS spectrum before age 46, and at least one first- or second-degree relative with an LFS spectrum tumor (other than breast cancer if the individual has breast cancer) before age 56 or with multiple tumors
OR
2. An individual with multiple tumors (excluding multiple breast tumors), two of which belong to the LFS spectrum, with the first occurring before age 46
OR
An individual with adrenocortical carcinoma or choroid plexus tumor, regardless of family history.


Table 3. Clinical, Genetic, and Pathological Characteristics of a Young Male Patient with Rectal Adenocarcinoma and a Germline TP53 Variant
	ID
	sex
	Age
	Amsterdam
	IHC-
	Revised Bethesda
	FRANKLIN
	Location of cancer
	TNM staging
	stage
	Pathology 

	L50
	male
	34
	POS
	PMMR
	POS
Age≤50
	TP53(p)
APC(vus)
MSH6(vus)
PKHD1(LP)/
FREM2(VUS)
PAH(P)
FREM2(VUS)
LAMB2(VUS)
	RECTUM
	T4N2M0
	IV C
	 Poorly differentiated adenocarcinoma




Despite receiving a diagnosis of advanced rectal cancer, the patient initially declined further diagnostic workup and treatment. Five months later, he returned with worsened symptoms, including anal pain and mucus discharge. Repeat colonoscopy demonstrated a large polypoid mass 3–4 cm from the anal margin. CT imaging of the chest, abdomen, and pelvis was performed. Chest CT was unremarkable. Pelvic CT revealed bilateral pelvic lymphadenopathy and significant rectal wall thickening with luminal narrowing. Abdominal CT showed three hypodense hepatic lesions suggestive of metastases. Interestingly, serum carcinoembryonic antigen (CEA) was within normal limits.
Upon further evaluation, a detailed family history was obtained, revealing several malignancies in both first- and second-degree relatives: cerebral meningioma at age 49 and uterine leiomyosarcoma at 55 in his mother, gastric cancer at 60 in his great-aunt, gastric cancer at 35 in his great cousin, and small intestine sarcoma at 48 in his maternal grandmother (Figure 2). This pattern raised clinical suspicion of hereditary cancer syndrome.
Fig. 2 Schematic pedigree of the family showing cancer diagnoses and TP53 variant status. The arrow indicates the index patient. Squares represent males and circles represent females. Colors indicate reported cancer types as defined in the legend. Asterisks indicate family members who underwent cascade genetic testing
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Chemotherapy was initiated using the CAPEOX regimen (capecitabine and oxaliplatin), followed by external beam radiotherapy (EBRT) administered five to six times per week over a 6-week period. Due to progressive symptoms, including persistent rectorrhagia and anorectal pain, the patient underwent abdominoperineal resection (APR).
Despite aggressive treatment, the patient’s condition continued to deteriorate due to widespread metastasis. He passed away nine months after the initial diagnosis from complications related to advanced cancer. This case underscores the aggressive nature of early-onset rectal adenocarcinoma in the context of Li-Fraumeni Syndrome (LFS) and highlights the critical importance of timely genetic assessment in young patients with suggestive family histories.
Microscopic analysis of the resected tumor revealed poorly differentiated adenocarcinoma with cribriform and glandular architecture, deep infiltration into the rectal wall, marked cytologic atypia, and a mitotic index of 12 per 10 high-power fields (Figure 3). IHC confirmed intact nuclear expression of MLH1, MSH2, MSH6, and PMS2. The retained expression of all four MMR proteins did not support an MMR-deficient phenotype (Figure 3C–F).
Fig. 3 Histopathological and immunohistochemical analysis of rectal tumor tissue. (a, b) Hematoxylin and eosin (H&E)-stained sections showing invasive poorly differentiated rectal adenocarcinoma (×100). (c–f) Immunohistochemical staining for mismatch repair (MMR) proteins showing retained nuclear expression, consistent with a pMMR phenotype. (c) MSH2; (d) MSH6; (e) MLH1; (f) PMS2
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Given the early onset of colorectal cancer and a strong family history of LFS-spectrum tumors [29], the patient fulfilled the Chompret and revised Bethesda criteria (Tables 2 and 3). He was subsequently enrolled in the Iranian Hereditary Colorectal Cancer Registry [30] and referred for genetic counseling and whole-exome sequencing. Genomic DNA extracted from peripheral blood leukocytes underwent whole-exome sequencing (WES) using the Agilent SureSelect v6 enrichment kit and Illumina HiSeq 4000 platform, achieving an average depth of 100X. 
WES identified a heterozygous germline pathogenic TP53 variant, NM_000546:c.1010G>A, p.(Arg337His) (rs121912664), located in exon 10. This variant was confirmed by Sanger sequencing (Figure 4). Additional variants of uncertain significance (VUS) were noted in the MSH6 and APC genes (Table 4). 
Table 4. Annotated whole-exome sequencing variants identified in the index patient. The table follows the nomenclature recommended by the Human Genome Variation Society (HKVC) where HGVS.c refers to the coding variant and HGVS.p to the protein level variant gnomAD genome aggregation database (provision of allele frequency), SIFT Sorting intolerant from tolerant, PolyPhen2 Polymorphism Phenotyping, version 2, CADD Combined annotation dependent depletion (provision of Phred score, version 1.6), DANN Deep neural network (provision of a functional prediction score), ClinVar Archive of interpretations of clinically relevant variants, ACMG American College of medical Genetics and genomics.
	Gene.refGene
	Zygosity
	
	Exon number
	HGVS.c

	HGVS.p

	Chr
	avsnp150
	InterVar_automated
	ExAC_ALL
	SIFT_pred
	Polyphen2_HVAR_pred
	CADD_phred
	DANN_score

	TP53
	het
	NM_000546.6
	Exon 10
	c.1010G>A
	p.(Arg337His)
	chr17
	rs121912664
	Pathogenic
	8.52E-06
	D
	P
	25
	0.999

	APC
	het
	NM_001127511
	exon14
	c.C7423A
	p.L2475I
	chr5
	.
	Uncertain significance
	.
	D
	P
	11.07
	0.986

	MSH6
	het
	NM_00128149:
	exon2
	c.A2377G
	p.K793E
	chr2
	.
	Uncertain significance
	.
	T
	B
	18.85
	0.995

	POLQ
	het
	NM_199420
	exon29
	c.C7640T
	p.A2547V
	chr3
	rs2306211
	Uncertain significance
	0.0259
	T
	D
	29.1
	0.999

	PKHD1
	het
	NM_138694
	exon60
	c.T10036C
	p.C3346R
	chr6
	rs149798764
	Uncertain significance
	0.0003
	D
	D
	24.5
	0.991

	PAH
	het
	NM_000277
	exon8
	c.G898T
	p.A300S
	chr12
	rs5030853
	Likely pathogenic
	0.0004
	D
	D
	34
	0.997


Table 4 summarizes the annotated whole-exome sequencing results, including the pathogenic TP53 p.R337H variant and additional variants of uncertain significance in APC, MSH6, POLQ, and other cancer-related genes. Cascade genetic testing in the family revealed the same p.R337H variant in the patient’s mother, sister, and her daughter (Figure 4). Unfortunately, despite aggressive multidisciplinary management, the patient died nine months after diagnosis due to widespread metastatic disease. 
Fig. 4 Representative Sanger sequencing chromatograms demonstrating the heterozygous TP53 c.1010G>A [p.(Arg337His)] variant in the index patient and variant-positive relatives. The variant position is indicated by arrows
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Discussion:
Li-Fraumeni syndrome (LFS) is a rare hereditary cancer predisposition syndrome first characterized by Li and Fraumeni in 1969 following the observation of familial clustering of soft-tissue sarcomas [31]. It follows an autosomal dominant pattern of inheritance and is most commonly caused by germline pathogenic variants in the TP53 tumor suppressor gene, which plays a critical role in genomic stability through regulation of cell-cycle arrest, DNA repair, and apoptosis. The classical tumor spectrum in LFS includes soft-tissue and bone sarcomas, premenopausal breast cancer, central nervous system tumors, and adrenocortical carcinoma; however, more recent evidence indicates that the phenotypic range is broader and encompasses gastrointestinal malignancies, including colorectal cancer (CRC) [4,7].
A 34-year-old man presented with early-onset rectal adenocarcinoma as the first and sole manifestation of LFS, a rare initial presentation of the syndrome. Although CRC is relatively uncommon in LFS, studies have reported a significantly higher risk compared with the general population, often occurring decades earlier [4,33–36]. In the general population, the median age at CRC diagnosis is over 70 years, whereas in LFS, CRC may develop in the second or third decade of life [4,34]. The rectal location in this case aligns with previous reports indicating a left-sided predominance of TP53-associated CRCs [37].
Genetic testing revealed a  p.R337H missense variant in TP53, located in exon 10 and affecting the tetramerization domain of the p53 protein. Although this variant is well-characterized in Brazilian populations, with approximately 0.3% of individuals being carriers, it has not been previously reported in the Iranian population [39,40]. Experimental evidence from murine models indicates that homozygous p.R337H carriers exhibit increased tumor susceptibility following carcinogen exposure, supporting its pathogenic potential [39]. Furthermore, Galante et al. demonstrated that the p.R337H variant exhibits reduced but sex-biased penetrance, with female carriers being more frequently affected by cancer [40].
Pedigree analysis of the patient revealed an autosomal dominant pattern of malignancies across three generations, fulfilling the clinical diagnostic criteria for LFS. The co-segregation of the p.R337H variant in his sister and other relatives further supports its role in this familial cancer cluster. 
While brain tumors are well-recognized features of LFS, meningiomas are rarely reported within its tumor spectrum. Most central nervous system tumors in TP53 mutation carriers consist of choroid plexus carcinomas, gliomas, and medulloblastomas, often showing a bimodal age distribution [42,43]. The presence of a meningioma in the patient’s mother is therefore notable and may represent an expanded phenotypic expression associated with the p.R337H variant. This finding underscores the importance of considering broader CNS surveillance in affected families, even for tumor types that are uncommon in LFS. To contextualize our findings, we reviewed 29 previously published LFS case reports (Table 1). Only a small proportion involved colorectal cancer, and even fewer reported CRC as the initial or sole malignancy [44]. To our knowledge, this is the first reported case of early-onset rectal adenocarcinoma associated with a germline TP53 p.R337H variant in an Iranian patient. Notably, the patient also carried variants of uncertain significance in APC and MSH6; however, their clinical contribution to the phenotype remains unknown, and no causal inference can currently be made.
The reviewed cases consistently demonstrate the broad tumor spectrum and early-onset cancers characteristic of LFS, with breast cancer and sarcomas being the most frequent initial manifestations. Despite geographic and clinical heterogeneity, nearly all cases harbored pathogenic germline TP53 variants, reinforcing the central role of p53 dysfunction in tumor predisposition. Only a minority of reports identified colorectal cancer as the first presenting malignancy, indicating that while possible, CRC remains an uncommon initial phenotype in LFS.
Our case highlights that early-onset CRC can serve as a sentinel manifestation of LFS and emphasizes the importance of routine germline testing for timely risk stratification and cascade screening in affected families. These findings support referral for comprehensive genomic testing including multigene panels or whole-exome sequencing in young CRC patients, particularly when family history is suggestive. The patient also carried variants of uncertain significance in APC and MSH6; however, their clinical contribution to the phenotype remains unknown, and no causal inference can currently be made.
Conclusion: 
This case emphasizes the importance of considering Li-Fraumeni syndrome in young colorectal cancer patients with a suggestive family history. The identification of the TP53 p.R337H variant in an Iranian patient adds to the reported geographic and phenotypic spectrum associated with this germline variant. Early-onset CRC as the initial manifestation of LFS is rare, highlighting the importance of considering comprehensive germline genetic evaluation in young patients, particularly when the family history is suggestive of a hereditary cancer predisposition syndrome.
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