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A new mutation in Muir-Torre syndrome associated with familiar transmission of different gastrointestinal adenocarcinomas
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Introduction

Hereditary Nonpolyposis Colorectal Carcinoma (HNPCC) represents about 3-6% of all colon carcinoma cases [START_REF] Suoza | Review article: a molecular rationale for the how, when and why of colorectal cancer screening[END_REF][START_REF] Lawes | Pathogenesis and clinical management of hereditary non-polyposis colorectal cancer[END_REF]. The inheritance is autosomal dominant with 80% penetrance [START_REF] Lawes | Pathogenesis and clinical management of hereditary non-polyposis colorectal cancer[END_REF]. Its development is related to the germline mutations (hMLH1, hMSH2, hMSH6, hPMS1, hPMS2) of the Mismatch Repair (MMR) genes. These colorectal carcinomas typically develop at a young age and usually localize proximal to the lineal flexure [START_REF] Suoza | Review article: a molecular rationale for the how, when and why of colorectal cancer screening[END_REF][START_REF] Lawes | Pathogenesis and clinical management of hereditary non-polyposis colorectal cancer[END_REF].

Case Report

A 57 year old male patient was presented with a papulous growth on the patient's neck, with a carcinoma of the caecum and a carcinoma of the head of the pancreas, detected on CT scanning. He underwent a palliative right hemicolectomy and Roux-Y bypass with a fine-needle biopsy from the pancreatic head mass. Histological results proved to be mucinous carcinoma of the caecum, adenocarcinoma of the pancreas and sebaceous carcinoma of the skin.

Further cancer cases were identifed in the family history including two colon cancers (diagnosed at age 49 and 25 years respectively), two gastric cancers (diagnosed at age 60 and 48 years respectively) and an endometrioid uterine adenocarcinoma (diagnosed at age 54 years). Per patient report, a malignant skin lesion was removed from the mother of the index person before her colon carcinoma, but exact timing and histologic diagnosis was not available (Figure 1).

Both the colon carcinoma and the skin tumor proved to be microsatellite unstable. We were not able to complete microsatellite instability investigation from the pancreatic tissue because of the insufficient quantity of the specimen.

Immunohistochemistry from both the bowel, pancreas and skin samples showed Interestingly, the appearance of both benign and malignant skin lesions preceded the prognostically more important gastrointestinal malignancies [START_REF] Ponti | Identification of Muir-Torre syndrome among patients with sebaceous tumors and keratoacanthomas[END_REF]5). Most of the time, these sebaceous lesions or keratoacanthomas are multiple and locating on the face or the neck of the patient (5). In contrast with HNPCC where the mutations are located about equally on hMLH1 and hMSH2 genes, the mutations in MTS are dominantly located on hMSH2 (6,7). The collection of family history towards HNPCC in patients with sebaceous skin lesions is highly suggested. If accumulation of GI malignancies are found in the family history, performing immunhistochemistry and microsatellite instability test from skin laesions are adviced to confirm HNPCC (4,5,6)(Figure 2). Thus, the presence of sebaceous skin lesions can support the earlier diagnosis of HNPCC in families.

The prevalence of pancreatic cancer in HNPCC families is slightly higher than in the general population but this elevation is not statistically significant [START_REF] Watson | The tumor spectrum in the Lynch syndrome[END_REF]. In the literature so far just a few cases of the carcinoma of the ampulla of Vater were presented in association of Muir-Torre syndrome [START_REF] Matthews | Muir-Torre syndrome: a case for surveillance of the ampulla of Vater[END_REF]. There is only one published evidence of any association of MTS with pancreatic cancer. In a large population-based study three cases of pancreatic carcinomas were found as an associated neoplasm among 500 patients suffering from cutaneous sebaceous
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5 carcinoma [START_REF] Dores | Incidence of cutaneous carcinoma and risk of associated neoplasms: insight into Muir-Torre syndrome[END_REF]. In the case presented by us there was no jaundice and the final hystological result confirmed that it was in fact a pancreatic adenocarcinoma and not a tumor of the ampulla of Vater.

In our study, a mutation in exon 10 of hMLH1 gene (c. 794 G>C) was identified. This mutation leading to an Arg>Pro change, has not been published yet in english medical literature, and in the international databases [START_REF]International Society for Gastrointestinal Hereditary Tumors[END_REF]. The heterodimer united from the hMLH1 and hPMS2 called MutLα has an important role to correct the errors generated during DNA replication [START_REF] Plotz | Mutations in the MutSα interaction interface of MLH1 can abolish DNA mismatch repair[END_REF]. During this repair process MutLα has an ATP-dependent connection with the MutSα which identifies the DNA mismatches [START_REF] Plotz | Mutations in the MutSα interaction interface of MLH1 can abolish DNA mismatch repair[END_REF]. Arg265 is situated in the MutS homologs interaction domain, which is an evolutionally conservative region of hMLH1.

Arginine as a basic amino acid has a very polar side chain, which render it highly hidrophilic, while the Proline substituent has a cyclic aliphatic, apolar side chain, which makes it markedly different. Proline, unlike the other amino acids, has a secondary amino group, and the resulting cyclic structure may cause structural distortions. We have applied three different softwares to predict pathogenicity of this variant [START_REF]Sorting Intolerant from Tolerant[END_REF]14,15). These softwares predicted this amino acid substitution to be "deleterious" [START_REF]Sorting Intolerant from Tolerant[END_REF], "pathological" (14), and "probably damaging" (15) on the basis of sequence homology and the physical properties of amino acids. We assume that this mutation might have pathological consequence.

Five of the family members carried this mutation, just as the daughter of the index person who suffered from colon cancer at early age. This mutation was found in the son of the index person's sister who suffered from endometrial cancer and died of gastric cancer later (Figure 1).
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Summary

The unique feature of our case is that pancreas and colon cancer are associated in a patient with Muir-Torre syndrome. This unusual simultaneous appearance of these two primary tumors in MTS was not published yet in english literature. The early diagnosis and treatment in our case would have been helpful if the hereditary character of this disease had been identified earlier. Careful family history and in case of positive history, genetic testing are necessary with patient who presents sebaceous skin lesions. This followed by serial screening exam helps to identify gastrointestinal malignancies in an earlier stage. The serial screening exam must contain not just colonoscopy but gastrofiberoscopy as well because of the high risk of gastric and ampulla of Vater carcinomas among these patients.The detected mutation in this family is published first in the English literature and considered to be pathogenic. 

  protein products of the hMLH1 gene in the nuclei of the tumor cells. The sequencing analysis showed a missense mutation (c.794 G>C) in exon 10 of the hMLH1 gene causing an Arg>Pro change at the amino acid position 265. Discussion The Muir-Torre syndrome is an autosomal dominant cancer syndrome, where the simultaneous appearance of sebaceus skin lesions and gastrointestinal malignancies is characteristic. Lynch et al. was the first in 1981 who published the association of high prevalence of skin cancers in a HNPCC family (3).

Figure 1 .

 1 Figure legends:

Figure 2 .

 2 Figure 2. Strategy for the identification of Muir-Torre syndrome.(9)
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