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Introduction
Colorectal cancer is the third most common type of cancer and there were approximately 

60,090 new cases in 2015 [1]. There are two common forms of hereditary colorectal cancer, familial 
adenomatous polyposis (FAP) and hereditary non-polyposis colorectal syndrome (HNPCC). 
FAP is due to mutation in the APC gene and HNPCC is caused by mutations in mismatch repair 
genes. These mutations in the mismatch repair genes leads to microsatellite instability; the most 
common genes involved are hMSH2, hMLH1, and hPMS1/2. More recently there have been new 
mutations identified that result in polyposis syndromes. Al-Tassan et al first described a British 
family with multiple colorectal adenomas and carcinomas who were found to have a G:C→T:A 
mutation in MYH [2]. Since then multiple biallelic mutations in MYH have been reported, but 70% 
of the mutations are attributed to Y179C and G396D mutations [3]. MYH-associated polyposis 
is an autosomal recessive disorder due to mutations in MYH also known as MUTYH [4]. MYH-
associated polyposis is now considered to account for 50% of APC mutation negative polyposis [5].

MYH is a DNA glycosylase involved in the base excision repair pathway [6,7]. The importance of 
the base excision repair pathway is its involvement in repairing mutations caused by reactive oxygen 
species (ROS) [8]. One of the most common ROS is 8-oxo-7, 8-dihydroguanine (8-oxoG) which is 
highly mutagenic [6,7,9]. Therefore, mutations in MYH result in high levels of oxidative damage 
and have excessive G:C→T:A somatic transversions in the APC gene and somatic mutations in the 
K-ras gene [10-12]. Our patient has a mutation not previously described in the MYH gene.

Case Presentation
A 43 year old Egyptian man presented with a large rectal mass, identified 6 cm from the anal 

verge. Workup included a colonoscopy that revealed a rectal adenocarcinoma, clinically a Stage III, 
cTx, cN1, cM0, and more than 75 polyps throughout his colon. Immunohistochemistry (IHC) was 
performed on the initial biopsy demonstrating expression of MLH1, MSH2, MSH6, and PMS2. 
Further molecular testing revealed no mutations in the APC gene and no MYH mutations at G382D 
or Y165C sites. However there was novel biallelic deletion of exon 7 in the MYH gene, which has not 
previously been reported (Figure 1).

The patient was discussed in our multidisciplinary tumor board and consensus was to begin 
neoadjuvant chemoradiation therapy. The patient received infusional 5-FU with concurrent 
radiation which was completed in October of 2011. Following the neoadjuvant chemoradiation 
therapy, he underwent a laparoscopic total proctocolectomy with end ileostomy in December of 
2011. The pathology showed a complete pathologic response and no malignancy was identified in 
33 lymph nodes, but there were multiple tubulovillous adenomas seen throughout the specimen 
(Figure 2). In addition, the specimen was sent for molecular testing which revealed no mutations 
in the APC gene, no MYH mutation at G382D or Y165C sites, but there was a deletion of exon 7 in 
the MYH. The deletion of exon 7 in the MYH was a biallelic mutation. Subsequently, he received 
adjuvant CAPOX from February to June of 2012. His last follow up was January 2014 and there was 
no evidence of disease.

Discussion
Since the initial description by Al-Tassan in 2002 [2]. Over 303 variations in MYH have been 
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identified [13]. The deletion of exon 7 in the MYH gene has not 
previously been described. MYH mutations account for 0.4-1% 
of colorectal cancers [14,15]. In addition, in the literature 58-60% 
of patients with polyposis will have colorectal carcinoma [5,16]. 
Individuals with MYH associated polyposis (MAP) have between 
10 and >100 polyps on age of presentation. There have been series 
looking at the association of phenotype and genotype. Nielson, et 
al published a large series of 257 patients with MAP reviewing the 
phenotypes and genotypes of these patients and found Y179C had 
more severe phenotype. One reason for this more severe phenotype 
is patients with mutations in G396D typically present at a mean age 
of 51 years compared to patients with Y179C mutations who present 
at a mean age of 43 years [5]. Furthermore, 15% of those with G396D 
mutations had more than 100 polyps and 20% had fewer than 10 
polyps compared to Y179C homozygotes where 29% had more than 
100 polyps and only 2% had fewer than 10 polyps [5]. Patients with 
MUTYH mutations are phenotypically similar to attenuated FAP (a 
milder form of FAP) [17]. However, patients tend to have hyperplastic 
and sessile serrated polyps [18].

Current screening guidelines from the National Comprehensive 
Cancer Network (NCCN) recommend testing for MUTYH if there is 
a personal history of greater than 10 adenomas, the person has known 
family members with biallelic MUTYH mutations, or those who meet 
criteria for serrated polyposis syndrome. In addition, when a person 
presents with polyposis APC mutations should be tested for first and 
then testing for the two most common northern European founder 
MUTYH mutations [19]. The current guidelines do not recommend 
screening the entire MUTYH gene, but only if one founder mutation 
is identified. Our patient had a homozygous deletion of exon 7 and 
would not have been identified by routine screening. In addition, 
the patient is a Coptic Christian from Egypt, a group of people with 
limited sequence data. The mutational analysis was performed by 
Myriad Genetic Laboratories. They recently reviewed their patients 
that had undergone genetic testing for MUTYH founder mutations 
and patients with colorectal cancer younger than age 50 and less than 
10 adenomas. The patients screened for MUTYH founder mutations, 
25% had additional MUTYH mutations identified. In addition, those 
screened who were younger than 50 or less than 10 adenomas, 20% 
had biallelic mutations that otherwise would have been categorized to 
monoallelic [20]. Therefore, mutations in MUTYH may be missed in 
patients being tested only for founder mutations.

Conclusion
Our patient has a mutation not previously described in the MYH 

gene and the mutation is not routinely screened for in patients with 
polyposis. Here we describe a case with a mutation in MYH that 

has never been reported resulting in MYH-associated polyposis. 
MYH-associated polyposis is now known to be a cause of colorectal 
cancer. Our patient had a polyposis syndrome consistent with MYH-
associated polyposis and the mutation of deletion of exon 7 in MYH 
is a novel mutation that would have otherwise been missed if the full 
MUTYH was not sequenced. Therefore, in patients with a suspicion 
of MYH associated polyposis that test negative for APC gene should 
be considered for complete MYH gene analysis.
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Figure 1: Pretreatment PET/CT Scan showing the avid rectal cancer.

Figure 2: Pretreatment CT scan showing rectal cancer and prominent 
perirectal lymph node.
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