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Abstract

Background: The relationship of mutations in the BRCA 2 
gene has been established with some types of tumors, espe-
cially breast, ovarian, prostate, or pancreatic cancer. Howev-
er, the relationship between the development of colorectal 
tumors and type of genetic alteration is not entirely clear. 

Case Presentation: We present the case of a 64-year-old 
Spaniard male carrier of a BRCA 2 germline mutation, with 
family history of several types of cancer, who developed lo-
cally advanced rectal adenocarcinoma, treated with neoad-
juvant chemoradiotherapy with capecitabine, underwent 
surgery and received adjuvant capecitabine and oxaliplatin. 
Finally, complete response maintained since June 2016 until 
today. 

Conclusions: This is an infrequent case that provides rel-
evant information on the link between the germline BRCA 
mutations and this type of tumors. Although not confirmed 
yet, this relationship would make us consider the possibility 
of taking advantage of the diagnostic opportunity screening 
these patients for colorectal cancer.

Background

We present the case of a Spaniard male who was carrier of a 
pathogenic germline mutation in theBRCA2 gene. The proteins 
synthesized by these genes are part of the DNA damage detec-
tion andrepair mechanisms. However, even though the genetic 
alteration is present in all the cells of thecarriers, the factors 
that modulate tissue-specific modulation to promote carcino-
genesis in aspecific organ are still unknown.

Case presentation

The patient is a 64-year-old man with a germline mutation 
in the BRCA2 gene and a personalhistory of atrial fibrillation, 
vasomotor rhinitis, dyslipidemia, and intestinal dysrhythmia 
(Figure 1). 

His family history includes breast cancer in 2 of his sisters, 
one of whom was the index case that raised suspicion of heredi-
tary cancer predisposition syndrome. A test revealed a deletion 
in BRCA2 c.9026_9030delATCATp. (Tyr3009fs). Three paternal 
aunts and 4 paternal cousins had developed breast cancer. In 
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addition, he had 2 daughters under 45 years old who were carri-
ers for the same mutation and had a diagnosis of breast cancer, 
and a son who was healthy carrier.

Figure 1: Index case and family members carrying the mutation. 
The patient presented with rectum ADC and the age and type of 
tumors diagnosed.

He was admitted with pinkish mucus in stool without any 
other associated symptoms; the abdomen was soft and de-
pressible, not painful on palpation with no masses. No lymph 
nodes were palpable. Absence of hepatomegaly or splenomeg-
aly at the first visit to general practitioner in July 2015.

A fecal occult blood test was conducted in August 2015 
and was positive, without signs of anemia. The colonoscopy 
revealed an ulcerated cancer in the upper-middle rectum, 10-
15 cm diameter occupying half of the circumference. Biopsy 
showed histological confirmation of poorly differentiated ADC 
not expanded, without involvement of the mismatch repair sys-
tem in the immunohistochemical study.

The pelvic MRI showed thickening of the proximal rectal wall 
that was compatible with cT3-4N1, Stage IIIB [1] rectal cancer 
(Figure 2) with several adenopathies in meso-rectal fat up to 
0.6 cm.

The extension study with CT was negative, without any 
metastatic lesion. Liver of normal size and morpho-structural 
characteristics; no mesenteric, retroperitoneal, iliac, or inguinal 
nodes of pathological size were evident. Pancreas, spleen, adre-
nal glands and both kidneys were free of pathology.

Initial neoadjuvant treatment was administered with 
capecitabine together with radiotherapy on the primary tumor 
and lymphatic drainage chains, which ended on November 9, 
2015, and was well tolerated. On January 21, 2016, the patient 
underwent laparoscopic anterior resection with mechanical 
anastomosis and protective ileostomyachieving a complete re-
section (R0). The results from the anatomopathological analysis 
were compatible with ypT1N0 rectal adenocarcinoma (Stage I) 
[1].

Then, the patient started adjuvant chemotherapy with 
capecitabine plus oxaliplatin for 6 cycles which ended in June 
2016. The patient attained complete response and has been 
monitored since then without reappearance of the disease. 

Summarizing, we described a case of locally advanced rectal 
cancer in a patient with germline BRCA2 mutation. Diagnosed 
in August 2015, after completing neoadjuvant chemoradio-
therapy, he underwent surgery in January 2016, followed by 6 
cycles of adjuvant chemotherapy combination (oxaliplatin and 
capecitabine), which ended in June of the same year. 

Since then, he has started regular check-ups every 3 months 
for 1 year, then every 6 months for 2 years, and annually from 
2019. The last consultation was in January 2023, with no signs 
of recurrence in colonoscopy or CT scan and normality of tumor 
markers (regular CEA tests every 6 months). 

Discussion 

The risk of breast cancer in men with the BRCA2 mutation 
is higher than in the general population. There is also a proven 
association between BRCA2 mutation and other tumors, such 
as prostate, pancreas, larynx, or malignant melanoma. On the 
other hand, the increased risk of developing colorectal cancer 
in this population has not yet been accurately described [2].

Colorectal cancers are currently one of the most common 
types of cancer, and it is expected to be the most diagnosed 
cancer in Spain in 2023. In locally advanced rectal cancer, such 
as the case described above, the use of neoadjuvant treatment 
with chemoradiotherapy prior to surgery followed by 5-fluoro-
uracil chemotherapy based, has shown very beneficial results; 
reducing the risk of local recurrence to 7.6% in 5 years, reaching 
11.4% of pathological complete responses and overall survival 
rates close to 80% [3]. In our case, 7 years have passed since 
surgery with no signs of relapse. The postoperative histopatho-
logical features (TNM stage, T substage, the number/proportion 
of involved lymph nodes) and the quality of the mesorectal exci-
sionhave an impact on the risk of local recurrence.

Although most cases related to an inherited genetic predis-
position appear in the context of Lynch syndrome, some re-
cent studies have reported a higher probability of developing 
colorectal cancers in the context of BRCA1 and BRCA2 muta-
tions as well [2]. 

There have been attempts to establish this correlation for 
quite some time, initially in the community of Ashkenazi Jews 
(with a high prevalence of BRCA mutations) with colorectal can-
cer, which showed high mutation levels suggesting a potential 
association [4]. The characteristics of carriers who develop co-
lon tumors generally include a younger phenotype on diagno-
sis, with a more common involvement of the left colon. 

One of the largest case series researched to date included 
approximately 7000 women with colon cancer and BRCA1/
BRCA2 involvement, and it showed an increased risk of colorec-

Figure 2: MRI of cT3-4N1 locally advanced rectal cancer.
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tal cancer in patients under 50 years old with BRCA1 mutation, 
but not in patients with BRCA2 mutation or patients over that 
age [5].

However, there are several published meta-analyses that 
provide contradictory results regarding BRCA1/BRCA2 involve-
ment in the risk of developing colorectal cancer. It seems that 
BRCA1 involvement could be a risk factor according to these re-
sults, but the evidence for BRCA2 remains inconclusive [6]. 

Another recent study published in 2020 by Sun P et al. [7], 
which compares the incidence of colorectal cancer in men who 
are carriers of the mutation, showed a higher incidence than 
what was observed in patients without BRCA mutations and 
higher than women who were carriers of the mutation. More 
specifically, most cases of colorectal cancer appeared in men 
with BRCA2 mutation. In addition, the mutational status of 
BRCA could have prognostic and therapeutic implications, al-
though there are no conclusive results in this regard to date [8].

Conclusions

 BRCA mutations show phenotypic heterogeneity in men, 
probably with histopathological characteristics.

 We present this case to emphasize the relevance of study-
ing men in families with BRCA1- and BRCA2-associated breast 
and ovarian cancer syndrome.

 Given the potential of colorectal cancer screening pro-
grams, this could be an opportunity to reinforce the early de-
tection protocols in carriers of the BRCA mutation, despite the 
controversial evidence.
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