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Abstract

Although young-onset colorectal cancer (CRC) is commonly linked to genetic predispositions such 
as Lynch syndrome, there has been an increasing trend in the prevalence of sporadic type young-
onset CRC. We highlighted two cases of young patients diagnosed with CRC. Both patients came at 
the late stage of presentation with right sided colon tumour and local lymph nodes involvement. 
Loss of MLH1 expression with positive BRAF V600E was seen on immunohistochemistry 
staining. Additionally, they have no chronic disease or familial history of malignancy. The follow-up 
surveillance CT scan and the surveillance colonoscopy of case 1 showed no local recurrence and 
distant metastasis. However, another patient defaulted on the subsequent follow-up. In this report, 
we review the clinicopathological characteristics of these two cases and discuss the importance 
of the screening for the BRAF V600E and the four MMR proteins to characterise the sporadic and 
hereditary subgroups of young-onset CRC.
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INTRODUCTION

Colorectal cancer (CRC) is the third most 
common cancer worldwide, mainly in older age 
groups. However, the disease’s prevalence in 
patients less than 50 years old has steadily 
increased over recent years. They have a poorer 
prognosis as compared to the older age group. 
A young adult’s definition varies, but most 
published articles define it as under 40 years 
old and others less than 50 years old. The 
Northern states in Malaysia showed the incidence 
rates of 25.2 cases per 100000 population.1 
Globally, the incidence rates were varies, in 
which in USA ranging from 9.5 to 15.1 cases 
(per 100000 population).2 Whereas in Korea, 
China, Thailand and India showed the incidence 
rates of 12.9, 6.5, 5.4 and 3.5 cases per 100000 
population respectively3 (Table 1).

Recent studies have established several 
risk factors in young-onset CRC, such as 
inflammatory bowel disease, adenomatous 
polyps, and genetic predispositions such as 
Lynch syndrome. However, there has been an 
increasing trend in the prevalence of sporadic 
type young-onset CRC. The earliest presentation 
includes non-specific abdominal discomfort, 
which often leads to delayed diagnosis. There 
is no proper routine screening to subgroups 
the young-onset CRC into the sporadic and 
hereditary subgroups. Here we describe two 
cases of young-onset CRC in patients without 
risk factors or family histories of CRC. In 
this report, we review the clinicopathological 
characteristics of these two cases and discuss the 
importance of the screening for the BRAFV600E 
and the four MMR proteins to characterise the 
sporadic and hereditary subgroups of young-
onset CRC.
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CASE PRESENTATION

CASE 1
A 23-year-old Malay man presented with 
worsening right-sided abdominal pain. The 
patient had a history of recurrent visits to 
a private clinic with similar complaints. In 
addition, the patient had experienced a low-
grade fever, abdomen distension, and altered 
bowel habits over the previous two weeks. No 
significant past medical or family history of 
malignancy was noted. Other risk factors, such 
as inflammatory bowel disease or adenomatous 
polyp were absent. An abdominal examination 
revealed a distended abdomen with tenderness at 
the right iliac fossa. No mass was palpable on 
rectal examination. Abdominal radiograph (FIG. 
1A) revealed dilated small and large bowels. 
The impression was small bowel obstruction, 
possibly due to perforated appendicitis with 
ileus. Emergency exploratory laparotomy was 
performed, revealing a cecal mass, dilated small 
bowel, and multiple mesenteric nodes. The 
appendix was normal. A right hemicolectomy 
was performed. Histopathological examination 
showed signet-ring carcinoma of the colon, 
which infiltrated up to the serosa layer with 
free proximal and distal margins (FIG. 3A). 
The tumour shows loss of MLH1 protein 
expression and positive for BRAF V600E 
by immunohistochemistry staining (FIG. 4). 
Out of 11 identified nodes, four harboured 
carcinoma cells. Computed tomography (CT) 
scan of the thorax, abdomen, and pelvis 
showed no distant metastasis. The patient was 
treated with adjuvant chemotherapy, FOLFOX 
(5-Fluorouracil, Leucovorin, and Oxaliplatin) 
for 12 cycles. The follow-up surveillance CT 
scan showed no local recurrence and distant 
metastasis; the surveillance colonoscopy showed 
no recurrence at the anastomotic site.

CASE 2
A 22-year-old Malay lady presented with 
worsening abdominal pain. Over the preceding 
four weeks, she had a history of recurrent right-
sided abdominal pain associated with occasional 
loose stool, poor appetite, and rapid weight loss. 
She frequently visited a medical practitioner and 
was treated as gastritis. Patient had no history 
of fever, haematochezia, passing mucus stool, 
or altered bowel habits at earlier presentation. 
She also had no family history of colon cancer 
or malignancy. The abdominal examination 
showed epigastric tenderness with no palpable 
mass and rectal examination was unremarkable. 
The urine pregnancy test was negative, and 
serum amylase and urine diastase were normal. 
Abdominal radiograph showed dilatation of 
small bowel and ascending colon (FIG. 1B). 
CT scan was performed which revealed bowel 
thickening at the proximal transverse colon, 
proximal dilatation of the small bowel to the 
transverse colon, incompetent ileocecal valve, 
and ascites (FIG. 2). A colonoscopy was 
performed, revealing an intraluminal ulcerative 
mass at the hepatic flexure, which was friable and 
bled on contact. The patient underwent extended 
right hemicolectomy. Histopathological findings 
are consistent with mucinous adenocarcinoma 
(FIG. 3B). The mucinous adenocarcinoma 
exhibits loss of MLH1 & PMS2 protein 
expressions and positive BRAF V600E 
immunostains (FIG. 4). Four out of 24 identified 
nodes harboured metastatic carcinoma. However, 
the patient defaulted on subsequent follow-up. 
 
DISCUSSION

Colorectal cancer is a disease that mainly affects 
older adults. However, recent studies show that 
young-onset colorectal cancer is on the rise.4 

In examining health data from 143.7 million 
European people aged 20–49, Vuik et al.5 

reported a 0.13% (187,918 people) prevalence 

Table 1: Comparison of incidence rates of colorectal cancer between countries

Country Incidence rates (cases per 100000)
Malaysia (Northern regional) 25.2
USA 9.5 -15.1
Korea 12.9
China 6.4
Thailand 5.4
India 3.5
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FIG. 1: Plain abdominal radiograph. A, dilated large and small bowel in Case 1. B, Case 2 shows 
similar findings as in Case 1.
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of colorectal cancer in young age patients. 
Worldwide, CRC is the third most common 
cause of cancer-related death.6 Previous studies 
showed increasing CRC trends in 20–35-year-
old young adults.7 Young adult definition varied 
with the majority of published articles defines 
it is as under 40 years old. However, others 
described it as less than 50 years old.7,8 The 

worldwide prevalence of young-onset CRC is 
approximately 5.0%,9 in Peninsular Malaysia, the 
prevalence is 1.0%.10 According to the National 
Cancer Patient Registry-Colorectal Cancer 
(NCPRC) 2007–2008, 5.0% of the Malaysian 
population was diagnosed with young-onset 
CRC. From 2008 to 2013, the prevalence rose 
to 11.8%.11 In Kelantan, colorectal cancer is one 
of the most common cancers, and the incidence 
has increased from 1987 to 2007.12 Data from 
Hospital Universiti Sains Malaysia also increased 
in young-onset CRC from 2012–2015.13

 In current cases, they are young, presented 
at the late stage of the disease, had no family 

FIG. 2: Contrast enhanced CT scan of Case 2. A, a coronal view and B, an axial view showing 
circumferential bowel thickening at proximal transverse colon (arrow) causing dilatation 
of the ascending colon (*).
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FIG. 3: Histopathological examination. A, signet ring cell carcinoma, invading the submucosa 
forming a cluster of tumour cells with prominent intracytoplasmic mucin and eccentrically 
located crescent shape hyperchromatic nuclei in Case 1 (H&E stain, 200X). B, Mucinous 
carcinoma exhibiting pools of acellular mucin with malignant cells floating in it in Case 
2. (H&E stain, 200X)

history of malignancy or established risk factors. 
The tumour was on the right side of the colon, 
with both cases show loss of MLH1 and positive 
for BRAF V600E on immunohistochemistry 
staining.  The most common CRC symptoms are 
rectal bleeding, abdominal pain, weight loss, and 
bowel habits changes, including constipation 
and diarrhoea.14 The most common histological 
features of young-onset CRC include mucinous 
or poorly differentiated tumours, including 
signet-ring carcinoma. The majority of high- 
frequency microsatellite instability (MSI-H) 
carcinomas are of this histopathological type.15

 It is common for young-onset CRC patient to 
present at a later stage than adult due to a delay 
in diagnosis.16 The non-specific symptoms can 
also mimic other more common pathology 
such as gastritis and enteritis. Abdominal 

radiograph, GI fluoroscopy, and CT abdomen are 
the standard radiological workups in colorectal 
cancer patients. The decision to undergo such 
an investigation depends on the patient’s first 
presentation. The role of fluorodeoxyglucose 
positron emission tomography (FDG-PET) is 
still unclear.17 It is less helpful in detecting 
mucinous lesion, which is the predominant 
histological feature in the young age group.
 In the young population, the disease’s 
behaviour is typically aggressive and presented 
at a later stage than their older counterparts. 
However, if detected early, young patients 
have better overall five-year survival rates. 
However, early diagnosis of CRC in young 
patients is often challenging. Delay in diagnosis 
is attributed to late presentation, lack of access 
to the tertiary centre, or misdiagnosis.18

FIG. 4: Immunohistochemical staining for BRAF V600E. A, positivity in mucinous adenocarcinoma 
(200x). B, positivity in signet ring cell carcinoma (200x).
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 Young-onset CRC appears to have distinct 
clinical-pathological characteristics and molecular 
pathways compared to older-onset cases. There 
are two distinct subtypes in young-onset 
CRC: the sporadic subtype, in which the patient 
has no family history of CRC or malignancy, 
and the inherited subtype, characterised by the 
presence of hereditary syndromes.  In particular, 
the sporadic subtype of the disease appears to be 
increasing in prevalence. Deen et al.19  reported 
that only 16.0% of young-onset CRC patients 
had established genetic predisposition; while the 
remaining can be characterised as the sporadic 
subtype. Studies have been conducted to 
unravel the genetic basis of this group. A better 
understanding of the molecular entities and 
pathways responsible for sporadic young-onset 
CRC will help to tailor therapeutic management 
strategies specific to this group of patients.
 Published data on the sporadic subtype of 
young-onset CRC is limited. Thus, exploring 
this group of patients’ molecular signature 
is crucial to develop and provide the best 
treatment options in the future. At the 
earliest screening stage for young-onset CRC, 
exclusion of genetic predispositions such as 
Lynch syndrome is essential. The Amsterdam 
criteria are a means to identify patients likely 
to carry a mutation for Lynch syndrome. The 
Amsterdam criteria require young-onset CRC 
with a family history of three successive CRC 
cases in two subsequent generations. These 
criteria were modified to include the criterion 
of Lynch syndrome-associated malignancy and 
were called Amsterdam criteria II. Revised 
Bethesda Guidelines is to identify individuals 
who should be genetically tested for Lynch 
syndrome- related tumours, i.e., microsatellite 
instability.
 Lynch syndrome is an autosomal dominant 
condition that exhibits an 80 per cent lifetime risk 
of getting colorectal cancer with 45 years mean 
age of diagnosis. This syndrome is commonly 
found in the proximal colon and happens 
due to DNA mismatch repair genes, mostly 
MLH1 and MSH2.20 Those without hereditary 
syndrome usually presented with metastatic 
disease compared to those with a syndrome 
and positive family history of cancer, which are 
frequently detected at the initial stage. However, 
about 19 per cent of hereditary syndromes seen 
in patients who have a negative family history 
of the condition.21 It becomes a significant 
challenge in dealing with young populations, 
particularly in differentiating sporadic CRC 

from the hereditary forms.22 Prognosis of CRC 
with Lynch Syndrome was better and composed 
of discrete biologic characteristics compared to 
sporadic CRC. Sporadic CRC among young 
patients revealed more aggressive histologic 
differentiation with poorer outcomes than older 
patients.23

 However, the more significant proportion 
of MSI-H tumours arises via DNA MMR 
impairment through hypermethylation 
of the MLH1 gene. MSI testing or 
immunohistochemistry polymerase chain 
reaction to assess protein expression is 
performed by screening for defective MMR 
DNA. Tumours with hypermethylation of 
MLH1 and the BRAF mutation nearly always 
represent sporadic CRC and are not associated 
with Lynch syndrome.24 Genetic testing for the 
MLH1 gene and BRAF mutation is required.
 Immunohistochemistry testing of MMR & 
BRAF proteins is an essential method for the 
initial screening of this particular young-onset 
CRC group. It is considered equally effective 
as MSI testing using PCR.25 The majority of 
CRC patients with acquired MLH1 methylation 
also have the BRAF V600E mutation. 
Immunohistochemistry of the monoclonal 
BRAF V600E antibody has been developed 
using formalin-fixed CRC tissue specimens. 
BRAF V600E positivity is also a marker for 
poor CRC prognosis. Diagnostic pathology 
laboratories should routinely perform MMR & 
BRAF V600E immunohistochemistry staining 
in the future.

CONCLUSION

The proportion of young-onset CRC cases with 
no family history or predisposing risk factors 
is increasing. Early recognition of CRC in 
this group of patients is a challenge. Further 
investigation to exclude CRC for young patients 
with a recurrent history of abdominal pain 
is a must. Early screening with a panel of 
MMR proteins and BRAF V600E is crucial 
to scrutinise them into a sporadic or hereditary 
causative factor of young CRC that needs further 
genetic testing and family members screening 
for the later.
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