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Abstract
MicroRNAs have been increasingly recognized as use-
ful biomarkers for colorectal cancers (CRC). We have 
recently observed that microRNA-31 (miR-31) expres-

sion is associated with BRAF  mutation and prognosis 
in CRC. Moreover, high miR-31 expression is frequently 
detected in sessile serrated adenomas compared with 
hyperplastic polyps (HPs). These results suggest that 
miR-31 may contribute to the progression of serrated 
lesions. At a follow-up colonoscopy, we observed the 
case of a 75-year-old man with a 7-mm flat-elevated 
lesion in the cecum and diagnosed the lesion as an 
early invasive carcinoma with serrated features. Tissue 
specimens were obtained from the representative areas 
to compare the molecular alterations in the carcinoma 
component with those in the HP component. Higher 
miR-31 expression was observed in the carcinoma com-
ponent (57-fold increase) and the HP component (8-fold 
increase) compared with the paired normal mucosa, 
suggesting that miR-31 may be one of the key mol-
ecules in serrated pathway progression.
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Core tip: At a follow-up colonoscopy, we observed the 
case of a 75-year-old man with a 7-mm flat-elevated 
lesion in the cecum. Because the flat-elevated area 
displayed serrated features, we diagnosed the lesion as 
an early invasive carcinoma with a hyperplastic polyp 
(HP) component. Higher microRNA-31 (miR-31) expres-
sion was observed in the carcinoma component (57-fold 
increase) and the HP component (8-fold increase) 
compared with the paired normal mucosa. This is the 
first case report of early invasive colorectal cancer with 
an HP component in which miR-31 expression was 
analyzed. Our results suggest that miR-31 may be an 
important molecule in serrated pathway progression.
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INTRODUCTION
The serrated pathway has attracted considerable attention 
as an alternative pathway of  colorectal cancers (CRC) de-
velopment[1,2]. In the World Health Organization (WHO) 
classification, CRCs with serrated morphology are recog-
nized as a distinct subtype and three major categories of  
serrated lesion are currently used: hyperplastic polyp (HP), 
sessile serrated adenoma (SSA), and traditional serrated 
adenomas (TSA)[3]. It has been demonstrated that MLH1 
silencing leading to microsatellite instability (MSI) is one 
of  the important molecular events with regard to the car-
cinogenic mechanism of  the serrated pathway[1,2].

In contrast, microRNAs constitute a class of  small 
non-coding RNA molecules that function as post-
transcriptional gene regulators and have been increas-
ingly recognized as useful biomarkers for CRCs[4,5]. We 
have recently observed that high microRNA-31 (miR-31) 
expression is associated with BRAF mutation and prog-
nosis in CRC[4]. In addition, high miR-31 expression is 
frequently detected in SSAs and TSAs compared with 
HPs[4]. These results suggest that miR-31 may contribute 
to the progression of  serrated lesions. However, to the 
best of  our knowledge, no studies have described its role 
in serrated pathway progression.

CASE REPORT
At a follow-up colonoscopy after a proctectomy, we ob-
served the case of  a 75-year-old man with a 7-mm flat-el-
evated lesion with a central depression in the cecum (Fig-
ure 1A and B). A magnifying colonoscopic examination 
by narrow-band imaging (NBI) of  the depressed area 
revealed winding and prematurely terminating irregular 
blood vessels and sparse surface patterns (Figure 1C). Be-
cause the flat-elevated area displayed serrated features, we 
diagnosed the lesion as an early invasive carcinoma (T1) 
with an HP component. Ileocecal resection with regional 
lymph node dissection was performed without complica-
tions. The tumor measuring 3 mm × 3 mm consisted of  
a poorly-differentiated adenocarcinoma with serrated fea-
tures. Some carcinoma cells had invaded the submucosal 
layer to a depth of  600 μm, but no lymphatic invasion, 
venous invasion or lymph node metastasis was observed. 
The final diagnosis was stage Ⅰ (T1N0M0) in the TNM 
classification. 

For molecular analysis in this case, genomic DNA 
and total RNA were extracted from formalin-fixed par-
affin-embedded (FFPE) tissues as previously described[4]. 
Tissue specimens were obtained from the representative 

areas to compare the molecular alterations in the car-
cinoma component with those in the HP component. 
PCR and targeted pyrosequencing were performed for 
the BRAF (V600E) mutation using extracted genomic 
DNA[4]. The TP53 mutation was initially determined by 
PCR-single-strand conformation polymorphism (SSCP)[6]. 
We examined the MSI status as previously described[4]. 
In addition, bisulfite modification of  genomic DNA 
and pyrosequencing for MLH1 methylation were per-
formed[4]. miR-31 expression was analyzed using quanti-
tative reverse transcription-PCR (qRT-PCR) as previously 
described[4].

The molecular alterations of  the carcinoma and HP 
components are presented in Figure 2. BRAF mutations 
were observed in both components. However, no TP53 
mutation was observed in the carcinoma or HP compo-

Aoki H et al . miR-31 in serrated pathway progression

12347 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

C

B

A

Figure 1  Endoscopic findings in our case. A: Colonoscopic view showing a 
7-mm flat-elevated lesion in the cecum; B: Chromocolonoscopic view (indigo 
carmine dye) showing a central depression in the lesion; C: Magnifying narrow-
band imaging of the depressed area showing winding and prematurely termi-
nating irregular blood vessels and sparse surface patterns. 



nent, whereas MLH1 methylation and MSI were only 
identified in the carcinoma component. Higher miR-31 
expression was observed in the carcinoma component 
(57-fold increase) and the HP component (8-fold in-
crease) compared with the paired normal mucosa (as a 
reference). 

DISCUSSION
Various authors have reported that SSAs with a carci-
noma component have genetic and epigenetic abnormali-
ties and are at a high risk of  progression to advanced 
CRCs[1,2,6-8]. A loss of  staining for MLH1 (due to MLH1 
methylation) leads to MSI, and repeat tract mutation in 
genes such as TGFβRII is restricted to SSA lesions with a 
carcinoma component[1,9,10]. In this case, MLH1 methyla-
tion and MSI were only identified in the carcinoma com-
ponent. Because MSI by MLH1 methylation has been 
reported to play an important role in serrated pathway 
carcinogenesis[1,2], our data appear to be consistent with 
those of  previous studies.

MiR-31 is located at 9p21.3 and is reportedly up-regu-
lated in CRCs[4]. Using microRNA array analysis, we have 
recently discovered that miR-31 expression is significantly 
up-regulated in BRAF-mutated CRCs compared with 
wild-type CRCs[4]. Moreover, associations were identified 
between miR-31 expression, proximal tumor location and 

poor prognosis for CRCs. With regard to premalignant 
colorectal lesions, high miR-31 expression is frequently 
detected in cases with serrated lesions (SSAs and TSAs) 
when compared with cases with HPs, suggesting an as-
sociation between miR-31 expression and the serrated 
pathway[4].

In this case, higher miR-31 expression was observed 
in the carcinoma component compared with the HP 
component, suggesting that not only accumulating epige-
netic alterations but also miR-31 expression may contrib-
ute to the progression of  HP (or SSA). In other words, 
these findings indicate that HPs (SSAs) with high miR-31 
expression may be precursor lesions that progress to 
SSAs with high-grade dysplasia or CRCs.

In conclusion, this is the first case report of  early 
invasive CRC with an HP component in which miR-31 
expression was analyzed. Our results suggest that miR-31 
may be one of  the key molecules in serrated pathway 
progression. Further functional analysis is required to 
clarify the mechanism of  miR-31 in the serrated pathway.

COmmENTS
Case characteristics
A 75-year-old man at a follow-up colonoscopy after a proctectomy. 
Differential diagnosis
Colonoscopic examination revealed a 7-mm flat-elevated lesion with a central 
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HP component Carcinoma component

Figure 2  Histopathological findings in our case. Histopathological findings from a representative lesion showing the HP component (blue box) and carcinoma 
component (yellowish-green box). The tissue specimens were obtained from the respective components, after which molecular analyses were performed. HP: Hyper-
plastic polyp; miR-31: MicroRNA-31; MSI: Microsatellite instability; MSS: Microsatellite stable.
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depression in the cecum.
Laboratory diagnosis
WBC 7100/μL; HGB 12.8 gm/dL; CEA 1.8 ng/mL; a metabolic panel and liver 
function test were within normal limits.
Imaging diagnosis
Esophagogastroduodenoscopy, abdominal ultrasonography, and computed 
tomography were normal.
Pathological diagnosis
The tumor measuring 3 mm × 3 mm consisted of a poorly-differentiated ad-
enocarcinoma with serrated features. Some carcinoma cells had invaded the 
submucosal layer to a depth of 600 μm, but no lymphatic invasion, venous 
invasion or lymph node metastasis was observed. The final diagnosis was 
stage Ⅰ (T1N0M0) in the TNM classification.
Treatment
Ileocecal resection with regional lymph node dissection was performed without 
complications.
Experiences and lessons
In this case, higher miR-31 expression was observed in the carcinoma compo-
nent compared with the hyperplastic polyp (HP) component. Similarly, MLH1 
methylation and microsatellite instability were only identified in the carcinoma 
component.
Peer review
In this case report the authors describes the case of a 75-year-old man at a 
follow-up colonoscopy to have a 7-mm flat-elevated lesion in the cecum that 
was diagnosed as an early invasive carcinoma with a HP component. This 
short manuscript is well written and the case reported could be used as basis 
for further deepened studies aimed to clarify the role of miR-31 in colorectal 
carcinogenesis correlated to the serrated pathway. It is therefore acceptable for 
publication.
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