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Pilot Study on Interval Colon Cancer:
Missed colon cancer or fast growth from a sessile serrated polyp?

Alexa Deemer; Shereen Gheith, MD, PhD; Jillian Grau, MD; Elizabeth Dale, MS; Nancy Holihan, MB, CHT; Jeff Wisotzkey, PhD, HCLD and David Bub, MD

Health Network Laboratories
Lehigh Valley Health Network, Allentown, Pennsylvania

Introduction Materials and Methods Results

Colorectal cancer is the third most common cancer diagnosed amongst Ten out of twenty-five (40%) of the patients with invasive colorectal

men and women, as well as the second |eading cause of cancer-related deaths in I\/IiCFOSCODiC |Oca|iza'[i0n Of tumor carcinoma had a BRAF V600E mutation (Figure 4a) 80% of these patients were
the United States!. Early detection and treatment are associated with a better The diagnosis of invasive carcinoma was confirmed by histologic criteria (Figure female (Figure 4b), and 90% of the patients were over the age of 70 (Figure 4c). 70%
survival outcome. The American Cancer Society recommends regular screening 3a). The H and E slides were reviewed and areas representing tumor/invasive of the tumors with the BRAF mutation were located in the right ascending colon
procedures, such as a colonoscopy, at age of 50 for both men and women?. adenocarcinoma were marked for paraffin block macro-dissection. Paraffin (Figure 4d).

Three distinct molecular pathways have been described in colorectal blocks with designated tumors were cut at 5 sections, 10 microns each.

cancers: The APC/Beta-catenin pathway, the microsatellite instability pathway, and Total Wild Type vs. Mutant Mutation Gender

the serrated neoplasia pathway (SNP). Sessile serrated polyps (SSP) (Figure 1)
represent a precursor lesion in 10% of all colorectal cancers and are often
associated with BRAF mutations (over 70% of SSP)3. These lesions occur
commonly in the proximal right side of the colon. SSP polyps are flat lesions that
can be difficult to visualize on colonoscopy screenings. It is hypothesized that early
Interval colon cancer after a negative colonoscopy may be a result of missed SSP,
which may have a more rapid progression to neoplasia. BRAF positive colorectal
carcinomas have been associated with old age and are frequently of a higher
grade®. Microsatellite instability and CpG (5’-cytosine-phosphodiester bond-
guanine-3’) island methylation are also associated with the SNP and specifically
with the BRAF mutation in colorectal carcinoma.
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Figure 3a. Normal colonic mucosa (yellow Figure 3b. Tumor Location. Location of the |
.= Figure 1. Sessile serrated polyp. Hematoxylin arrow) transitioning to an invasive invasive adenocarcinoma within the patients o dc‘jgi”d'”g
T R - and Eosin stain, original magnification x10. adenocarcinoma (blue arrow). Hematoxylin and in the study. 2 10%
G s Insert: Sessile serrated polyp with saw-tooth Eosin stain, original magnification x 10. .
<8 & pranching crypts and flask-like expansion at the Insert: Invasive adenocarcinoma, original I ‘S'gmiﬁz olon
’ base, original magnification x 40. magnification x 40. ' I I
DNA extraction: 0 \/
The cut sections were submitted for DNA extraction (using the Qiagen protocol) 2007 BUA 6505 7BA 757D 088 889 0% igure 4d. Mutation tumor location. Location of the
and subsequent PCR amplification for BRAF detection. Figure 4c. Age of patients with a BRAF invasive adenocarcinoma within patients that have

mutation. a BRAF mutation.

: : BRAF detection:
DeSlgn and Alm Of the StUdy The Entrogen BRAF Mutation Analysis Kit was used. It Is Intended for the

detection of the following BRAF mutations in human genomic DNA at codon 600:
« GTG - GAG (V600E)

Conclusion and Future Direction

Patient Gender Patient Age T S . . -
: 9 « GTG - AAG (V600K) The data from our institution is in accord with previous publications and
e GTG - GAT (V600D) demonstrates the propensity of interval colorectal cancer to occur within the right
6 Sld? ?f thethcolon6. _Ilt also hllghl!_lghts tthhe assciglatlon of theds? canlcers w&th 7BRI_hF
5 | | _ _ _ - mutation, the sessile neoplastic pathway, older age, and female gender’. The
« The BRAF mutation analysis real-time assay is based on mutation-specific study also supports the hypothesis that interval colorectal carcinoma following a
4 PCR. Mutation-specific PCR uses primers that are 100% complementary to negative colonoscopy might indicate a missed SSP as the precursor lesion in the
3 mutant variants of the gene. The assay also amplifies an internal control gene glgmte dSIg? i(r)r]; trfg)% i r?é)l?ﬂelnscarlesélrg]jiwﬂCgpgcse’ggsfotr Oc]:cotlgﬁe gt%?ecsérclfilr{%%ea dl&ecl%tilt(i)gng
5 In order to ensure that suff|C|e_r_1t amount of DNA IS available for gmpllflcatlon. testing __includes ~ the possibiﬁty of  serologic _screening and better
] « The detection of the amplification product is done by using fluorescent preparation/visualization of the right side colon, which may facilitate early
. . hydrolysis probes. Each probe contains a fluorophore (FAM™ for the mutant detection of precursor lesions. Enhanced clinical experience with colonoscopies
0 e o e oo e variant of the BRAF gene or VIC® for the internal control gene). anbd awareness of the subtle natureb of thfeshe precursor lesions may also establish
Figure 2a. Patient Gender. Ten males (40%) » The probes are complementary to the regions of interest and hybridize to the a beuer preventive strategy in a subset of the patients.
and fifteen females (60%). Figure 2b. Patient Age. template DNA. During the amplification process, DNA polymerase cleaves off AEFERENCES
the fluorophore and the quencher from the probe. Upon separation from the 2 Kumar v, Abbas AK. Fausto N. Pathologic basis of disease. 2008, 7. B2.860. L TS
: . . N — . . guencher, the fluorescence signal increases dramatically, which is seen by the 3. Barras D. BRAF mutation in colorectal cancer: an update. Biomarkers in Cancer. 2015; 7(1): 9-12.
The alm Of thlS StUdy IS {0 determlne |f a BRAF mutation IS aSSOCIated Wlth |nStrument deteCtOFS ;1 iweetserl,_SéSmylrktTC, SLII\?l{[maéAéS_errslt/elzd I;’olly%s: Crtitigal PtLecurs_ors tlo ColtozectaI'Cancer. I'Ex;i;rt EerGastlroirger(il Her:ato:. 201;05515)23(212)6355634 o
. . . . . . . . amane L, sCapulatempo- ep, , RelIS , el al. serrate pa. Wa;/ In\;)eorOl‘e(ilniiiCi(;?]rCIgzgin?)SISr.]OWOr ini(c)::maa;)roeanser?oeg erc;rc:gy.e ao;o : : = - -
Interval COIOreCtaI cancer in patlents Who have had a negatlve COIOnOSCOpy Wlthln the ¢ The PCR deteCtIOn |nStrument USGd |n the StUdy |S the ROChe nghtcyCIer 480 g EZTZ:;(I\S/IFAEZTSIE;KIT_re\S/Z:tclﬁgzof]X]tgtN;I glgl,glr:e(r:r:il!t;;rrﬁeirr?.c\c,)\llgretcltzal ch(zIer are a@sogiattedeith dg!unct élﬁicatl chatractlergi’;/ticsirl;ld SVJrs!eggrozg?ltilslz[()lls)gollosn
preceding 5 years, and therefore may have been associated with an SSP precursor . Sensitivity of the assay: the assay is able to detect 1% mutation in a 3. Microscopic images produced by Dr. Shereen Gheith and Dr. Jilian Grau (Figures 1 and 3a). 21.Jul 2016,
lesion and/or the SNP pathway. A negative colonoscopy Is defined as a colonoscopy background of wild-type DNA .
without evidence of any malignancy, clinically and microscopically. The interval time of © 2016 Lehigh Valley Health Network

the study is between 7 May 2009 and 21 November 2014. 268 patients were identified
with invasive colorectal carcinoma during that time period. Of these, 25 patients (15 _ - .
females and 10 male) (Figure 2a) fulfilled the inclusion criteria. Patient's age ranges A PASSI -0 | MEDICINE. ™ 610-402-CARE LVHN.org
were between 56-94 (Figure 2b).

Health Network

LABORATORILES

2 LehighValley
Q Health Network




	Lehigh Valley Health Network
	LVHN Scholarly Works
	Pilot Study on Interval Colon Cancer: Missed Colon Cancer or Fast Growth from a Serrated Polyp?
	Alexa Deemer
	Shereen M F Gheith M.D., PhD.
	Jillian Grau MD
	Elizabeth Dale MS
	Nancy Holihan MB
	See next page for additional authors
	Published In/Presented At
	Authors


	Pilot Study on Interval Colon Cancer: �Missed colon cancer or fast growth from a sessile serrated polyp?

