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Diminutive and Small Colorectal Polyps: The Pathologist’s

Perspective
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Recent progress in advanced endoscopic imaging and electronic chromoendoscopy allows the real-time endoscopic estimation of the
histologic type of polyps, mainly for the differentiation of adenomas from hyperplastic polyps. Accordingly, a “resect-and-discard” strat-
egy applied to diminutive colorectal polyps is now one of the emerging issues among gastroenterologists. The strategy has a practical ad-
vantage in terms of the potential cost savings. However, it has a number of limitations in the medical, academic, and legal aspects. The
major pitfalls include the endoscopic investigation of colorectal polyps with a wide variety of histogenetic origins, including serrated
polyps, and the lack of a standardized method for polyp size measurement. Another issue is the importance of the pathologic diagnosis
for legal purposes and medical research. Moreover, it is not certain whether the implementation of the strategy has economic benefit in
countries with an undervalued reimbursement system for pathologic examination. There is no doubt that a highly confident optical di-
agnosis of polyp type is a novel valuable tool. It can provide a more steady symbiosis between gastroenterologists and pathologists to al-
low a more evident diagnosis and management of patients with colorectal polyps.
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INTRODUCTION

Colonoscopy has become the primary method for colorectal
cancer screening, It is effective in the detection and removal of
adenomatous polyps,-* and is being increasingly and widely
used.” Accordingly, biopsy and final confirmative diagnosis of
endoscopic procedures, including polypectomy, mucosal re-
section, and submucosal dissection, are growing practices in
the field of surgical pathology.* Histopathologic diagnosis of
colorectal lesions plays a crucial role in patient management;>
therefore, accurate pathologic examination of colorectal lesions
is of paramount importance. The current standard guideline
for the colonoscopic management of polyps is to retrieve all
resected tissue for pathologic assessment.”

Recently, the American Society for Gastrointestinal Endos-
copy introduced the “resect-and-discard” strategy for dimin-
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utive colorectal polyps.® The 2014 guideline of the European
Society of Gastrointestinal Endoscopy suggests that virtual
and conventional chromoendoscopy can be used, under strictly
controlled conditions, for the real-time optical diagnosis of
diminutive colorectal polyps as a replacement to histopatho-
logic diagnosis.” These documents were developed from evi-
dence-based methods and are expected to offer substantial
cost savings; however, they have a number of limitations."
These guidelines should incorporate a multisociety-based
consensus, most important the pathologist’s perspective, con-
cerning diminutive and small colorectal polyps.

CLASSIFICATION OF COLORECTAL
POLYPS: HISTOLOGIC TYPE AND
MEASUREMENT

Recent progress in advanced endoscopic imaging and elec-
tronic chromoendoscopy has allowed the real-time endoscopic
estimation of the histology of polyps, and its main application
is in the differentiation of adenomas from hyperplastic polyps
(HPs)." Pathologically, colorectal polyps may arise from mucosal
glands, the lamina propria, or connective tissue, and can en-
compass a wide range of histogenetic origins. They can be neo-



plastic, hamartomatous, inflammatory, or of various reactive
conditions (Table 1).""'? Most of these are adenomas and HPs;
however, other polypoid lesions of the mucosa and submuco-
sa are readily detected at the time of colonoscopy. From the
practical point of view; the endoscopic diagnosis of all of these
polyps can be either adenoma or nonadenoma, and this can be
enough to make a diagnostic decision; however, with this pol-
icy, we cannot reliably assess the infrequent but sometimes sig-
nificant polyps, and therefore this may distort the occurrence
rate of a variety of pathologic lesions described in the literature.

The classification and diagnosis of colorectal epithelial pol-
yps became more challenging with the introduction of a third
category, serrated polyps (SPs). SPs have emerged as precur-
sor lesions in CpG island methylation phenotype (CIMP)
colorectal carcinogenesis, known as a serrated neoplasia path-
way, and account for 20% of all colorectal carcinomas."*'* SPs
include lesions with heterogeneous morphological and mo-
lecular features. This heterogeneous group comprises HPs,
sessile serrated adenomas (SSAs)/polyps, mixed polyps, and
traditional serrated adenomas. HPs were initially considered
nonneoplastic lesions; however, subsequent identification of

Table 1. Classification of Colorectal Polyps''?
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clonal genetic aberrations including BRAF mutation, KRAS
mutation, and CIMP indicated that they are, in fact, neoplas-
tic lesions (Table 2)."" SPs have a “saw-tooth” appearance on
histology, as a result of crypt epithelial cell accumulation and
luminal budding, secondary to inhibition of apoptosis. The
classification of SPs is complicated by their morphologic sub-
types and overlapping features, such as the absence or pres-
ence of varying degrees of dysplasia."” The histologic differ-
entiation of SSAs from HPs is predominantly architecture
dependent, and a morphologic continuum exists between the
two categories. The clinical significance and histologic crite-
ria of these polyps, as with the search for reliable diagnostic
biomarkers, are currently under investigation.''® Therefore,
it is more important to create standardized diagnostic criteria
and to understand the behavior of SPs than discard most of
the small-sized SPs without verification. SPs are one example
highlighting the importance of clinicopathologic correlation
and communication between clinicians and pathologists.
The size of the colorectal polyp (especially the adenoma) is
important in terms of its relation to the likelihood of malig-
nant transformation, and to the risk of synchronous and meta-

Epithelial
Conventional adenoma
Tubular adenoma
Tubulovillous adenoma
Villous adenoma
Flat adenoma
Serrated polyp
Hyperplastic polyp
Sessile serrated adenoma/polyp
Mixed polyp
Traditional serrated adenoma
Polypoid adenocarcinoma
Inflammatory
Mucosal prolapse-associated polyp
Inflammatory pseudopolyp
Polypoid granulation tissue
Infection-associated polyp
Hamartomatous
Peutz-Jeghers polyp
Juvenile polyp
Cowden syndrome
Cronkhite-Canada syndrome
Endocrine

Well-differentiated endocrine tumor/carcinoid

Stromal

Inflammatory fibroid polyp
Fibroblastic polyp/perineurioma
Schwann cell hamartoma

Nerve sheath tumor
Ganglioneuroma

Leiomyoma of muscularis mucosae
Lipoma

Lipohyperplasia of the ileocecal valve
Gastrointestinal stromal tumor
Neurofibroma

Granular cell tumor

Lymphoid

Benign lymphoid polyp
Prominent lymphoid follicle/rectal tonsil
Lymphomatous polyposis

Other

Prominent mucosal fold

Everted diverticulum

Elastotic (elastofibromatous) polyp
Heterotopic gastric mucosa
Endometriosis

Mucosal xanthoma
Melanoma/clear cell sarcoma

Metastasis
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chronous adenomas and carcinomas." It is one of the major
factors determining the risk groups of adenomas according
to the 10-mm criteria.>® Small (<10 mm) polyps were further
divided into diminutive and small polyps according to 5-mm
dimensions."" The resect-and-discard strategy is based on
data showing a very low prevalence (<2%) of advanced his-
tology in diminutive polyps." To adopt this size-based man-
agement strategy, accurate polyp size measurement is of par-
amount importance. Inaccuracy is almost never allowed in this
act alone way of no return. However, endoscopic measure-
ment of polyp size has been found to be inconsistent, and a
substantial number of endoscopists overestimate or underes-
timate polyp size when the estimation is done visually or de-
pending on the modality used for the measurement.”® Use of
the postfixation measurement provided by pathologists would
be a preferable alternative; however, tissue fixation may cause
shrinkage or enlargement of the polyps.”' Another problem
is that the malignant risk of a lesion in relation to its size is part
of a continuum.” Does something specifically occur at the 5-
mm threshold? Is it reasonable to manage a 5-mm polyp and

Table 2. Molecular Features of Serrated Polyps"

a 5.1-mm polyp differently without considering the measure-
ment error? There has been, and will continue to be, a great
deal of controversy in determining the standardized method
of polyp size measurement, and this could be one of the prob-
lems that complicate the development of an official and legal
standard.

PATHOLOGIC DIAGNOSIS AND
INFORMATION: MEDICAL, PUBLIC,
AND ACADEMIC ASPECTS

Surgical pathology is used in many branches of medicine
because it provides a critical and definitive diagnosis. In the
past, the pathologic diagnosis of cancer is primarily done on
the basis of surgical resection in the case of advanced can-
cers. Recent medical advances have broadened the diagnostic
technologies and management options for cancer, the most
effective of which are prevention, early detection, and com-
plete cure. Nowadays, endoscopic resection of precancerous
lesions and early cancer has increased explosively; the same

Molecular changes, %

BRAF mutation KRAS mutation CIMP high MSI high
Hyperplastic polyp
Goblet cell type 20-23 42-50 14-15
Microvesicular type 29-76 11-13 47
Sessile serrated adenoma/polyp 78-90 7-8 75-76
Mixed polyp 40-100 43-50
Traditional serrated adenoma 36-77 8-9 68 7-51

CIMP, CpG island methylation phenotype; MSI, microsatellite instability.

Table 3. Current Classification of the Pathology Services by the National Health Insurance System in Korea®

Categories Codes RBRVS Cost, KRW/USD¥
Biopsy C5911 1-3 pieces 282.35 19,426/18.71
C5912 4-6 pieces 380.51 26,179/25.22
C5913 7-9 pieces 478.66 32,932/31.73
C5914 10-12 pieces 589.09 40,529/39.05
C5915 13 pieces or more 687.25 47,283/45.55
Resected specimen® C5916 No. of blocks <6 445.87 30,676/29.55
C5917 No. of blocks >7 636.85 43,815/42.21
Malignant tumor without LN C5500 No. of blocks <15 783.64 53,914/51.94
C5504 No. of blocks >16 1096.92 75,468/72.70
Malignant tumor with LN C5918 No. of blocks <20 1072.19 73,767/71.07
C5919 No. of blocks >21 1602.34 110,241/106.21
Histopathologic mapping tumor C5505 With LN 1658.74 114,121/109.94
C5508 Without LN 1128.59 77,647/74.80

RBRVS, resource-based relative value score; KRW, Korean won; USD, United States dollar; LN, lymph node.
9Cost by health insurance reimbursement in 2014, ”Category for the histopathologic examination of colorectal polypectomy specimen.
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is true for the increase in the pathologic diagnosis for these
lesions." This brought about the need for a more elaborate tis-
sue diagnosis and an additional consensus for the diagnostic
terminology and histopathologic grading of precancerous le-
sions in almost every human organs, including colorectal ade-
noma.” Pathologists should be clearly aware of these facts and
constantly strive to develop more applicable consensus criteria,
as well as increase the interobserver agreement through con-
sensus meetings, multicenter studies, and communicating
with clinicians constantly, both informally and through inter-
departmental conferences.*”

In terms of the public health system, pathology reports are
essential as they provide supporting confirmatory information
about the performance of the medical procedure done on the
patient, assign disease codes for national and private health
insurance registration, and provide data for disease statistics,
especially cancer.*** Pathologic examination, diagnosis, and
storage of all resected human tissue can provide legal authen-
tication of patient management.

Even a small human tissue such as a diminutive colorectal
polyp harbors a vast amount of molecular information that
may be crucial to medicine in the future although it seems triv-
ial at the present time. Another important aspect of patholog-
ic examination is the storage of human tissue for ongoing
translational research. Pathologists can integrate the informa-
tion from both the traditional morphologic examination and
the newer techniques that are increasingly applicable to rou-
tinely processed tissue specimens.” The discard policy of di-
minutive colorectal polyps may interfere with next-generation
research that might be more beneficial in the field of medi-
cine.

RESECT-AND-DISCARD STRATEGY:
COST-EFFECTIVENESS

The major potential advantage of the resect-and-discard
strategy for diminutive polyps is the reduction in the costs of
histopathologic examination.*”” This may be the reality in the
United States; however, such benefit cannot be estimated in
other countries with a different medical reimbursement sys-
tem. For example, Korea has a generally undervalued reim-
bursement system for routine histopathology services. The
classification of pathology services by the national health in-
surance system in Korea consists of 13 categories, and polyp-
ectomy specimens are coded as C5916 or C5917 on the basis
of the number of resection or paraffin blocks (Table 3).* Fol-
lowing the definition, resected polyps (from a single organ)
that are six or fewer in number are considered a single unit of
code C5916 and seven or more polyps (unlimitedly) are con-
sidered a single unit of code C5917, without any overlap. It is
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considerably different from the anatomic pathology coding
by the American Medical Association, which defines individ-
ual specimen as a unit of code and then the actual fee is de-
termined by multiplying the number of polyps and the corre-
sponding price of the code.” In a simulation model conducted
in the United States, the resect-and-discard policy resulted in
a substantial economic benefit according to the feasibility
rate of in vivo differentiation of diminutive polyps and the
cost of the pathologic examination.” In another model, the
overall net cost saving per patient was estimated to be US
$174.*° Although there has been no cost-effectiveness analy-
sis of the resect-and-discard strategy in Korea, the net cost
saving per patient can be roughly estimated to be US $30 to
35. It is less likely that forgoing the pathologic examination
of diminutive polyps has much economic benefit in Korea.
Instead, the resect-and-discard strategy may bring about in-
creasing medical cost due to the incorrect determination of
the surveillance intervals.

CONCLUSIONS

Like many other paradigms of human activity, medical tech-
nologies and strategies are continuously and rapidly evolving.
Recently, advanced colonoscopic imaging has been used to
assess colorectal polyp histology, with a high prediction rate,
particularly when done by an expert endoscopist. However,
this new technique cannot provide information and function
beyond histopathologic examination. In fact, the highly con-
fident endoscopic estimation of polyp type is a novel valuable
tool that can provide a symbiosis between gastroenterologists
and pathologists to allow them to make a more evident diag-
nosis and management of patients with colorectal polyp. In
the pathologist’s point of view, the power of microscopic anal-
ysis and the amount of information that can be obtained even
from a diminutive colorectal polyp represent a real acquisi-
tion, and there is no available technique that provides so
much information in terms of data quality, quantity, and cost.

Conflicts of Interest
The author has no financial conflicts of interest.

REFERENCES

1. Winawer SJ, Zauber AG, Ho MN, et al. Prevention of colorectal cancer
by colonoscopic polypectomy. The National Polyp Study Workgroup.
N Engl ] Med 1993;329:1977-1981.

. Han DS, Park JY, Yun HR, Bae SC. Cost-effectiveness analysis of colon
cancer screening by colonosopic examination in Korea. Korean ] Gas-
trointest Endosc 2004;28:1-8.

. Kim HS. Postpolypectomy colonoscopy surveillance. Korean J Gastro-
intest Endosc 2009;39:257-264.

4. Gastrointestinal Pathology Study Group of Korean Society of Patholo-

gists, Kang YK, Jin SY, et al. Early colorectal epithelial neoplasm in Ko-
rea: a multicenter survey of pathologic diagnosis. Korean ] Pathol

[

w

407



Diminutive Colorectal Polyps: Pathologist's Perspective

10.

11.

12.

13.

14.

15.

16.

17.

2013;47:245-251.

. Lieberman DA, Rex DK, Winawer SJ, et al. Guidelines for colonoscopy

surveillance after screening and polypectomy: a consensus update by
the US Multi-Society Task Force on Colorectal Cancer. Gastroenterol-
ogy 2012;143:844-857.

. Yang DH, Hong SN, Kim YH, et al. Korean guidelines for post-polyp-

ectomy colonoscopic surveillance. Intest Res 2012;10:89-109.

. Snover DC, Ahnen DJ, Burt RW, Odze RD. Serrated polyps of the co-

lon and rectum and serrated polyposis. In: Bosman FT; World Health
Organization; International Agency for Research on Cancer, eds.
WHO Classification of Tumours of the Digestive System. 4th ed. Lyon:
International Agency for Research on Cancer; 2010. p. 160.

. Rex DK, Kahi C, O'Brien M, et al. The American Society for Gastroin-

testinal Endoscopy PIVI (Preservation and Incorporation of Valuable
Endoscopic Innovations) on real-time endoscopic assessment of the
histology of diminutive colorectal polyps. Gastrointest Endosc 2011;
73:419-422.

. Kaminski MFE, Hassan C, Bisschops R, et al. Advanced imaging for de-

tection and differentiation of colorectal neoplasia: European Society of
Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy 2014;46:
435-449.

Rastogi A. Optical diagnosis of small colorectal polyp histology with
high-definition colonoscopy using narrow band imaging. Clin Endosc
2013;46:120-129.

Shepherd NA, Warren BE, Williams GT, Greenson JK, Lauwers GY,
Novelli MR. Polyps and tumour-like lesions of the large intestine. In:
Morson BC, Shepherd NA, eds. Morson and Dawson’s Gastrointesti-
nal Pathology. 5th ed. Chichester: Wiley-Blackwell; 2013. p. 647-684.
Talbot JC, Price A, Salto-Tellez M. Biopsy Pathology in Colorectal Dis-
ease. 2nd ed. London: Hodder Arnold; 2007. p. 251-291.

Messick CA, Church J, Casey G, Kalady ME. Identification of the
methylator (serrated) colorectal cancer phenotype through precursor
serrated polyps. Dis Colon Rectum 2009;52:1535-1541.

Kang GH. Four molecular subtypes of colorectal cancer and their pre-
cursor lesions. Arch Pathol Lab Med 2011;135:698-703.

Aust DE, Baretton GB; Members of the Working Group GI-Pathology
of the German Society of Pathology. Serrated polyps of the colon and
rectum (hyperplastic polyps, sessile serrated adenomas, traditional
serrated adenomas, and mixed polyps)-proposal for diagnostic crite-
ria. Virchows Arch 2010;457:291-297.

Lee SK, Chang HJ, Kim TI, et al. Clinicopathologic findings of colorec-
tal traditional and sessile serrated adenomas in Korea: a multicenter
study. Digestion 2008;77:178-183.

Gurudu SR, Heigh RI, De Petris G, et al. Sessile serrated adenomas:

408 Clin Endosc 2014;47:404-408

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

demographic, endoscopic and pathological characteristics. World J
Gastroenterol 2010;16:3402-3405.

Mohammadi M, Bzorek M, Bonde JH, Nielsen HJ, Holck S. The stem
cell marker CD133 is highly expressed in sessile serrated adenoma and
its borderline variant compared with hyperplastic polyp. J Clin Pathol
2013;66:403-408.

Hassan C, Pickhardt PJ, Kim DH, et al. Systematic review: distribution
of advanced neoplasia according to polyp size at screening colonosco-
py- Aliment Pharmacol Ther 2010;31:210-217.

Chaptini L, Chaaya A, Depalma E, Hunter K, Peikin S, Laine L. Variation
in polyp size estimation among endoscopists and impact on surveillance
intervals. Gastrointest Endosc 2014;80:652-659.

Turner JK, Wright M, Morgan M, Williams GT, Dolwani S. A prospec-
tive study of the accuracy and concordance between in-situ and post-
fixation measurements of colorectal polyp size and their potential im-
pact upon surveillance. Eur ] Gastroenterol Hepatol 2013;25:562-567.
Odze RD, Riddel RH, Bosman FT, et al. Premalignant lesions of the
digestive system. In: Bosman FT; World Health Organization; Interna-
tional Agency for Research on Cancer, eds. WHO Classification of Tu-
mours of the Digestive System. 4th ed. Lyon: International Agency for
Research on Cancer; 2010. p. 10-12.

van Putten PG, Hol L, van Dekken H, et al. Inter-observer variation in
the histological diagnosis of polyps in colorectal cancer screening. His-
topathology 2011;58:974-981.

Kim HG, Kim JO, Lee SH, et al. Clinical classification of colorectal epi-
thelial tumors and proposal for diagnostic coding. Intest Res 2011;9:1-
11.

Jung ES, Kang YK, Cho MY, et al. Update on the proposal for creating
a guideline for cancer registration of the gastrointestinal tumors (I-2).
Korean ] Pathol 2012;46:443-453.

Rosai J. Why microscopy will remain a cornerstone of surgical pathol-
ogy. Lab Invest 2007;87:403-408.

Hassan C, Pickhardt PJ, Rex DK. A resect and discard strategy would
improve cost-effectiveness of colorectal cancer screening. Clin Gastro-
enterol Hepatol 2010;8:865-869.

Hwang I, Kang YN, Kwon KY, et al. Comparative study of relative val-
ue for diagnostic procedure of surgical pathology in Korea and United
States. Korean ] Pathol 2011;45:9-14.

American Medical Association. Principles of CPT Coding. 5th ed.
Chicago: American Medical Association; 2007. p. 392-403.

Kessler WR, Imperiale TE, Klein RW, Wielage RC, Rex DK. A quanti-
tative assessment of the risks and cost savings of forgoing histologic
examination of diminutive polyps. Endoscopy 2011;43:683-691.



