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A b s t r a c t

Serrated polyps of the large intestine, including
traditional hyperplastic polyps, traditional serrated
adenomas, and more recently described sessile serrated
adenomas, have gained increased recognition in recent
years because of growing evidence that one of these
lesions, the sessile serrated adenoma, might be the
precursor lesion for some cases of microsatellite
unstable colorectal carcinoma. Nevertheless, there has
been some reluctance to embrace the concept of sessile
serrated adenoma, and numerous diagnostic challenges
exist. This article, which grew out of the Roger C.
Haggitt Gastrointestinal Pathology Society Forum
presented in Vancouver, Canada, March 6, 2004, as
part of the annual meeting of the United
States–Canadian Academy of Pathology, reviews the
morphologic and molecular evidence for the concept of
various polyps in the general category of serrated
polyps of the large intestine, in particular the lesion
known as the sessile serrated adenoma, and provides a
conceptual framework for diagnosis of these lesions.

During the past decade, major advances have occurred in
our understanding of the molecular events leading to colorec-
tal adenocarcinoma by a variety of potential pathways. To a
large extent our morphologic understanding of this process
has lagged, aside from a general acceptance of the “adenoma-
carcinoma” sequence. Recent findings support the concept
that there may be morphologic correlates other than the tradi-
tional adenoma-carcinoma sequence to some of the molecular
pathways to adenocarcinoma. However, for many practicing
pathologists and researchers, these morphologic parameters
create considerable confusion and frustration.

The purpose of this review is to provide a framework for
understanding the precursor lesions of colorectal adenocarci-
noma arising along the “serrated pathway.” This review,
which grew out of the Roger C. Haggitt Gastrointestinal
Pathology Society Forum presented in Vancouver, Canada,
March 6, 2004, will address the following topics: (1) brief
history of colorectal polyp diagnosis and new concepts divid-
ing serrated polyps into several groups; (2) evidence support-
ing these new concepts; (3) recommendations for diagnosis
and nomenclature for these lesions; and (4) recommendations
for management.

A Brief History of Serrated Colorectal
Polyps

Before 1996, the majority of colorectal polyps were divid-
ed into 2 groups, the hyperplastic polyp (HPP), which, in many
Western series, constituted the most common polyp, and ade-
nomas, which were divided into several subgroups based pre-
dominantly on the degree of villous architecture.1 A number of
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less common polyps (juvenile retention polyps, various forms
of hamartomatous polyps, inflammatory polyps, and others)
were considered more or less curiosities in general practice.
Although there was some controversy about the significance
of HPP and adenomas in the 1960s and 1970s, a consensus
developed that adenomas, particularly those with a villous
component, were precursors to colorectal carcinoma and that
HPPs were not.1 Challenges to the concept were raised from
time to time, including arguments that adenomas with no vil-
lous components did not develop into carcinoma and that
HPPs in the lower colon were markers for the development of
adenomas in the higher reaches of the colon; however, by the
last decade of the 20th century, there was relatively little
debate about the overall concept of a dichotomy between
these 2 types of polyps.

Nevertheless, there were clues suggesting that this
dichotomy might not be so clear. For example, early on there
were reports of “hyperplastic polyp” at the margin of a signif-
icant percentage of adenomas.2 HPPs also were recognized as
occurring in much higher frequency in populations at risk for
the development of colorectal carcinoma.3 Occasional HPPs
were recognized as becoming large, particularly in the ascend-
ing colon, and occasional large HPPs with adenocarcinoma
were seen but rarely reported.4,5 Urbanski et al6 in 1984
reported, in what may turn out to be a prescient article, a case
of adenocarcinoma arising in a “mixed hyperplastic-adenoma-
tous” polyp and suggested that this phenomenon was an
underdiagnosed condition. Subsequently, Longacre and
Fenoglio-Preiser7 analyzed a group of polyps with mixed fea-
tures of HPP and adenoma and concluded that most of these
cases, rather than representing a mixed tumor, were actually
adenomas with a serrated configuration, leading to the term
serrated adenoma. Although serrated adenoma now was rec-
ognized as a discrete entity, in general it nevertheless was con-
sidered a variant of villous or tubulovillous adenoma (TVA),
and recommendations for management followed the general
guidelines for traditional adenomas.

In 1996 Torlakovic and Snover,8 in a review of a series of
patients with so-called hyperplastic polyposis, suggested that
this was a condition with a high propensity for the develop-
ment of adenocarcinoma, despite the consensus at that time
that this syndrome was not associated with an increased risk.
This premalignant risk subsequently was confirmed by sever-
al other groups and today is generally accepted.9-11 Perhaps
more important, this same article analyzed the morphologic
features of the polyps of “hyperplastic polyposis” compared
with small sporadic HPPs and concluded that there were sig-
nificant morphologic differences that would allow histologic
distinction of these 2 lesions.8 It was thought that the polyps
of hyperplastic polyposis bore some features in common with
the serrated adenomas described by Longacre and Fenoglio-
Preiser7 but maintained a sessile configuration, and the term

sessile serrated adenoma (SSA) was coined to distinguish
these lesions from the more pedunculated lesions of what
might now be termed traditional serrated adenoma (TSA).12

These similar features included serration, architectural distor-
tion, occasional small areas with superficial cytologic dyspla-
sia and eosinophilic change identical to that seen in a majori-
ty of TSAs, and occasional transition from SSA to TSA.
Because of these features and the now accepted risk for carci-
noma, it was recommended that this condition be renamed
serrated adenomatous polyposis. Use of such a term was con-
sidered important to avoid mismanagement by clinicians
accustomed to the concept that all HPPs were indolent and, in
essence, could be ignored.

It is of some historic interest that the original draft of that
manuscript8 used the term sessile serrated adenomatosis, but
the name was changed at the recommendation of reviewers to
serrated adenomatous polyposis. In retrospect, this was unfor-
tunate, because the term serrated adenomatous polyposis
sometimes has been misconstrued to mean a colon with mul-
tiple TSAs, a condition that has yet to be described. It also
would seem that some have interpreted the article as describ-
ing a new entity when the intent was to rename the old lesion,
HPP. This fact, however, may be responsible in part for the
failure of most pathologists to recognize this condition under
any name other than hyperplastic polyposis.

Another observation of this article was that there were a
number of other lesions in the literature that were considered
HPPs that, after careful review of published illustrations (and
personal observations), were most likely SSA rather than
HPPs.8 These included mucosal hyperplasia of the appendix,
“inverted” HPPs, and, most important, mixed tubular adeno-
ma-hyperplastic polyps (which are better termed mixed sessile
serrated adenoma–tubular adenoma)1,4,13 (to be discussed
further).

From 1996 until 2003, the concept of a serrated lesion
with bland cytologic features that was not an HPP was not
generally accepted, although there were scattered reports from
the United States and Japan of presumably neoplastic serrated
lesions described with a variety of terms such as serrated ade-
noma, polypoid and superficial types and serrated adenoma
types 1 and 2, which might have been describing the same
lesion as SSA.14,15 In 2003, Torlakovic et al12 reported their
study of sporadic serrated lesions (excluding TSAs and mixed
lesions) using cluster and discriminant analysis and identified
several discrete clusters of polyps that generally could be sub-
divided into polyps with “abnormal” proliferation and those
with “normal” proliferation.

Abnormal proliferation characterized a lesion in which
the proliferation zone did not occupy its normal location in the
basal third to half of the crypt but had migrated upward in the
crypt, often in an irregular manner such that on one side of a
crypt the proliferation zone was higher than on the other side
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or, in some cases, occupied only 1 side of the crypt. The pro-
liferation zone may or may not have been truly expanded but
was positioned abnormally. This alteration was noted to be
associated with a number of other histologic findings (detailed
subsequently). The lesions were termed sessile serrated ade-
nomas, in keeping with the terminology coined earlier in ser-
rated adenomatous polyposis (hyperplastic polyposis).

The group with normal proliferation, which seemed to
constitute the group of polyps fitting the general distribution
and morphologic features of the lesions originally described
as HPPs, could be subdivided into 3 types based on the char-
acter of their mucin—microvesicular, goblet cell, and mucin-
poor. The lesions designated as SSAs demonstrated a decrease
in staining for hMLH1 and hMSH2, and this fact, along with
review of the literature (see subsequent text), suggested that
SSA was a likely candidate to be the precursor lesion for some
colorectal adenocarcinomas with microsatellite instability
(MSI).

In 2003, Goldstein et al16 reported a histologic analysis of
lesions originally diagnosed as HPPs that had been removed
at sites where MSI-high colon cancers were later diagnosed.
This analysis revealed findings essentially identical to those of
Torlakovic et al,12 and Goldstein et al16 also recommended the
term sessile serrated adenoma for this lesion. Their data more
directly supported the concept that SSA was the precursor to
at least some MSI-high colon cancers.

Molecular and Histologic Data
Supporting a Link Between SSAs and
Colorectal Adenocarcinoma With MSI

The concept of subdividing colonic adenocarcinoma into
a suppressor phenotype (also known as microsatellite stable
[MSS] carcinoma) and a mutator phenotype (also known as
MSI carcinoma) changed the milieu of colon cancer genetics
and raised challenges to the Vogelstein model for colonic car-
cinoma and the possibility that all colorectal carcinoma arose
from traditional adenomas.17-20 The fact that patients with
hereditary nonpolyposis colorectal carcinomas do not mani-
fest excess numbers of adenomas in comparison with the gen-
eral population also raised some questions in this regard.21

In 1999, Iino et al22 reported an analysis of MSI in a vari-
ety of colorectal polyps including HPPs, traditional adenomas,
TSAs, and mixed polyps (HPP with traditional adenoma or
TSA or TSA with traditional adenoma). Of the lesions in the
HPP group, 29% demonstrated a low level of MSI and none
demonstrated MSI-high, whereas SA demonstrated MSI-low
in 41% and MSI-high in 12%. The highest rate of MSI was in
the “mixed” polyps, with 58% MSI-low and 25% MSI-high. Of
perhaps more interest, when the separate histologic components
of mixed polyps were analyzed, 66% of the HPP elements of

mixed polyps were MSI-low and 22% were MSI-high. The
29% rate for MSI-low in a presumably random collection of
HPPs is roughly similar to the percentage of serrated polyps
demonstrating features of SSA in the series by Torlakovic et
al12 (18%) and by Goldstein et al16 (22%). The apparent
“enhancement” of MSI in the hyperplastic component of the
mixed group would suggest that most if not all of these polyps
are made up of SSA rather than HPP, in keeping with morpho-
logic observations described in the preceding section, indicat-
ing that most mixed tubular adenoma–HPPs are, in fact, SSAs
with areas of tubular adenoma or TSA.

Hawkins and Ward23 analyzed polyps in a matched group
of colectomy specimens with MSI carcinomas vs MSS carci-
nomas. Results of their study indicated a marked preponder-
ance of HPPs in the MSI group compared with the MSS
group. This led to the suggestion that some HPPs might lead
to MSI carcinomas. In a further analysis, some of these polyps
were stained by immunohistochemistry for expression of
hMLH1, a mismatch repair gene that is frequently not
expressed in MSI colon carcinomas; were evaluated for
methylation of the promoter for hMLH1; and were examined
by polymerase chain reaction for evidence of MSI. All of
these analyses supported the concept that some of the lesions
interpreted as HPP were precursor lesions to the MSI cancers.
Retrospective review of the illustrations in this article23

reveals that they demonstrate features more similar to SSA
rather than traditional HPP.

One other piece of morphologic data that supports a con-
nection between serrated polyps and cancer is the presence of
histologic serrated polyps adjacent to adenocarcinoma, partic-
ularly of the ascending colon. Makinen et al24 reported serrat-
ed lesions adjacent to 5.8% of colon carcinomas, a percentage
that might well be low given sampling error. Typically when
an SSA is seen adjacent to a carcinoma, there is a transitional
zone of more typical tubular or villous adenoma between the
SSA and the carcinoma, suggesting that SSA goes through a
stage of increased cytologic dysplasia before developing
malignancy, a factor that might be important in the manage-
ment of these lesions (See “Recommendations for
Treatment”).

Other studies have highlighted molecular differences
between SSA (occurring in serrated adenomatous polyposis
[hyperplastic polyposis]) and classic HPP found in the mucosa
surrounding cancers of the left colorectum. The SSAs showed
a higher frequency of DNA methylation, whereas the classic
HPPs had a higher frequency of K-ras mutation.25 However, it
seems that DNA methylation does not substitute for K-ras
mutation. Rather, the SSAs frequently show mutation of
BRAF, which, like K-ras, serves as a step within the mitogen-
activated protein kinase signaling pathway.26 K-ras and BRAF
mutations have been linked to inhibition of apoptosis, and this
is likely to represent the underlying initiating mechanism in all
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types of serrated polyps. Activated K-ras up-regulates prosur-
vival protein kinase B that, in turn, inhibits caspase 9 and
BAD.27,28 On the other hand, mutant BRAF might inhibit cas-
pases at a point downstream of BAD-mediated release of
mitochondrial cytochrome c.29 It is interesting that BRAF
mutation is associated with colorectal cancer with extensive
DNA methylation, particularly the subtype with MSI.26,30,31

This finding greatly reinforces the concept of a link between
SSA and colorectal cancer with MSI.

Recent data from a selected group of serrated polyps clas-
sified according to the scheme proposed by Torlakovic et al12

indicate that SSAs tend to demonstrate CPG island methyla-
tion at a much higher rate than goblet cell–rich HPPs
(GCHPs) or microvesicular HPPs (MVHP), although the lat-
ter demonstrates CPG island methylation relatively frequently
in the ascending colon.32 In contrast, GCHP had a much high-
er rate of K-ras mutations than did MVHP or SSA. These
results support the validity of the histologic subclassification
of these lesions and suggest potential progression of MVHP to
SSA in the ascending colon. Yang et al,33 in a study of BRAF
mutations in addition to K-ras mutations, identified a rate of
BRAF mutation in sporadic SSAs similar to that reported by
Kambara et al26 in SSAs associated with serrated adenoma-
tous polyposis but demonstrated a much higher rate of BRAF
mutation in the MVHP subset of HPPs than that seen in the
control HPPs in the series of Kambara et al.26 The reason for
this discrepancy is not clear, although approximately half of
the MVHPs in the series of Yang et al33 were from the ascend-
ing colon (due to a study design that chose 50% of the polyps
from each side of the colon), whereas all of the HPPs in the
series of Kambara et al26 were from the left colon.

Diagnostic Features and Nomenclature
for Serrated Polyps

There is growing acceptance of the general concept of a
serrated polyp different from a traditional HPP, which we
should be trying to recognize and report for patient manage-
ment purposes and, perhaps, equally important, to facilitate
research into the significance of this pathway to carcinoma.
Therefore, some diagnostic guidelines are in order. Diagnostic
problems occur in the distinction of SSA from HPP and in the
distinction of SSA from TSA as described by Longacre and
Fenoglio-Preiser7 and modified by Torlakovic et al.12

Although many pathologists still have a problem with
the diagnosis of the SSA, it is our belief that part of this dif-
ficulty stems from the concept of a preneoplastic lesion (ie,
adenoma) without overt cytologic dysplasia (most patholo-
gists were taught that all adenomas of the large intestine have
“dysplasia” by definition). It should be pointed out that cyto-
logic dysplasia generally is not required for the diagnosis of

adenoma in most organ systems outside the gastrointestinal
tract (eg, hepatocellular adenoma, adrenal cortical adenoma,
thyroid follicular adenoma), but rather these diagnoses are
based on architectural features. Because the term dysplasia
refers to an abnormal growth of tissue, we can finesse the
issue by saying that SSA has “architectural dysplasia” rather
than “cytologic dysplasia,” the latter being the more tradition-
al use of the word dysplasia, also sometimes referred to as
“adenomatous change.”

The diagnosis of SSA is based mainly on architectural
features that seem to emanate from the abnormal prolifera-
tion and/or decreased apoptosis that is the basis for the
abnormal growth in these polyps.12,16 These architectural
features include branching of crypts, dilatation of the base of
the crypts, and a peculiar growth pattern in which the crypts
seem to grow parallel to the muscularis mucosae, often cre-
ating an inverted T- or L-shaped crypt ❚Image 1❚ and ❚Image

2❚. These architectural findings often will permit making the
diagnosis of SSA by using low-power examination of a well-
oriented specimen. This growth pattern is accompanied by
the presence of mature cells with a goblet cell or gastric
foveolar cell phenotype at the base of the crypt, replacing the
proliferative zone of normal mucosa and HPPs ❚Image 3❚.
Serration often is seen at the base of the crypts, as empha-
sized by Goldstein et al16 (Image 3B). Other less common
features include small foci of pseudostratification of the sur-
face epithelium and eosinophilic change of the surface
epithelium, usually in association with elongation of the
nuclei and displacement of the nucleus to the center of the
cell with some pseudostratification ❚Image 4❚. This latter
eosinophilic change is identical to that seen in TSAs ❚Image

5❚. Subtle nuclear alterations, including small prominent
nucleoli, open chromatin, and irregular nuclear contours,
also might be present, along with mitoses in the upper third
of the crypts or on the surface itself ❚Image 6❚.12,16

In contrast, in HPPs (serrated polyps with normal prolif-
eration in the study by Torlakovic et al12), the lower third of
the crypts remains narrow and is lined with proliferative cells
(although rarely, mucin-containing cells may be seen but are
intermixed with immature cells and not associated with dilata-
tion of the crypts; Images 1 and 2). Serration is noted only in
the upper half to third of the crypts and is quite variable—
much less obvious in the goblet cell–rich type of HPP as
opposed to the microvesicular and mucin-poor variants.12

Although separation of SSA from HPP is critical to the
understanding of these lesions, distinction of SSA from TSA
also is potentially important and at times difficult. The issue
of distinction of SSA from TSA is a problem in part because
the original definition of serrated adenoma was relatively
broad, encompassing any serrated lesion with “dysplasia”
(meaning cytologically dysplastic cells or “adenomatous”
epithelium). Although there are similarities between SSA
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and TSA, there is debate about the strength of this relation-
ship, and there are enough histologic and epidemiologic dif-
ferences that for the current time, we believe that these
lesions should be kept separate.

For us, the difference between SSA and TSA rests main-
ly on the uniform population of abnormal epithelial cells seen
in TSA, along with some architectural differences. The epithe-
lial cell constituting the major population of TSA is a colum-
nar cell with eosinophilic cytoplasm and a centrally placed,
elongated nucleus that is somewhat hyperchromatic and
shows mild pseudostratification, although not usually to the

degree seen in the epithelium of a typical tubular or villous
adenoma (Image 5). Mitoses may be seen but are not com-
mon. Staining these tumors with the proliferation marker Ki-
67 shows minimal proliferation in contrast with traditional
tubular adenoma and TVAs, in keeping with the findings of
other labeling studies that demonstrated decreased apoptosis
and decreased proliferation.34 Architecturally, TSA usually
has a somewhat villiform configuration and appears protuber-
ant rather than sessile (Image 5).

There is histologic overlap among the features of HPP
(particularly the microvesicular variant), SSA, and TSA,

A B

C D

❚Image 1❚ Several cases of sessile serrated adenoma (SSA) at low power (A-C) illustrate some of the histologic variability found
in these lesions, with a conventional hyperplastic polyp (HPP) for comparison (D). At low power, the conventional HPP (D) is
uniform with serration of the crypts at the surface and nonbranching narrow crypts at the bases. In contrast, SSA demonstrates
crypt branching, abnormal often dilated crypt bases, and a generally more disorganized appearance. Even in A, an SSA from the
ascending colon in a patient with a simultaneous mucinous carcinoma, there is focal crypt branching and L-shaped crypts can be
seen, although only focally (arrow) (H&E; A, ×20; B, ×20; C, ×40; D, ×20).
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which creates diagnostic difficulty and makes breakpoints
between the categories less than absolutely clear. In large
SSAs, one usually can find crypts in which the proliferative
zones remain basal and the crypts narrow in a manner typical
for HPP. Usually this is only a focal phenomenon, and the
diagnosis is based on assessment of the architecture of the
entire lesion. In some cases, however, particularly in the left
colon, the number of crypts demonstrating normal and abnor-
mal proliferation might be more equal, creating diagnostic
problems between SSA and HPP.

On the other end of the spectrum, some cases of SSA
have more than minimal eosinophilic epithelial change and

develop features that are difficult to distinguish from those of
TSA. When the amount of eosinophilic epithelium becomes
prominent and easily recognizable at low power, a diagnosis
of mixed SSA-TSA seems appropriate (especially if the TSA-
like area becomes somewhat pedunculated rather than sessile).
Mixed SSA-TSA is the equivalent of the term mixed hyper-
plastic polyp–serrated adenoma used in the older literature,
which, we believe, better reflects the true nature of the serrat-
ed component of these lesions.1,22

Finally, some cases of SSA have areas of tubular adeno-
ma or TVA. This transition is much more common than tran-
sition to TSA. It would seem likely that this transition is a

A B

C D

❚Image 2❚ At medium power, the abnormalities at the crypt bases are evident in the sessile serrated adenomas (SSAs; A-C)
compared with a hyperplastic polyp (HPP; D). A and C, Branching and horizontal crypts; B, the crypts are dilated. Both patterns
are common. A, Note that there are crypts that appear to be in the early stages of herniation through the muscularis mucosae
(arrows), a phenomenon that leads to the appearance of “inverted hyperplastic polyp” in many SSAs. In the HPP (D), note that
the narrow bases of the crypts are lined predominantly with undifferentiated cells (H&E; A, ×100; B, ×100; C, ×100; D, ×100).
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marker for progression of SSA to a more aggressive form
based on the observation that most SSAs associated with car-
cinoma have a transition area of more typical traditional ade-
noma or TVA between the SSA and the carcinoma.

Large right-sided SSAs and small left-sided HPPs gener-
ally are relatively easy to diagnose after one is familiar with
the general features of these lesions. Because the most diag-
nostic histologic features are present at the base of the crypts,
however, accurate diagnosis requires a well-oriented section.
This leads to diagnostic problems with small lesions and with
large lesions that are biopsied with small forceps. It is almost
impossible to give an accurate diagnosis with a tangentially
sectioned fragment of tissue, unless there is some degree of
nuclear abnormality or mitotic activity high in the crypts to aid
in the diagnosis. For this reason, it often is necessary to cut
multiple step sections of these small specimens in an attempt
to find a section with adequate orientation. In some cases,

absolute histologic distinction is not possible, and such cases
must be dealt with on a case by case basis (see “Terminology
Problems and Reporting”).

There has been some discussion of the use of immuno-
histochemical stains in the evaluation of these lesions.
Staining for hMLH1 has been performed in these polyps by
2 different groups, and it seems that SSAs often focally lose
expression of this antigen.12,16 Total loss appears unusual,
however. Given the focality of this loss and the number of
these cases seen on a daily basis, in practice, it would seem
impractical to suggest that this stain would be useful as a
general diagnostic test. Similarly, although proliferation
markers (Ki-67) demonstrate some differences between
types of polyps and might emphasize the abnormal prolifer-
ation in SSA, Ki-67 staining is not likely to be very useful.
Therefore, diagnosis will most likely remain in the realm of
routine histopathologic examination.

A B

C ❚Image 3❚ The cells lining the abnormal base of the crypts in
sessile serrated adenoma include goblet cells (A), a mixture of
goblet cells and undifferentiated cells (B), or gastric foveolar-
type cells (C). Note the prominent serration near the base of
the crypt in B (H&E; A, ×200; B, ×200; C, ×400).
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A B

C D

E
❚Image 4❚ Surface epithelium in sessile serrated adenoma
(SSA) (A-D) compared with a hyperplastic polyp (HPP; E).
Most of the surface of SSA is lined with bland epithelium (A)
or with slightly tufted epithelium (B). Both of these
appearances are similar to what can be seen in typical HPP (E),
and, hence, in many cases, examination of the surface will not
allow distinction of the 2 types of polyps, particularly with
small biopsy specimens or poorly oriented specimens.
Occasionally in SSA, however, one will encounter more
prominent stratification with atypia (C) or strikingly eosinophilic
cells with slightly pseudostratified central nuclei (D), the latter
very similar to the cells seen in traditional serrated adenoma
(Image 5). The presence of changes similar to those shown in
C or D in any serrated polyp should raise the possibility of an
SSA (H&E; A, ×400; B, ×400; C, ×400; D, ×400; E, ×400).
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Terminology Problems and Reporting

Although the term sessile serrated adenoma, coined in
1996, was used in the 2 articles about morphologic features
defining this entity,12,16 the term has been criticized on sever-
al counts. The use of serrated adenoma as part of the diagno-
sis has caused considerable confusion with TSA. As we define
TSA, cytologic dysplasia is always present. This is in contrast
with SSA, which does not require overt cytologic dysplasia for
diagnosis. Because in the original definition the only cited dif-
ference between serrated adenoma and HPP was the presence

or absence of dysplasia, this misunderstanding is not unex-
pected.7 This problem can be addressed by use of the terms
traditional serrated adenoma for the lesion with uniform cyto-
logic dysplasia and sessile serrated adenoma for the sessile
lesion without uniform cytologic dysplasia.12

The term sessile serrated adenoma also has been criti-
cized because of the use of adenoma, which potentially might
cause confusion with more traditional adenomas (tubular ade-
noma and/or TVA). A problem may arise from the use of the
term adenoma because of confusion about the management of
SSA with that of traditional adenomas. At present, although

A B

A B

❚Image 5❚ Traditional serrated adenoma. A, Note the somewhat pedunculated and villiform configuration of the lesion. B, The
epithelium lining the polyp is relatively uniform, consisting of eosinophilic cells with central focally pseudostratified nuclei.
Mitoses are uncommon (H&E; A, ×40; B, ×200).

❚Image 6❚ Mitoses in the upper third of the crypts may be seen in sessile serrated adenoma (SSA) and are helpful in diagnosis if
present (A, with mitoses shown in inset). B, Nuclear atypia that can be seen focally in SSA, along with another upper-third
mitotic figure (H&E; A, ×100; B, ×400).
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there are considerable data linking SSA to adenocarcinoma
with MSI, the rate and incidence of progression to carcinoma
are unknown. Therefore, it may or may not be appropriate to
treat SSA like traditional adenomas. There is some concern
that the use of the term adenoma might lead to inappropriate-
ly aggressive surgery for large lesions of the ascending colon
that are not amenable to endoscopic resection. Whether that
concern is valid probably depends on local factors, including
the degree of interaction between gastroenterologists and
pathologists. In the personal practice of two of us (D.C.S. and
K.P.B.), in which the term sessile serrated adenoma has been
used since about 1996, we have not had a rash of inappropri-
ate surgeries, and our colleague gastroenterologists and co-
lorectal surgeons are, in general, comfortable with the diagno-
sis. This may not be true everywhere, however. Whether fear
of inappropriate treatment is an adequate reason to avoid a
diagnosis is debatable.

Alternative terms for SSA have been proposed in the
recent literature, including sessile serrated polyp and serrated
polyp with abnormal proliferation.32,35 The term sessile ser-
rated polyp as a descriptor would apply to HPPs and SSAs
and, as such, is potentially confusing. In addition, Torlakovic
et al12 recommended using the term sessile serrated polyp as a
noncommittal term for lesions with ambiguous histologic fea-
tures that cannot be placed accurately in the SSA or HPP cat-
egory. The term serrated polyp with abnormal proliferation
seems an interesting compromise and accurately describes the
lesion without making any presumptions about its premalig-
nant potential. There is relatively strong evidence that SSA is
a precursor to carcinoma, however, and therefore there is little
reason not to make the adenoma presumption, if by adenoma
we intend to imply a premalignant polyp akin to the more tra-
ditional adenomas of the large intestine. In addition, the term
serrated polyp with abnormal proliferation would apply equal-
ly to TSA and SSA, which could lead to persistence of confu-
sion about these 2 diagnoses. As a practical matter, the major
recent contributions to the literature in this area have used the
term sessile serrated adenoma, and there is little reason to rec-
ommend alternative terminologies at present.

Therefore, in keeping with the proposal of Torlakovic et
al,12 our current terminology for reporting serrated polyps of
the large intestine is shown ❚Table 1❚.

Recommendations for Treatment

Recommendations for treatment are hampered by lack of
data caused in part by the confusion in terminology in most
current literature and a lack of good prospective studies. Based
on experience and the literature available, there are several
concepts that seem generally agreed on: (1) There is a type of
serrated polyp that is histologically distinct from traditional

HPP and TSA, which we can term sessile serrated adenoma
(SSA). (2) There is evidence from a variety of sources that this
polyp is likely to be a precursor lesion to at least some cases
of colorectal adenocarcinoma with MSI. (3) SSA seems to
progress to adenocarcinoma in a stepwise manner, with a tran-
sition through “mixed polyps.” (As a corollary to this, it would
seem that most or all mixed polyps are mixed SSA–tradition-
al adenoma, not HPP-adenoma.) (4) Patients with multiple
large SSAs (serrated adenomatous polyposis, also known as
hyperplastic polyposis) are at considerable risk for the devel-
opment of carcinoma, especially if their SSAs begin to show
obvious cytologic dysplasia (“adenomatous change”).

It is unclear how rapidly SSA may progress to cancer
and what the recurrence rate of SSA is if incompletely resect-
ed. These are factors vital to determining the appropriate
treatment for unresectable lesions and the appropriate
rescreening interval for individuals who have had one or
more of these lesions completely removed. Unfortunately,
hard follow-up data are lacking. There had been concern
expressed in the older literature that the precursor to MSI
cancer might be a rapidly progressive lesion; however, this
concern predates the general recognition of the association of
SSA and carcinoma with MSI, and, therefore, as a practical
matter, probably is not relevant.21,36 Personal experience with
this lesion for more than 10 years that has failed to demon-
strate a generally rapid growth rate and the fact that SSA has
been misdiagnosed as HPP for most of the past 4 decades
without evidence for a strong association with carcinoma
indicate that pure SSA (as opposed to mixed tumors) with
only architectural dysplasia is not likely to be a rapidly recur-
ring lesion. The most direct data on this topic are those of
Goldstein et al16 looking at SSAs that preceded the develop-
ment of adenocarcinoma with MSI. The interval from diag-
nosis of SSA to diagnosis of carcinoma was greater than 3
years in 90% of cases and greater than 5 years in 55%.

Given these facts and uncertainties, we recommend the
following management:

❚Table 1❚
Terminology for Reporting Serrated Polyps of the Large
Intestine

1. Hyperplastic polyp
Microvesicular type (optional)
Goblet cell–rich type (optional)
Mucin-poor type (optional)

2. Sessile serrated adenoma
3. Traditional serrated adenoma
4. Mixed serrated polyp (list individual components in parentheses,

eg, mixed sessile serrated adenoma–tubular adenoma)
5. Sessile serrated polyp (with a comment that this is an equivocal

diagnosis that includes both hyperplastic polyp and sessile
serrated adenoma; one should try to favor 1 or the other in the
comment, based on the location and size of the lesion, eg, large
right-sided lesions “favor” SSA, small left-sided lesions favor HPP) D
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• For right-sided SSAs without cytologic dysplasia
(adenomatous change), we recommend that the lesion be
entirely removed endoscopically if possible. If the lesion
cannot be entirely removed, then watchful waiting with
repeated colonoscopy and biopsy at a shortened interval
(perhaps beginning at 1 year after the initial diagnosis) to
look for evidence of progression to cytologic dysplasia
(focusing on any grossly more polypoid areas of the lesion
that are the most likely to be cytologically dysplastic) seems
a reasonable option. If there is evidence of cytologic dyspla-
sia, surgical excision of the lesion should be considered,
depending on other surgical risk factors in the patient. For
some patients who do not want to undergo repeated
endoscopy or who might not be compliant, one might con-
sider surgical excision even in the absence of cytologic dys-
plasia. This decision is made somewhat easier by the right-
sided location of most large lesions.

• Left-sided lesions are more problematic. Luckily,
most left-sided SSAs are small lesions and generally are
removed at biopsy. For lesions that are not completely
excised, repeated endoscopy and complete excision would
be recommended. One issue with left-sided SSAs relates to
the fact that cancer with MSI is rare on the left side, and,
therefore, if left-sided SSAs become cancer, the cancer is not
cancer with MSI or the development of cancer is an extreme-
ly rare event. It would be hard to recommend left-sided
colectomy or an abdominoperineal resection for such an
SSA, even if it could not be resected totally, although we
have not encountered that as a problem.

• The interval to repeated endoscopy in patients who
have had complete removal of an SSA (of any size) also is dif-
ficult to ascertain based on the current data. In general, it
would seem reasonable to use current guidelines for tradition-
al adenomas for completely resected SSAs without evidence
of cytologic dysplasia (adenomatous change). For lesions with
evidence of cytologic dysplasia, a shortened interval for
screening might be considered following complete resection.

From the Departments of Pathology, 1Fairview Southdale Hospital,
Edina, MN; 2McGill University, Montreal, Canada; 3Department
of Pathology and Laboratory Medicine, University of Cincinnati,
Cincinnati, OH; and 4Department of Pathology, Abbott-
Northwestern Hospital, Minneapolis, MN.

Address reprint requests to Dr Snover: Dept of Pathology,
Fairview Southdale Hospital, 6401 France Ave S, Edina, MN
55435.

References
1. Riddell RH, Petras RE, Williams GT, et al. Tumors of the

Intestines. Washington, DC: Armed Forces Institute of
Pathology; 2003. Atlas of Tumor Pathology; third series, Fascicle
32.

2. Goldman H, Ming S, Hickok DF. Nature and significance of
hyperplastic polyps of the human colon. Arch Pathol.
1970;89:349-354.

3. Eide TJ. Prevalence and morphological features of adenomas
of the large intestine in individuals with and without
colorectal carcinoma. Histopathology. 1986;10:111-118.

4. Azimuddin K, Stasik JJ, Khubchandani IT, et al. Hyperplastic
polyps: “more than meets the eye”? report of sixteen cases. Dis
Colon Rectum. 2000;43:1309-1313.

5. Warner AS, Glick ME, Fogt F. Multiple large hyperplastic
polyps of the colon coincident with adenocarcinoma. Am J
Gastroenterol. 1994;89:123-125.

6. Urbanski SJ, Kossakowska AE, Marcon N, et al. Mixed
hyperplastic adenomatous polyps: an underdiagnosed entity;
report of a case of adenocarcinoma arising within a mixed
hyperplastic adenomatous polyp. Am J Surg Pathol.
1984;8:551-556.

7. Longacre TA, Fenoglio-Preiser CF. Mixed hyperplastic
adenomatous polyps/serrated adenomas: a distinct form of
colorectal neoplasia. Am J Surg Pathol. 1990;14:524-537.

8. Torlakovic E, Snover DC. Serrated adenomatous polyposis in
humans. Gastroenterology. 1996;110:748-755.

9. Jeevaratnam P, Cottier DS, Browett PJ, et al. Familial giant
hyperplastic polyposis predisposing to colorectal cancer: a new
hereditary bowel cancer syndrome. J Pathol. 1996;179:20-25.

10. Leggett BA, Devereaux B, Biden K, et al. Hyperplastic
polyposis: association with colorectal cancer. Am J Surg Pathol.
2001;25:177-184.

11. Renaut AJ, Douglas PR, Newstead GL. Hyperplastic polyposis
of the colon and rectum. Colorectal Dis. 2002;4:213-215.

12. Torlakovic E, Skovland E, Snover DC, et al. Morphologic
reappraisal of serrated colorectal polyps. Am J Surg Pathol.
2003;27:65-81.

13. Sobin LH. Inverted hyperplastic polyps of the colon. Am J
Surg Pathol. 1985;9:265-272.

14. Oka S, Tanaka S, Hiyama T, et al. Clinicopathologic and
endoscopic features of colorectal serrated adenoma: differences
between polypoid and superficial types. Gastrointest Endosc.
2004;59:213-219.

15. Mitomi H, Sada M, Kobayashi K, et al. Different apoptotic
activity and p21(WAF1/CIP1), but not p27(Kip1), expression
in serrated adenomas as compared with traditional adenomas
and hyperplastic polyps of the colorectum. J Cancer Res Clin
Oncol. 2003;129:449-455.

16. Goldstein NS, Bhanot P, Odish E, et al. Hyperplastic-like
colon polyps that preceded microsatellite-unstable
adenocarcinomas. Am J Clin Pathol. 2003;119:778-796.

17. Vogelstein B, Fearon ER, Hamilton SR, et al. Genetic
alterations during colo-rectal tumor development. N Engl J
Med. 1988;319:525-532.

18. Aaltonen LA, Peltomaki P, Leach FS, et al. Clues to the
pathogenesis of familial colorectal cancer. Science.
1993;260:812-816.

19. Jass JR, Iino H, Ruszkiewicz A, et al. Neoplastic progression
occurs through mutator pathways in hyperplastic polyposis of
the colorectum. Gut. 2000;47:43-49.

20. Jass JR, Whitehall VL, Young J, et al. Emerging concepts in
colorectal neoplasia. Gastroenterology. 2002;123:862-876.

21. Lynch HT, Smyrk T, Jass JR. Hereditary nonpolyposis
colorectal cancer and colonic adenomas: aggressive adenomas?
Semin Surg Oncol. 1995;11:406-410.

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/124/3/380/1759695 by guest on 21 August 2022



Am J Clin Pathol 2005;124:380-391     391
391 DOI: 10.1309/V2EPTPLJRB3FGHJL 391

© American Society for Clinical Pathology

Anatomic Pathology / REVIEW ARTICLE

22. Iino H, Jass JR, Simms LA, et al. DNA microsatellite
instability in hyperplastic polyps, serrated adenomas, and
mixed polyps: a mild mutator pathway for colorectal cancer? J
Clin Pathol. 1999;52:5-9.

23. Hawkins NJ, Ward RL. Sporadic colorectal cancers with
microsatellite instability and their possible origin in
hyperplastic polyps and serrated adenomas. J Natl Cancer Inst.
2001;93:1307-1313.

24. Makinen MJ, George SMC, Jenvall P, et al. Colorectal
carcinoma associated with serrated adenoma: prevalence,
histological features, and prognosis. J Pathol. 2001;193:286-
294.

25. Wynter CVA, Walsh MD, Higuchi T, et al. Methylation
patterns define two types of hyperplastic polyp associated with
colorectal cancer. Gut. 2004;53:573-580.

26. Kambara T, Simms LA, Whitehall VLJ, et al. BRAF mutation
and CpG island methylation: an alternative pathway to
colorectal cancer. Gut. 2004;53:1137-1144.

27. Cardone MH, Roy S, Stennicke HR, et al. Regulation of cell
death protease caspase-9 by phosphorylation. Science.
1998;282:1318-1321.

28. Datta SR, Dudek H, Tao X, et al. Akt phosphorylation of
BAD couples survival signals to the cell-intrinsic death
machinery. Cell. 1997;91:231-241.

29. Erhardt P, Schremser EJ, Cooper GM. B-Raf inhibits
programmed cell death downstream of cytochrome c release
from mitochondria by activating MEK/Erk pathway. Mol Cell
Biol. 1999;19:5308-5315.

30. Wang L, Cunningham JM, Winters JL, et al. BRAF mutations
in colon cancer are not likely attributable to defective DNA
mismatch repair. Cancer Res. 2003;63:5209-5212.

31. Koinuma K, Shitoh K, Miyakura Y, et al. Mutations of BRAF
are associated with extensive hMLH1 promoter methylation
in sporadic colorectal carcinomas. Int J Cancer. 2004;108:237-
242.

32. O’Brien MJ, Yang S, Clebanoff JL, et al. Hyperplastic
(serrated) polyps of the colorectum: relationship of CpG island
methylator phenotype and k-ras mutation to location and
histologic subtype. Am J Surg Pathol. 2004:28:423-434.

33. Yang S, Farraye FA, Mack C, et al. BRAF and KRAS
mutations in hyperplastic polyps and serrated adenomas of the
colorectum: relationship to histology and CpG island
methylation status. Am J Surg Pathol. 2004;28:1452-1459.

34. Komori K, Ajioka Y, Watanabe H, et al. Proliferation kinetics
and apoptosis of serrated adenoma of the colorectum. Pathol
Int. 2003;53:277-283.

35. Jass JR. Hyperplastic-like polyps as precursors of microsatellite-
unstable colorectal cancer. Am J Clin Pathol. 2003;119:773-
775.

36. Jass JR. Serrated route to colorectal cancer: back street or super
highway [editorial]? J Pathol. 2001;193:283-285.

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/124/3/380/1759695 by guest on 21 August 2022


