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ABSTRACT
Background: Routine screening colonoscopy is on the rise and pathologists have
to deal with the ever larger numbers of excised colonic polyps. It is very important
to optimize the patients’ individual treatment and further surveillance. Pathologists
play a critical role in management, as most of the clinical decisions concerning
colonic polyp management are based on pathologic findings. One of the most
important clinical issues in colonic adenomas is the diagnosis of malignancy and
reporting its different aspects by the pathologist. The histologic type and the extent
of carcinoma within a malignant polyp have considerable impact on the decisions of
gastroenterologists and surgeons for further management. Therefore, the most recent
literature regarding the diagnosis and reporting of the different features of malignant
polyps was reviewed.
Data Acquisition: There is growing literature regarding the different pathologic
features and reporting of malignant colonic polyps, and in this review, published
articles that are listed on Google Scholar and Pub Med are discussed.
Conclusion: Diagnosis of malignant colon polyp requires the presence of tumor
cells that are penetrating beyond the muscular mucosa into submucosa (pT1). As well
as establishing a diagnosis of malignant polyp, it is very important to report the size
of the invasive component, the presence or absence of lymphovascular invasion, the
degree of tumor differentiation and the distance of the carcinoma from the line of
resection. Other important features that may be reported include: the presence or
absence of tumor budding, the depth of tumor cell penetration into the submucosa,
and results of immunohistochemistry for mismatch repair proteins and BRAF.
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Introduction
Colorectal polyps are common in the general
population and most polyps are adenomas. In
screening colonoscopic studies, the reported
prevalence of adenomas was 24% to 48%. The main
importance of adenomas is their relationship with
colorectal cancer, as most cancers arise from these
precursor lesions (1). Over the past decades, the
number of screening colonoscopies is increasing
and more adenomas are being identified. These need
to be removed and this can usually be done
endoscopically. However, some of these adenomas
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are large, complicated, or malignant, and safe
removal may require advanced procedures, such as
surgical resection (2).
Pathologic findings play an important and
critical role in clinical decision-making for the
proper management of malignant colorectal polyps
(3).
Some malignant polyps can be treated
successfully by endoscopic resection alone;
however, this decision depends completely on
histopathological criteria that can predict tumor
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aggressiveness and the risk of recurrence or lymph
node and distant metastasis (4).
Accordingly, it is important for all polyps to be
submitted for histopathological examination, and
the interpretation of malignant colon polyps by
pathologists should be correct and complete (5). In
this review the criteria for the diagnosis of malignant
colorectal polyps was described and histologic
features that must be included in the pathology
report were emphasized, i.e. findings that influence
management, and determine the risk of recurrence
or distant metastasis.

Definition
Colorectal malignant polyps (pT1 tumor),
according to Tumor-Nodes-Metastases (TNM)
classification are cancerous polyps that have
invaded the sub-mucosal layer. Therefore, a
malignant large bowel polyp is an adenoma, in
which an invasive carcinoma develops and spreads
to involve the submucosa of the polyp’s head or
stalk or in the case of a sessile polyp, the submucosa
of the underlying bowel wall (5). While
adenomatous polyps can harbor high-grade
dysplasia and other non-invasive histologic features,
invasion through the muscularis mucosa but limited
to the submucosa (pT1) is by definition indicative of
an adenocarcinoma (malignant polyp) (6).

Incidence
According to some recent publications,
malignant polyps account for up to 12% of
endoscopically removed polyps.
Accurate
diagnosis is therefore a critical point in the
prevention of colorectal cancer and permits use of
advanced polyp removal techniques, such as
Endoscopic Mucosal Resection (EMR), Endoscopic
Submucosal Dissection (ESD), or even open surgery
(7).

Diagnosis
With the above-mentioned methods of
polypectomy, there is a good opportunity to excise
the polyp completely instead of in a piecemeal
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fashion (8). This also facilitates a more accurate
histological examination. The polyp may have had a
benign appearance at endoscopy, yet after pathology
examination, it may be found to have an invasive
focus of adenocarcinoma. Furthermore, patient
evaluation is more complicated if the polypectomy
site has not been marked (usually by an India ink
tattoo) during the initial endoscopy. In this situation,
risk assessment of the possibility of residual or
recurrent disease and lymph-node metastasis
requires balancing the risk of recurrent disease
against the patient’s operative risk for further
surgery. This assessment may be difficult and
requires a multidisciplinary approach (9).
Based on the pathologist’s report, the clinician
would make a decision on whether polypectomy
alone is an adequate therapy or whether the patient
needs to undergo a subsequent definitive surgical
resection (2).
Therefore, after the primary polypectomy, the
pathologists’ responsibility is to diagnose the case
accurately, while producing a complete and
informative report that enables an assessment of the
risks for the presence or development of residual and
metastatic disease (10).

Gross Handling of the resected polyps
The polypectomy specimen should be placed in
adequate formalin in the endoscopy room (typically
ten times the volume of formalin to the volume of
the specimen). The polyps need a minimum of 2 to
3 hours of fixation; however, this depends on the
size of the polyp. Generally, polyps larger than 1.5
cm need overnight fixation (2).
Adequately-fixed polyps are not friable and feel
firm on palpation (11).
After inspection and description recording
including the exact size, the next step is identifying
the margin of resection. This needs to be inked. The
margin will be the most distal end of the stalk in
pedunculated polyps or the line of resection (base of
the polyp) in sessile polyps (12). At some centers,
after polypectomy, the endoscopists themselves
may identify the line of resection by pin or
application of India ink (2). The next step is
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dissection of the polyp. The preferred method for
polyps larger than 0.9 cm is dissection through a
sagittal section perpendicular to the stalk or line of
resection, to preserve the anatomical landmarks
(13). However, according to the authors’ personal
experience, for polyps less than 0.4, it is better not
to section them and embed the whole polyp in one
cassette. For polyps between 0.4 and 0.9 cm, they
can be bisected with both sections placed in one
cassette. For polyps between 0.9 cm and 1.2 cm, the
best method is to trisect the specimen by shaving the
two sides and then placing the central part in one
cassette and the two shaved sides in an additional
cassette. For polyps larger than 1.2 cm, it is best to
cut as many sections as appropriate to submit the
central stalk area in a separate cassette (14).
Another approach, which can only be used in
polyps with a stalk, is taking a transverse section
from the most distal part of the stalk and then
dissection of the polyp. Whatever the dissection
method, the entire specimen should be embedded
(15).
Fragmentation of the polyp should be mentioned
in the gross description, because the evaluation of
the actual size, invasion and involvement of the line
of resection may not be accurate in a fragmented
polypectomy specimen (11, 12, 13).

Pathologic Diagnosis and Reporting
Diagnosis of a malignant colon polyp: High
grade dysplasia is defined as the presence of nuclear
stratification and/or cytologic features of carcinoma
such as irregular branching, budding, and cribriform
appearance of the crypts, loss of cytoplasmic mucin,
nuclear hyperchromasia and vesicular nuclei with
nucleoli. There is no associated desmoplastic
stromal response (15). For the diagnosis of a
malignant polyp, by definition, the main step is
identifying tumor cells with the above-mentioned
characteristics below the muscularis mucosae and
extending into the submucosa. This type of adenoma
should be reported as a malignant polyp (pT1) (2).
According to the World Health Organization
(WHO) recommendation, the term high-grade
dysplasia should be used instead of “intramucosal
carcinoma” for adenomas in which there is mucosal
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invasion (i.e. invasion of lamina propria ±
muscularis mucosae), yet with no extension below
the muscularis mucosae. The reason for this
designation is that mucosal invasion alone (i.e.
without submucosal invasion) is associated with a
negligible risk of malignancy (lymph node spread).
This is a consequence of the lymphatic drainage of
the colon where, no lymphatic channels are located
superficial to the muscularis mucosae. Therefore,
focal cancer that has not invaded through the
muscularis mucosae presents no risk of lymph node
spread. Normally, lymphatic channels are found in
the superficial submucosa and within the muscularis
mucosa, yet with only rare extensions into the
lamina propria (mucosa) and are limited to the base
of the crypts. This near-absence of lymphatics
within the mucosa is the reason for the observed lack
of malignant potential (lymph node metastasis) in
polyps showing only high-grade dysplasia (formerly
called intramucosal carcinoma). Therefore, the
majority of these lesions do not require further
surgery (16). In cases where there is mucosal
invasion, besides the use of the term “high-grade
dysplasia” it is recommended to insert a comment to
explain the findings and their significance (16, 17).
Additional findings in the report: There are
some other important findings, which have a great
impact on the patient’s outcome, management, and
surveillance and should be included in the pathology
report of a malignant polyp. These findings have
been shown to have a good correlation with the risk
of lymph node involvement, recurrence and
metastasis:
1) Presence or absence of any amount of poorlydifferentiated adenocarcinoma.
Three tumor grades have been described for
malignant colorectal tumors. Grade 1 corresponds to
a well-differentiated intestinal-type adenocarcinoma
and is composed of well-formed glands with open
lumina or with more than 95% glandular
differentiation. Grade 2 is moderately differentiated
intestinal-type adenocarcinoma containing solid
nests showing only focal glands or 50% to 95%
glandular differentiation. In Grade 3, the carcinoma
is a poorly differentiated intestinal-type, signet ring
cell or mucinous adenocarcinoma, composed of
hyperchromatic cells arranged into solid sheets and
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forming absorptive glands. These tumors have less
than 50% glandular differentiation (16).
2) Presence or absence of angiolymphatic
invasion: The presence of tumor cells within a true
endothelial-lined channel in the absence of red
blood cells is defined as lymph vessel invasion. The
occurrence of lymph vessel invasion is generally
found in polyps with a positive surgical margin
and/or the presence of poorly differentiated tumor
(18). It is not recommended to perform
immunohistochemistry for the routine confirmation
of the lymphovascular invasion; however specific
marker for lymph vessel endothelial cells, i.e. D240, can be helpful in equivocal cases (2).
Another issue to be considered is venous
invasion, which is less well studied than lymphatic
invasion, and may have an impact on the prognosis
and lymph node involvement. It is recommended to
record the presence or absence of venous invasion
in the pathologic report. Sometimes endothelial
immunohistochemical markers, such as CD31 and
CD34, are helpful for confirming the presence of
tumor cells within an endothelial-lined vessel (2).

when there are more than 10 tumor buds in any
microscopic field viewed in a 25X field (0.385mm2)
(19, 20, 21, 22) (Figure 2).

Fig 1. Base of a Malignant Polyp.
There is heavy cautery artefact but it is still possible to
measure the distance between the margin of excision and
the edge of the carcinoma.

According to the authors’ experience, angiolymphatic invasion is very difficult to assess,
because the vessels are hard to differentiate from
retraction artefact, yet as mentioned, this most
commonly accompanies poorly differentiated
tumors with positive margins.
3) Distance of invasive adenocarcinoma from
margin of resection (a distance of 1 mm or less is
considered to represent a positive margin). This
finding is closely correlated with the risk of
recurrence (16). Therefore, it is recommended to
report the distance of tumor cells from the resection
margins, which is also the cauterized margin (2)
(Figure 1).
4) Another feature, which is currently
recommended to be recorded, in the pathologic
report is high-grade tumor budding, which is now
considered as an important predictor of lymph node
metastasis in malignant polyps. Tumor budding is
defined as “presence of de-differentiated single cells
or small clusters of up to 5 cells at the invasive front
of colorectal cancer or malignant polyp”. Highgrade tumor budding is considered to be present
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Fig 2. High-Grade Tumor Budding
Numerous clumps of tumor cells are present, each of
which contains less than five cells. There are more than
ten tumor buds in this 25X field.

5) There is no recommendation to report the level
of invasion in malignant polyps; however some
authors continue to report this, because earlier
studies showed a good correlation between the level
of invasion and lymph node involvement. Haggitt et
al. classified the level of invasion in a pedunculated
malignant polyp as level 1 to 4. Level 1 describes
invasive adenocarcinoma limited to the polyp head;
level 2 includes neck involvement; level 3
corresponds to adenocarcinoma cells in the stalk;
and level 4 to adenocarcinoma cells infiltrating the
submucosa at the level of the adjacent bowel wall
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(23). This classification is difficult for application in
sessile polyps, so other classifications have been
proposed by some authors. The degree of
submucosal invasion in sessile polyps has been
classified to three types based on the depth of
invasion. When less than one-third of the
submucosa is invaded, the stage is sm1, and if more
than two-thirds is invaded the stage is sm3, while
stage sm2 is intermediate with invasion of cancer
into the middle third (24, 25, 26). However, so far,
there is no consensus to report these levels and
currently, they do not have any impact on the
management and surveillance of the patients with
malignant colonic polyps (16).
Molecular biomarkers in malignant colon
polyps: Colorectal tumors are a heterogeneous
group of diseases that arise and evolve through the
stepwise accumulation of differing sets of genetic
and epigenetic alterations (27). Recent advances in
molecular biomarkers to personalize therapy
contributed to major progress in the treatment and
prognosis of the disease, and many of them are now
part of routine laboratory tests (28). There are only
a few studies about adding immunohistochemical
biomarkers of colon cancers in malignant polyps,
however, according to some reports, about 46.8%
exhibited KRAS mutation, 6.5% BRAF mutations
and 10.6% were MSI-H. Many of the
gastrointestinal pathology centers dealing with
colorectal polyps are now routinely performing
these tests by immunohistochemical methods
(Testing for MSI-H by immunostains for MLH-1,
MSH-2, PMS-6 and MSH-6). (29, 30, 31)
Pitfall in the diagnosis of invasive component
(Pseudo-invasion):
The most important pitfall, which causes
incorrect and over diagnosis of malignant colon
polyps is the presence of misplaced glands below the
muscularis mucosae (Figure 3). Most polyps with
pseudoinvasion are large and pedunculated lesions,
which are typically located in the sigmoid colon.
They can rarely be seen in the rectum (32, 33). They
represent prolapse of the adenomatous epithelium
into the polyp stalk (33, 34). It is believed that they
are caused by herniation of the intramucosal tissue
into the submucosa when the polyp stalk is twisted,
thus, they are frequently accompanied by evidence
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of previous bleeding (hemosiderosis) (34, 35). If the
submucosal tumor nodule seen in a polypoid tumor
is purely a result of herniation, it should be
discriminated from true invasion because nonmalignant polyps with pseudoinvasion never cause
distant metastasis (34).

Fig 3. In this polyp misplaced epithelium is present in
the submucosa immediately adjacent to a large
submucosal vessel (pseudoinvasion). However, note that
the epithelium is accompanied by normal appearing
lamina propria.

The submucosal glands are rounded with no
infiltrative border and they are always surrounded
by lamina propria and do not have cytoarchitectural
features of malignancy. There is hemorrhage and
hemosiderin in the surrounding submucosa and no
desmoplastic stroma in misplaced glands
(pseudoinvasion). Admixed dilated normal glands
may also be present in the submucosa and there may
be extravasation of acellular mucin pools with
regular borders (Figure 4). Ischemic changes
(granulation tissue, erosions, and exudates) are often
present at the surface of the polyp due to polyp
torsion. Invasive adenocarcinoma is usually
associated with high grade dysplasia and
desmoplasia. According to the authors’ personal
experience, this stromal desmoplasia is a very
helpful distinguishing feature. Pools of mucin may
be present; however these may show irregular
borders and often contain isolated dysplastic cells
within the mucin pool (33, 34, 35, 36,37).
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