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Introduction

The term “malignant polyp” refers to any polyp of the colon or rectum harboring malignancy
that invades through the muscularis mucosa. Management of these polyps has progressively be-
come both a more common and more complex subject facing surgeons and endoscopists. The
use of screening colonoscopy has increased and therefore more malignant polyps are being de-
tected. Simultaneously, a variety of new endoluminal devices and advanced endoscopic tech-
niques have become available. These approaches have opened new avenues to minimally in-
vasive polyp removal but have complicated the decision-making process for surgeons. In this
monograph, we review the principles, and literature surrounding the management of malignant
colorectal polyps.

Epidemiology

Colorectal cancer is the fourth most commonly diagnosed cancer in the United States, and
for men and women it is the third most common cause of cancer related mortality.! In 2018,
colorectal cancer was expected to account for 8.1% of all new colorectal cancer diagnoses.’
Malignant polyps comprised roughly 12% of all colorectal polyps in a recent series.’ The in-
creasing incidence of colorectal cancer has coincided with increasing utilization of screening
colonoscopy. In a large, multicenter prospective study from 2000-2011, the utilization of screen-
ing colonoscopy increased 3-fold over the past decade.* Along with the increased discovery of
malignant polyps, patients undergoing screening are increasingly more likely to undergo surgi-
cal resection.” In the United States, the incidence of surgery for non-malignant polyps and for
colorectal cancer has almost doubled from 2000 to 2014.5
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Reported incidence rates of malignant polyps vary widely. As few as 0.4% and as many as 10%
of all endoscopically removed polyps have been found to be malignant depending upon the se-
ries.”~10 This discrepancy is likely in part due to the different time periods in which these series
were performed, as well as the unique patient populations from which they were drawn. There
are few recent large series available and it is therefore difficult to make inferences regarding
the true incidence of malignant polyps. However, since 85%-95% of colorectal cancers are felt to
arise from adenomatous polyps, it is likely that the incidence of malignant polyps mirrors that
of colorectal cancer more generally.!":12 Recently there are concerning increases in colorectal
cancer incidence especially in young people. Although population level data are lacking, it can
be expected that the incidence of malignant polyps in this patient population will continue to
increase as well.!3-14

Risk factors

Patient-related risk factors for the development of malignant polyps are the same as those
for the development of advanced adenomas and colorectal cancer. Age is closely related with
risk for adenoma and colon cancer development.'>~'7 In particular, the rate of adenoma devel-
opment is known to increase after 50 years of age, which has guided screening recommenda-
tions.'® However, clinicians should be cognizant of the increasing incidence of colorectal cancer
in patients less than 50 years old.'"They should also be aware that the prevalence of adenomas
in adults 40-49 years old is similar to that in adults 50-59 years old, although fewer of these
adenomas are clinically advanced at the time of detection.??

Sex, as well as race and ethnicity, also play a role in adenoma and cancer risk. Compared to
their White counterparts, the Black population at a similar age has a higher risk of advanced
adenoma development, and those of Hispanic ethnicity have a slightly lower risk of advanced
adenoma development. Overall, women have a lower risk of advanced adenoma development
compared to men, regardless of race.2! When the risk factors of age, race and/or ethnicity, and
sex are combined, similar levels of risk are seen in 50 to 54 tear old White men, 65 to 69 year
old White women, 55 to 59 year old Black women, 50 to 54 year old Black men, 55 to 59 year
old Hispanic men, and 70 to 74 year old Hispanic women.??

Many other patient-related risk factors for colorectal cancer risk have been identified. These
risk factors include a personal or family history of colorectal cancer or advanced adenoma,
cigarette smoking, alcohol consumption, obesity, sedentary lifestyle, and red meat consump-
tion.2>-2> Protective factors against the development of colorectal cancer include exercise, fruit
and vegetable consumption, aspirin use, and hormone replacement therapy.?%-2” Several impor-
tant hereditary polyposis and colorectal cancer syndromes exist.

Pathology

Malignant polyps are defined as those polyps which harbor adenocarcinoma that invades
through the muscularis mucosa and into the submucosa. These lesions are categorized as T1
lesions in the TNM staging system.”® Subsequent management is heavily reliant on several
key histopathologic features. These features include size, gross morphology, depth of invasion,
polypectomy margin, architecture, lymphovascular invasion, and differentiation. Other pathologic
entities, such as carcinoma in situ, high grade dysplasia, and pseudo-invasion are distinct from
the malignant polyp.

Malignant polyp formation is theorized to take place in 2 separate phases: tumor initiation
and the tumor progression. Tumor initiation is the time at which the adenoma first forms within
the lumen of the colon or rectum. The APC gene found in epithelial cells is believed to be re-
sponsible for most, if not all, of adenoma formation. This malignant transformation occurs via
the 2-hit hypothesis in which both APC alleles mutate and thus lose function. This may happen
either via a germline mutation inherited from an affected parent, as in familial adenomatosis
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polyposis (FAP), or by somatic mutation whereby the APC is either lost or mutated in situ to ini-
tiate the carcinogenic cascade. Tumor progression encompasses the cascade of genetic mutations
that then follow. K-Ras, DCC, and p53 are involved in this process, leading to the development
of malignant and metastatic properties.

Malignant polyps can also arise from defects in DNA mismatch repair. This is seen most no-
tably in hereditary non-polyposis colon cancer (HNPCC). Mismatch repair proteins normally are
responsible for recognizing and correcting the errors that normally occur during DNA replica-
tion. When mismatch repair enzymes are deficient, errors in DNA accumulate. Indirect evidence
of these errors can be detected as changes in the length of short repeats of DNA, termed mi-
crosatellites. Microsatellite instability is therefore associated with deficient mismatch repair and
subsequent cancer development.2?-3 Microsatellite instability is observable in 15% of sporadic
colon cancers and 85% of HNPCC-associated colon cancers.?!

Size and morphology

At the time of index endoscopy, polyps are classified grossly as either pedunculated or ses-
sile. Pedunculated polyps are attached to the surrounding colonic epithelium via a stalk. Sessile
polyps form in a broad, flat morphology. This gross morphology has implications for removal.
Sessile polyps lack the protective stalk of pedunculated polyps and are more likely to harbor
lymphatic invasion as well as lymph node metastases at the time of identification.?>3* Sessile
polyps can also be more technically demanding to remove. This is especially true for endoscopic
snare polypectomy, which may be straightforward for a pedunculated polyp, but challenging or
even impossible for a similarly-sized sessile polyp.

Polyp size and the likelihood of harboring malignancy are closely linked, with small polyps
being much less likely to contain invasive adenocarcinoma. In one series of more than 5000
polyps less than 5 mm in diameter, none contained malignant properties.>> However, as size
increases, so, too, does the risk of malignancy. In the same large series, polyps between 2.6
cm and 3.5 cm contained malignancy in 42.7% of cases, whereas polyps larger than 3.5 cm were
found to contain malignancy in 75.8% of cases. Both size as well as morphology should therefore
be considered when estimating the risk of underlying malignancy in a polyp.

There are several additional distinct polyp morphologies that are indicative of potential sub-
mucosal invasion. Elevated lesions with a depressed center, described as type Ila and Ilc lesions
by the Paris classification, are at increased risk.36 Similarly, irregular contours, a short or immo-
bile stalk, or inability to elevate a sessile polyp are qualities concerning for invasion.>’

Depth of invasion

The radial spread of carcinoma from the epithelium into deeper layers of the bowel wall is
referred to as depth of invasion. The Haggitt classification has been used to describe the level
of invasion in greater detail for both pedunculated and sessile polyps (Fig 1).38 Lesions at level
0 in the Haggitt system are confined to the mucosa and do not penetrate the muscularis mu-
cosa. Levels I-III only apply to pedunculated polyps and refer to submucosal invasion in the
head, neck, or stalk of the polyp, respectively. Level IV can be used to describe either sessile or
pedunculated polyps, and refers to invasion into the submucosa, at the level of surrounding ep-
ithelium. Any sessile polyp with some degree of submucosal invasion is therefore automatically
considered to be at least Haggitt level IV. Level IV is also the only clinically relevant Haggitt
level, as it portends an increased risk of lymph node metastasis.>> Although the risk of lymph
node metastasis related to a Haggitt level O-III lesion is less than 1%, the risk of a lymph node
metastasis in Haggitt 4 lesions can be up to 25%.!

For sessile polyps, the degree of submucosal invasion has been further subcategorized into
3 levels.3?%0 Invasion confined to the superficial third of the submucosa is referred to as Smi,
and invasion into the middle and deep thirds, Sm2 and Sm3, respectively.*! Deeper penetration
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Fig. 1. (A) Haggitt classification of pedunculated polyps and (B) Kikuchi classification of sessile polyps.

into the submucosa is associated with greater likelihood of lymph node metastases, particularly
in Sm3 lesions.*>**> A major drawback of this classification scheme is that it requires either the
specimen to contain a portion of the muscularis propria, or for the pathologist to estimate where
this margin might have been, which also puts the patient at a greater risk of perforation.**
Others have suggested that invasion of more than 1 mm into the submucosa is associated with
lymph node metastasis.*>~#” Using 1 mm of submucosal invasion as a cutoff limits some of the
subjective assessment required with other methods, while potentially still identifying patients
who are adequately treated with polypectomy.
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Resection margin

Polypectomy specimens must be removed with sufficient margin to ensure adequate local
clearance of malignant cells. The size of the margin required is debated, but most evidence fa-
vors a margin of 1 mm or greater for malignant polypectomy specimens. In a series by Butte
and colleagues (48), none of the patients with a polypectomy margin >1 mm had residual dis-
ease in the specimen obtained during subsequent colectomy. This finding was confirmed by Kim
and colleagues*® who performed a similar retrospective review of 148 patients who had under-
gone colectomy after malignant polypectomy. They also found that none of the 67 patients with
a negative polypectomy margin (>1 mm) had residual disease. These studies support prior se-
ries, which found no statistically significant improvement in the rate of adverse outcomes for
specimens with a wider resection margin.>? Several other large case series have used 2 mm as a
cutoff for positive margin.°?->! Current National Comprehensive Cancer Network (NCCN) guide-
lines do not favor a specific margin for malignant polyp excision and note the lack of consensus
on an acceptable margin.>?

Polyp architecture

There are 3 main architectural variants of adenomatous polyps: tubular, villous, and
tubulovillous. Malignant potential is correlated directly with the degree of villous histology. Vil-
lous polyps have the highest association with underlying malignancy (10%-18%), more so than
tubulovillous (6%-8%), and tubular polyps (2%-3%).>

Tumor budding, or epithelial-mesenchymal transition, is a newly described phenomenon ob-
served in colorectal, gastric, and oral polyps. The finding is typified by tumor cells extending
and dissociating from the tumor margin into the desmoplastic stroma. Early research has shown
worse prognosis in patients with this histopathologic finding. A meta-analysis of tumor budding
found a strong adverse prognostic impact on lymph node metastases, tumor recurrence, and
cancer related death at 5 years.>* For pT1 disease in particular, tumor budding has also been
found to correlate with nodal metastases.”>

Lymphovascular invasion

Invasion of the malignant polyp into the submucosa opens the possibility of metastasis into
the lymphatic or vascular systems. Several case series have explored this issue in patients under-
going malignant polypectomy followed by subsequent colectomy. Lymphovascular invasion has
been consistently and independently associated with a risk of lymph node metastasis in these
retrospective series.>”-48:6 For this reason, the presence or absence of lymphovascular invasion
is an important pathologic feature of malignant polyps, and an important factor when choosing
a management strategy.

Differentiation

Histologic tumor grade categorizes colorectal neoplasms as well, intermediate, or poorly dif-
ferentiated, based on the percentage of glandular formation within the tumor.”” The area of least
differentiation is used to define the tumor as a whole. For the purposes of characterizing ma-
lignant polyps, poor differentiation is an important determinant in clinical decision making as it
is associated with increased mortality.>’” However, compared to other clinicopathologic features,
poor differentiation is a relatively weak risk factor. This is perhaps in part due to the fact that
there is only moderate inter-rater reliability in differentiation grading by pathologists.”® Addi-
tionally, poor differentiation is a relatively rare finding in malignant polyps, with less than 10%
of malignant polyps being categorized as poor differentiation.>?
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Pseudoinvasion

Pseudoinvasion or pseudocarcinomatous invasion, first described by Muto and colleagues,®®
refers to the prolapse of the adenomatous epithelium into the polyp stalk which may mimic
invasive adenocarcinoma. This pathologic finding is likely a result of trauma or ischemia which
results in disruption of the polyp and rupture of glands into the stalk. Pseudoinvasion is most
commonly found in Peutz-Jeghers syndrome.’ Distinguishing pseudoinvasion from malignant
polyps remains a difficult task for both the endoscopist as well as the pathologist. Histologically,
markers such as MMP-1, p5, collagen IV, and E-cadherin can aid in distinction.5!

Pathology and management

Taken together the histopathologic features of the polyp are paramount in guiding manage-
ment.32:62 Polypectomy may be insufficient treatment in several scenarios: (1) when carcinoma
is present at or within 1 mm of the polyp resection margin; (2) when there is poorly differenti-
ated carcinoma present; (3) when there is evidence of lymphovascular invasion; or* when there
is invasion of the submucosa. Invasion of the submucosa that would contraindicate polypectomy
includes any Haggitt level IV pedunculated lesion and for sessile lesions, invasion beyond the
superficial two-thirds of the submucosa or more than 1 mm.

Interdisciplinary care

Recently there has been a proliferation in the use of interdisciplinary teams, most often em-
ployed as a disease-specific conference, to guide the management of complex oncologic care.%3
These teams leverage the expertise of a range of specialists to improve management deci-
sions.54.5> Interdisciplinary teams work to standardize decision making, improve guideline ad-
herence, accelerate communication between specialists, and synchronize care.%6 Interdisciplinary
care has led to well established improvements in the quality of care provided to patients in a
variety of cancer treatments.%’

Multidisciplinary teams are particularly salient to the management of patients with malig-
nant or difficult polyps. A wide range of potential therapies exist, and these therapies require the
involvement of endoscopists, surgeons, gastrointestinal (GI) pathologists, radiologists, and medi-
cal oncologists. Contributions from other specialists such as palliative care practitioners, nursing
specialists, and enterostomal therapists may also add valuable input. Integration of patient pref-
erences into this process is important but can be challenging.%®

There is limited evidence in the use of multidisciplinary teams in the management of com-
plex or difficulty polyps specifically; nevertheless wider evidence for colorectal cancer patients
applies more broadly. For example, in rectal cancer the use of a multidisciplinary conference has
been associated with improved circumferential resection margin.5? In one series, discussion at
a multidisciplinary conference led to changes in treatment plans for 29% of patients with rectal
cancer.”? For patients with colon cancer, the implementation of a multidisciplinary conference
has also been associated with improved survival compared to historical controls.”!

A critical component of a multidisciplinary team is the involvement of a pathologist. Treat-
ment decisions in the management of malignant polyps to a large degree are dictated by patho-
logic findings. This requires a high degree of accuracy on the part of the pathologist. Several
studies have compared the accuracy and interrater reliability of blinded pathology review of
polyp specimens.”?7 Invasive carcinoma was identified correctly in only 91% and 93% of spec-
imens in 2 small series.”*7> Whether a dedicated GI pathologist can improve the accuracy of
diagnosis in colonoscopy biopsy specimens remains controversial.”® However, there is some ev-
idence that expert GI pathologists have a higher degree of inter-rater reliability in regard to T
stage.”® Involvement of the interpreting pathologist is therefore a critical component of the dis-
cussion of a malignant polyp in a multidisciplinary conference.
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Fig. 2. Malignant polyp management algorithm. Stars (*) indicate key decision points. (A) Some authors advocate for a
minimum margin of 2 mm. EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; CELS, combined
endoscopic and laparoscopic surgery.

Principles in management

There are 2 key decision points in the management of malignant polyps which frequently
occur (Fig 2). The first decision point is at the time of colonoscopy, when the endoscopist must
decide whether a suspicious polyp can be safely endoscopically resected. The second decision
point is after pathologic examination of a polypectomy specimen, when a decision must be made
about attempted endoscopic re-excision, surgical resection, or surveillance.

There is no single treatment approach that can be universally applied for patients with a
malignant polyp. Instead, these management decisions should be guided by a few core princi-
ples. Care should optimize oncologic safety, while maintaining sensitivity to patient-specific risk
factors, and informed patient preferences.

Oncologic safety

Oncologic safety refers to the likelihood that a given treatment will result in cure. Procedures
with less oncologic safety are more likely to result in residual disease being left behind. This
manifests as positive margins, local recurrence, and lymph node or distant metastases. When
treating malignant or difficult polyps a range of options are available, and each is associated
with a distinct profile of oncologic safety. The treating physician should strive to maximize on-
cologic safety whenever it is feasible to do so. However, oncologic safety is also frequently cor-
related with the extent of resection, with formal surgical resection generally having the highest
oncologic safety, but also carrying with it more potential morbidity. Endoscopic therapies may
have a lower oncologic safety in some situations, while a watch-and-wait approach generally has
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the highest risk of persistence or recurrence of disease. Oncologic safety must be balanced with
other considerations such as the risk of recurrence, patient selection, and patient preferences.

Patient selection

The success of a given treatment is, in part, reliant on appropriate patient selection. Ability to
tolerate general anesthesia, age, and degree of comorbidity should be considered. For extremely
infirm or comorbid patients, the reduced immediate morbidity of endoscopic or minimally in-
vasive resection must be balanced with the likelihood of technical success as well as the po-
tential consequences of later recurrence. For example, a patient electing to pursue endoscopic
polypectomy must be willing to undergo the associated post-procedure surveillance protocol.
The consequences of potential complications such as endoscopic perforation during surveillance
or re-intervention must also be considered.

Patient preference

Patient preference plays an important role in guiding selection of a treatment approach. For
example, some patients may be unwilling to tolerate the need for surveillance endoscopy after
polypectomy. Others may strongly desire a minimally invasive endoscopic approach, even if this
comes at a cost of reduced oncologic safety. Providers should elicit patient preferences when
offering treatment options.

Informed consent

Patient comprehension and ability to recall surgical options presented to them during in-
formed consent is generally poor.”’ It can be particularly challenging for patients to make an in-
formed decision when a number of complex treatment options are available, as is frequently the
case with malignant polyps. This may be partly addressed by involvement of family or friends
during decision making, utilization of a checklist, and use of plain language in consent forms
and patient literature.”®-8! Tools such as the American College of Surgeons (ACS) National Surgi-
cal Quality Improvement Program (NSQIP) Universal Risk Calculator can also be useful in appris-
ing patients of postoperative risks, particularly for well-defined procedures such as colectomy.??
A visual description of the best and worst case scenarios, along with the most likely outcome
can also be helpful when multiple different treatment choices are available.®®> Regardless of the
approach that is taken, patient involvement in the decision making process is paramount.

Diagnosis

The management of malignant polyps starts with detection during colonoscopy. Colonoscopy
is one of the most commonly performed procedures annually, with 11.5 million colonoscopies
completed in the United Stated in 2009 alone.®* Complete colonoscopy is necessary to rule out
synchronous lesions which would alter management as well as to evaluate the lesion for endo-
scopic resectability. Although modalities such as flexible sigmoidoscopy, fecal testing, or com-
puted tomography (CT) colonography are potentially useful for screening, a positive screen using
one of these adjuncts must be followed by complete colonoscopy.

A complete mechanical bowel preparation is essential for accurate colonoscopic examina-
tion as well as subsequent endoscopic treatment. Several preparation formulas and regimens are
available. Our preference is for a clear liquid diet followed by polyethylene glycol diluted with
the patient’s beverage of choice. Adequate preparation rates are superior with this technique.

The American Society of Gastrointestinal Endoscopy (ASGE) has established a set of quality
indicators in order that operators meet a minimum requirement of use (Table 1).8°
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Table 1
American Society of Gastrointestinal Endoscopy (ASGE) quality indicators.

1. Cecal intubation rate for screening with photo documentation >95%.

2. >30% adenoma detection rate in men, >20% adenoma detection rate in women, and >25% overall.
3. Colonoscopy withdrawal time >6 min on average.

4. <1% post-polypectomy bleeding.

5. <1:1000 incidence of perforation during screening colonoscopy.

Despite improvements in screening colonoscopy techniques, equipment, and user knowledge,
there is still a significant miss rate for both polyps, and cancer reported in the literature. A
systematic review published in 2006 reported a miss rate of 13% for polyps 5-10 mm and 2.1%
for polyps 10 mm or larger with the use of screening colonoscopy.®®

Tattoo

It is essential to localize small lesions prior to surgery, as it can be difficult to identify them
intraoperatively.3” This is particularly true of lesions that were partially removed at the time of
diagnosis, and may be hard to identify again endoscopically. Endoscopic tattooing is the primary
means by which reidentification is achieved. Most recent studies recommend tattooing of any
suspicious lesions on colonoscopy without any reference to size. The endoscopist therefore must
make a subjective assessment of the need for future localization based on the appearance of the
lesion.®8

Theoretically, direct injection of the dye near or through neoplastic lesions may lead to tumor
seeding. Tattooing should therefore be performed submucosally in the colonic wall away from
the lesion to avoid this risk.2? Tattooing is performed in a 2-step fashion. First, a bleb is created
by submucosal injection of 1 mL of sterile saline, followed by injection of the dye agent.?0-%!
Performing the saline injection first leads to 98% accurate visualization compared to 80% with a
single-step injection.®’ Care must be taken to avoid accidental transmural dye injection, which
may obscure the location of the lesion to nearby loops of bowel.

Indocyanine green and methylene blue are 2 dyes used to stain the bowel serosa. However
due to their rapid absorption and diffusion through the bowel tissue, they are inappropriate for
localization.’>?3 India ink is preferred, as it lacks diffusion through mesentery, and can persist
for years.?*9> A carbon-based product with similar properties is also available.?

Sigmoidoscopy

Flexible sigmoidoscopy is a diagnostic endoscopic procedure used to examine the lower por-
tion of the colon. It can be performed with an array of endoscopic instruments, including the
standard 60 cm sigmoidoscope, an adult or pediatric colonoscope, or an esophagogastroduo-
denoscope. The ACS and United States Preventive Services Task Force (USPSTF) both recommend
screening of the colon every 5 years in average risk patients. The ACS recommends screening
from age 45 to age 75 for healthy patients, while patients at increased risk of cancer should be
screening for an additional 10 years to age 85 depending on the mutual decision made between
patient, and provider.

The greatest advantage of sigmoidoscopy is its ability to be performed in the clinic without
sedation.’” Patients may only require the use of 1 or 2 enemas in order to evacuate the sigmoid
rather than the full colonic preparation reserved for colonoscopy. Despite its ease of patient ex-
perience, the main limitation of sigmoidoscopy is that it can only examine the rectum, sigmoid,
and descending colon under optimal conditions.”” Wang and colleagues®® queried the Surveil-
lance, Epidemiology and End Results (SEER) database and found that patients 67 years or older
had a 3-fold higher miss rate for left sided colorectal cancers with sigmoidoscopy compared to
colonoscopy. This finding has been recapitulated in several other studies; 15%-25% of patients
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will have neoplastic lesions in the proximal colon at colonoscopy after having negative flexible
sigmoidoscopy, and negative guaiac fecal occult blood test (gFOBT).29-103

For these reasons, there has been a recent decline in the use of flexible sigmoidoscopy in the
United States, while colonoscopy rates continue to rise. A study between 1993 and 2002 showed
that there was a 54% decrease in sigmoidoscopy utilization while colonoscopy increased 6-fold
over that same time period.'%*

Fecal tests

Guaiac fecal occult blood test

Stool based testing is an alternative screening technique that is less invasive than structural
exams. The gFOBT was the original screening modality, introduced more than 30 years ago for
the detection of colon cancer.'% It remains the most commonly used stool-based test for col-
orectal cancer screening despite its poor positive predictive value. It works by identifying the
enzyme peroxidase found in intact hemoglobin and free heme molecules in stool samples. The
presence of peroxidase implies the presence of colorectal cancer or colorectal polyps larger than
1 cm as these lesions are highly vascularized and often lead to occult bleeding.

The routine protocol consists of collecting 2 samples from each of 3 consecutive bowel move-
ments at home every 2 years.”” Prior to testing, the patient is asked to avoid vitamin C, red
meat, poultry, fish, aspirin and other nonsteroidal anti-inflammatory drugs (NSAIDs) because
these may alter the test results, through occult bleeding of healthy tissue as well as the misiden-
tification of peroxidase found in these products, thereby increasing the false-positive results of
the test.!%6 There are major limitations to gFOBT. Bleeding from larger polyps may be intermit-
tent and multiple specimen collections are necessary to mitigate against false-negative tests. Re-
quiring patients to bring multiple stool specimens into clinic has major obstacles and limits the
willingness of patients to participate. Specimen procurement more commonly is performed in
the physician’s office with only a single-panel test followed by digital rectal examination which
severely limits its efficacy.”” The sensitivity of a single gFOBT varies markedly. A cohort study of
8104 asymptomatic adults undergoing screening reported sensitivity of gFOBT for cancer ranging
from 37.1%-79.4% depending on the type oftest.'%® However, the T-stage of incident cancers in
the cohort was not reported. Findings from the same cohort found slightly lower sensitivity for
the detection of polyps >1 cm in size, ranging from 30.8%-68.6%.

Fecal immunochemical test (FIT)

FIT testing is a stool test that utilizes monoclonal or polyclonal antibodies targeted to the
globin moiety of human hemoglobin. This is more specific than the aforementioned gFOBT
which identifies the presence of peroxidase.”’-199 FIT is more specific for lower GI bleeding, in
particular, because globin degraded in the upper GI tract by digestive enzymes will be detected
by gFOBT as free heme molecules but not by FIT. Finally, FIT sampling is less cumbersome than
gFOBT because it requires fewer samples and less handling of feces.’” In 2014, a meta-analysis
showed that FIT has 79% sensitivity, 94% specificity, and 95% overall accuracy.''” Unfortunately,
the sensitivity of FIT for early-stage cancers is lower than that for higher stage disease. In a re-
view of more than 18,000 patients screened at a Taiwanese center, the sensitivity of FIT for in
situ or T1 lesions was 67%, compared to 100% for T2-T4 lesions. In the same study, the sensi-
tivities of FIT for non-advanced and advanced adenomas were only 11% and 28%, respectively,
highlighting the difficulty in using FIT as a screening modality for malignant polyps.!"!

Stool DNA assays
The use of gFOBT and FIT for cancer screening is predicated on the assumption that occult
bleeding is due to carcinoma, which is not always the case. However, adenomas and carcino-
mas continuously shed epithelial cells into the bowel lumen with the passage of stool. These
abnormal epithelial cells may provide a key avenue for the noninvasive detection of cancer.!?
Stool DNA testing is a multi-target DNA assay which identifies point mutations in APC, K-Ras,
P53, and other genes that contribute to the malignant transformation of colorectal cancer.”” A
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cross-sectional cohort study of almost 10,000 patients found the sensitivity of a stool DNA assay
to be 92.3% for any colorectal cancer. Encouragingly, there was no decrement in sensitivity with
lower T stage. The sensitivity for detecting advanced precancerous lesions >1 cm was only 42.4%,
but this compared favorably to the sensitivity of FIT for precancerous lesions in the same cohort
of 23.8%.13 Although these results are encouraging, the specificity for such tests remains too
low for them to be adopted exclusively in the diagnosis of colorectal cancer, and for malignant
polyps in particular.

CT colonography

CT colonography has been touted as an alternative screening modality for colorectal malig-
nancy detection. This less invasive alternative, also known as “virtual colonoscopy,” has accept-
able sensitivity, and specificity for polyps larger than 10 mm.""* However, the accuracy of CT
colonography in the detection small polyps is still limited. One recent meta-analysis reported
82% sensitivity to detect tumors larger than 10 mm (95% Cl, 76%-88%) and 56% sensitivity to de-
tect tumors smaller than 5 mm (95% CI, 42%-70%).!'> This raises concerns for screening because,
as Kulling and colleagues''® reported in a retrospective review of a polyp registry, 8.5% of polyps
smaller than 5 mm, and 15.5% of polyps smaller than 10 mm, have either a villous component
or severe dysplastic component concerning for advanced disease. Although the sensitivity of CT
colonography will likely improve in the future, it remains exclusively a diagnostic procedure,
without the potential benefit of therapeutic intervention as with colonoscopy.

Management

A variety of avenues are available to the surgeon and endoscopist treating malignant polyps.
When selecting a resection technique, the risk of lymphatic spread should be assessed. The op-
erator may then choose from among several options.

Simple polypectomy

Endoscopic polypectomy alone may be an appropriate first step for polyps without high-risk
features. It is critical that the endoscopist perform a full resection without residual tumor as
well as localize the polyp’s location in the colon with a permanent marker such as India ink.
The majority of malignant pedunculated polyps are considered low risk and can be managed
with polypectomy alone either via endoscopic forceps or snare cautery.''” Subsequent surgical
resection is necessary when the lesion has poor histologic differentiation, vascular or lymphatic
involvement, or positive margins on pathology. Patients without these risk factors have tradi-
tionally been considered low risk for post-polypectomy residual tumor or lymph node metas-
tases.*3-118 However, a recent SEER retrospective study evaluated the utility of endoscopic resec-
tion vs formal oncologic resection for pT1 malignant polyps. The study found that the cohort
undergoing surgical resection had higher rates of survival compared to endoscopic resection at
1 year (92% vs 88%) and 5 years (75% vs 62%) with a hazard ratio of 1.15. However, after patient
stratification for risk factors such as age, comorbidities, and histology, there was no statistical
difference between the 2 groups.!’” These findings suggest that polypectomy alone is a safe and
effective therapeutic option for select pT1 polyps.

Sessile polyps, due to their morphology, remain a challenge to resect because of the technical
difficulties, and the high complication rate. Since sessile polyps are imbedded within the mucosa
of the bowel wall without a protective stalk, there is greater concern for residual malignancy at
the resection margin. A review of 105 malignant polyps unsurprisingly found that incompletely
removed sessile malignant polyps had the highest likelihood of lymph node metastases. How-
ever, in the same series a sessile morphology alone was also associated with 6.7 times higher
odds of lymph node metastases.>* A small series of 16 patients with sessile malignant polyps
undergoing endoscopic resection by an expert endoscopist noted the technical feasibility of this
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approach. However, there were 2 patients that developed recurrence, and distant metastases in
long-term follow-up.'?? The approach to sessile polyps therefore remains somewhat controver-
sial. The British Society of Gastroenterology position statement on the resection of sessile polyps
notes that endoscopic resection is possible, but should be undertaken by an appropriately skilled
endoscopist.'?!

Whenever possible, endoscopic polypectomy should be performed for all adenomatous ap-
pearing tissue during colonoscopy. Polypectomy can be performed with a number of through-
the-scope devices. Biopsy forceps, with or without electrocautery, are the most commonly used,
although the addition of electrocautery can distort the histology of the specimen, making patho-
logic interpretation challenging. Snare polypectomy is also available and commonly used, partic-
ularly for pedunculated lesions. The target lesion is centered near the 6-o’clock position of the
scope, the snare is placed around the lesion, and then the scope is tented away from the bowel
wall as cautery is applied and the snare is closed. The risk of perforation or bleeding during
snare polypectomy is small and many series comparing cold and hot snare polypectomy did not
observe any bleeding or perforation events.'>?:123 In a meta-analysis of 6 trials and 1031 lesions,
the overall adverse event rates for cold and hot snare polypectomy were 2.5% and 3.6%, respec-
tively.24

Lesions which have an endoscopic appearance of penetration beyond the submucosa are
not amenable to polypectomy. This is further suggested by lesions which do not elevate
with submucosal injection, have central umbilication, or ulceration. Especially large lesions
may not be amenable to polypectomy, and a more advanced technique is preferred in these
cases.

Piecemeal polypectomy

Inevitably, larger lesions undergoing endoscopic polypectomy with traditional techniques may
be removed in pieces rather than en bloc. Regardless of the approach, care should be taken to
remove all adenomatous tissue. Piecemeal polypectomy presents additional challenges to both
the endoscopist and the pathologist. Minor bleeding after the initial attempt at polypectomy
may obscure remnant adenomatous tissue in the mucosa. Recurrence or persistence of polyps
after piecemeal polypectomy is relatively common, occurring in as many as 24% of patients in
one series, although most of these recurrences are amenable to further endoscopic therapy.'?>
Incomplete polypectomy can also make future attempts at advanced endoscopic removal more
technically challenging. Piecemeal polypectomy particularly of malignant polyps can also pose a
formidable challenge to the pathologist, as this may preclude an accurate assessment of margins
and therefore mandate surgical resection.

Recurrence rates for malignant polyps after endoscopic piecemeal mucosal resection (EPMR)
in the literature are inconclusive, with variable parameters for size, and length of follow-up re-
ported. Seo and colleagues'?® found a 33.3% rate of overall recurrence for malignant polyps re-
moved by EPMR compared to only 3% in benign lesions. Given this finding, the current literature
recommends follow-up colonoscopy at 3-6 months, followed by additional colonoscopy 1 year
later.'?”

The colorectal surgeon commonly encounters patient referrals for management of an in-
completely resected malignant polyp. Several factors help to determine whether a repeated
endoscopic attempt should be made prior to definitive surgical intervention. First, it must
be determined whether the initial biopsy found malignant or adenomatous tissue. Repeated
endoscopic attempts are reasonable for experienced endosocopists, with as many as 58% of
such patients undergoing subsequent complete endoscopic resection, and avoiding colectomy.'?8
However, attempts at repeated endoscopic removal are unlikely to have significant benefit
when the patient is referred by an experienced endoscopist with a malignant polyp.'?° For-
tunately, attempts at endoscopic resection do not appear to impact the subsequent periop-
erative morbidity or oncologic outcomes in those patients who ultimately require surgical
resection.'30
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Endoscopic mucosal resection

Endoscopic mucosal resection (EMR) is an adaptation of snare polypectomy for the removal
of larger or more challenging polyps. A tumescent solution is first injected into the submucosa to
raise the lesion. Normal saline is inexpensive and widely available, but it is rapidly absorbed, re-
quiring repeated injections during longer procedures. Alternative tumescent solutions are avail-
able which persist longer in the tissue. These solutions consist of albumin, dextrose, glycerol,
hyaluronic acid, or a number of other commercially available preparations. Once the mucosa has
been raised, a snare is then passed around the polyp. A cap-assisted technique is also possible,
with the use of a suction cap to aid visualization. EMR is indicated for malignant polyps con-
fined to the superficial submucosa, and those not amenable to simple snare polypectomy. In one
prospective observational cohort of Australian patients undergoing EMR for colonic lesions, EMR
was found to dramatically reduce the number of lesions referred for surgical resection, allowing
83.7% of patients to avoid surgery. EMR was associated with low rates of perforation (1.3%) and
post-procedural bleeding (2.9%). Piecemeal resection was common, however, and recurrent or
residual adenoma occurred in 20% of patients.’3! Importantly for malignant polyps, pathologic
examination of EMR specimens is limited by the lack of submucosa included with the specimen.

Endoscopic submucosal dissection

Endoscopic submucosal dissection (ESD) is an advanced endoscopic technique for the removal
of large or challenging polyps. ESD provides a deeper submucosal plane of dissection, permitting
en bloc removal of a large or malignant polyp, and subsequent accurate histologic examination.
This technique is particularly useful for polyps that are unable to be lifted during EMR, intramu-
cosal malignant polyps, and those with carcinoma confined to the superficial submucosa.

ESD was developed and originally performed for gastric tumors and was repurposed for the
resection of colorectal polyps. Like EMR, ESD begins with elevation of the lesion with a tumes-
cent solution of either normal saline or sodium hyaluronate. The resection margin should then
be marked out with electrocautery. A submucosal plane is then developed, lifting the lesion up-
ward. Endoscopic electrocautery knives with a protected tip are used to develop this plane and
coagulate small vessels. Due to the more extensive dissection, ESD has higher perforation rates
(7.4% in 1 series), and longer procedure times but lower recurrence rates with less residual tu-
mor compared to polypectomy alone.!32.133

Both bleeding and perforation during ESD are usually amenable to treatment with endoscopic
clips once the polypectomy has been completed. The application of clips prior to the completion
of polypectomy should be avoided, however, as they may obscure the field of view for further
dissection. Due to the increased depth of the resection, ESD in the thin wall of the cecum and
right colon should be undertaken selectively and cautiously.'>*

ESD can be technically challenging, time consuming, and resource intensive. Several studies
have examined the learning curve for colorectal ESD, noting that as many as 40 cases may need
to be performed before proficiency is established.’®>136 A major challenge in the performance
of ESD is that the operator must use a single arm to simultaneously view the dissection plane,
retract, and dissect. Several techniques and devices have been developed to overcome this lim-
itation. For example, an additional biopsy forcep can be passed alongside the scope to aid with
retraction. The bowel lumen can also be filled with water to help stabilize the colon, minimize
the interference of smoke, and limit thermal spread from the electrocautery.'’

A double-balloon over-the-scope device is also available which stabilizes the scope within the
colon and permits introduction of separate endoscopic tools through working channels. These
working channels can be operated independent of the scope, permitting fine retraction, better
visualization, and more controlled dissection.'>®

Additional over-the-scope devices are available to retract large lesions into a cap, resecting
the lesion while simultaneously deploying a large over-the-scope clip to close the defect. Full
thickness colonic biopsies can then be taken, allowing complete pathologic evaluation of the
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depth of the lesion.'3° As these devices are relatively new, their role in the treatment of col-
orectal neoplasia is not yet well defined. Despite these advances and given the technical chal-
lenges involved and time required to become proficient, ESD remains a relatively uncommon
procedure. 40

Although ESD and EMR are discussed separately, a hybrid technique can be used for some
polyps. For example, the polyp can be lifted with tumescent solution and EMR tools used to
mark out the polypectomy border. After the mucosa has been incised, the configuration of the
polyp may make it more amenable to snare polypectomy than it had been previously. A snare
can then be deployed rather than completing the submucosal dissection with ESD tools. This
hybrid technique avoids the additional time and expertise needed for traditional ESD, and in
a small randomized controlled trial was associated with similar rates of complete polypectomy
and adverse events such as perforation.’

Combined endoscopic and laparoscopic surgery

Novel methods for minimally invasive resection are increasingly being used to increase pa-
tient safety and minimize procedure associated risks. A combined endoscopic and laparoscopic
surgery (CELS) is one such approach.’! Also referred to as laparoscopic endoscopic cooperative
surgery (LECS), the procedure begins with colonoscopy, and lesion identification. If the polyp ap-
pears amenable to a combined approach, laparoscopic abdominal access is established. Laparo-
scopic instruments may then be used to manipulate the bowel wall toward the scope, aiding
polypectomy. The abdominal team can also assist in navigating around flexures or angulations
in the colon. If a perforation occurs, the operator is positioned to easily repair or convert to for-
mal colectomy during the same operation. A recent randomized controlled trial showed similar
complication rates but shorter overall hospital stays with CELS compared to formal colectomy.'42

Polyps particularly amenable to CELS are those which may be hidden behind haustra or those
difficult to reach endoscopically due to a tortuous colon. CELS is also especially advantageous for
lesions in the right colon for which perforation is a serious concern. Damage to the serosa can
be identified and treated immediately.

There are several drawbacks of CELS to bear in mind. Insufflation of carbon dioxide during
colonoscopy distends both the large and small bowel unless care is taken to laparoscopically
occlude the bowel proximal to the lesion. Regardless, there is frequently some loss of the la-
paroscopic visualization. Additionally, lesions located on the mesenteric side of the bowel wall
or in a retroperitoneal or extraperitoneal location may be challenging to manipulate or monitor
closely laparoscopically.

Rectal lesions

Rectal lesions deserve special consideration. The management of rectal cancer is a multi-
disciplinary process that requires complex decisions about the provision, timing, and sequence
of chemotherapy, radiation, and surgery. In locally advanced rectal cancer, outcomes are opti-
mized when chemoradiation is used in the neoadjuvant rather than adjuvant setting.!*> Due to
these considerations, a complete staging evaluation should be performed before intervening on
a suspected malignant rectal polyp. Dedicated rectal protocol magnetic resonance imaging (MRI)
should be performed to identify any suspicious locoregional nodes. Before proceeding with en-
doluminal resection, consideration should also be given to whether the patient would be appro-
priate for a watch-and-wait approach.’#* Removal of the primary lesion may make it challenging
or impossible to subsequently follow the clinical response of a patient undergoing neoadjuvant
treatment.

Another feature that may alter treatment algorithms of some rectal polyps is their propensity
for early lymphatic spread. In one series of 353 patients with sessile T1 rectal lesions that un-
derwent resection, 34% of those arising in the distal one third of the rectum were found to have

Descargado para Boletin -BINASSS (bolet-binas@binasss.sa.cr) en National Library of Health and Social
Security de ClinicalKey.es por Elsevier en noviembre 29, 2022. Para uso personal exclusivamente. No se
permiten otros usos sin autorizacion. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.



M. Symer, J. Connolly and H. Yeo/Current Problems in Surgery 59 (2022) 101124 15

lymph node metastases. For this reason, sessile lesions of the distal rectum should be considered
for either surgical resection with lymphadenectomy, or trans anal full thickness excision.

Although there are multiple technical approaches available for rectal malignant polyps, care-
ful patient selection is paramount. In one review of early-stage rectal lesions undergoing local
excision, 18% of pT1 lesions were noted to have recurrence within 10 years.'*> Additionally, local
excision after neoadjuvant therapy in rectal cancer is associated with high rates of morbidity
from impaired wound healing.'46

Transanalmicrosurgery (TEM) and transanalminimally invasive surgery (TAMIS) are 2 similar
approaches to malignant rectal polyps with several common technical features. Pneumorectum
is established via an insufflation device and either a reusable metal sheath or a flexible single
incision laparoscopic surgery (SILS) port. In the case of suspected neoplasia, laparoscopic instru-
ments are then introduced transanally to create a full thickness resection of the rectal wall. The
defect is closed transversely to minimize luminal narrowing, and the colon is desufflated. Data
on functional outcomes after TEM or TAMIS are controversial. A recent systemic review of func-
tional outcomes noted that manometric scores deteriorated, but patient reported outcomes of
quality of life and incontinence were not severely impacted.!

Conventional trans anal excision (TAE) may be the best approach for rectal polyps that are
too distal for the placement of a TEM or TAMIS platform. Stay sutures or a retractor device
are placed to evert the dentate line and rectal mucosa. Dissection around the lesion is then
performed with electrocautery to create a full thickness en bloc resection, taking care to avoid,
and preserve the sphincter muscle complex. The defect can then be closed transversely.

Surgical resection

Lesions which have high risk of lymphatic spread should undergo surgical resection. These
features, which include invasion into the deep third of the submucosa, sessile lesions of the dis-
tal rectum, poorly differentiated lesions, or those with lymphovascular invasion, are summarized
in Figure 2. Piecemeal resection is a relative indication for resection, as margins typically can-
not be assessed in that setting. Adequate margin is debated, but should be at least 1 mm, with
some authors advocating for 2 mm margins. Despite the proliferation of novel endoscopic tech-
niques, surgical resection remains the standard of care whenever the oncologic safety of other
approaches cannot be guaranteed. Minimally invasive approaches and enhanced recovery path-
ways can minimize morbidity and speed recovery, and should be utilized whenever possible.'¥

Surveillance

Screening and surveillance colonoscopy are based on the principle that defined interval ex-
aminations prevent and reduce the morbidity and mortality related to colorectal cancer through
early intervention. Patients found to have an adenoma on initial colonoscopy have a 30%-50%
probability of having additional adenomas at the time of detection and 30% probability of detec-
tion at a later date.'#8

After removal of a malignant polyp, routine surveillance is recommended to assess for resid-
ual polyp as well as later recurrence. Malignant polyps are frequently excluded from surveil-
lance guidelines.'*® However, an early repeat colonoscopy should be performed at 3 to 6 months,
particularly in the case of piecemeal polypectomy.” If findings are negative at early follow-up,
colonoscopy should be repeated at regular intervals based on baseline risk stratification, as well
as prior polyp pathology and number.'?’ This is largely based off the landmark National Polyp
Study which showed that only 3.3% of patients at 3-year follow-up colonoscopy had advanced
adenomas.’”® Our group typically performs surveillance at 2-3 months and then at 6 months for
the first 2 years depending on subsequent findings.

There are no data to support or refute post-polypectomy surveillance with cross-sectional
imaging (either CT or MRI). These modalities are insufficiently sensitive to identify early luminal
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recurrence, but may be able to detect suspicious lymphadenopathy. Other modalities such as
colonoscopic high-frequency ultrasound have been proposed as a method to evaluate residual
disease and lymph node involvement after polypectomy.'>’ However, such screening is highly
operator dependent and resource intensive, and low sensitivity has been reported elsewhere for
nodal metastases.!>?

Special cases
Hereditary syndromes

GI cancer syndromes also pose a significant threat to affected patients. Therefore, diagnosis
should be made early, surveillance colonoscopies should be performed frequently, and treat-
ment should be definitive. Documented or suspected malignancy, multiple large adenomas, or
an inability to surveil the colon completely are all indications for colectomy in patients with
hereditary GI cancer syndromes. For these reasons, malignant polyps should not be managed
endoscopically in most patients with hereditary GI cancer syndromes.'>?

Inflammatory bowel disease

The management of malignant polyps in patients with Crohn’s colitis or ulcerative colitis dif-
fers from that of patients with otherwise healthy colon. In a series of 50 patients with Crohn’s
colitis undergoing colectomy, dysplasia was multifocal in 44% and of those with a cancer, 40%
had dysplasia remote from the cancer site.'In ulcerative colitis, high grade dysplasia or a malig-
nant polyp should prompt surgical resection.

Conclusions

Malignant polyps are those colorectal polyps which harbor a focus of invasive adenocarci-
noma. These polyps are increasingly encountered by clinicians as the use of colonoscopy be-
comes more widespread. Before deciding on a management strategy, multidisciplinary assess-
ment should be undertaken with accurate staging and review of pathology by a dedicated GI
pathologist whenever possible.

Key management principles to consider include oncologic safety of the proposed operation,
adequate resection margin, and careful patient selection. Based on these factors, an approach can
be selected ranging from watch-and-wait, to endoscopic resection, to formal surgical resection.

For lesions with favorable pathologic features, endoscopic resection may be a feasible option.
A number of advances have been made to aid polypectomy including high-definition scopes,
novel energy devices, and over-the-scope systems. In experienced hands, these devices should
increase the number of polyps amenable to endoscopic resection. This has the potential to re-
duce the morbidity incurred by segmental surgical resection.

Regardless of the treatment strategy selected, patients should be surveilled after treatment
for both local, and distant recurrence. Post-treatment surveillance should aim to detect any re-
currence as soon as possible, permitting early restaging and intervention.

The most efficacious treatment strategy for malignant polyps remains an active area of re-
search. Future work should focus on the rates of local and distant recurrence after polypectomy
alone.
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