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Abstract

Colorectal carcinoma represents a major cause of mortality and 0.2–12% of resected colonic polyps have malignant cells inside. We performed
a retrospective study of patients with resected polyps during a period of 13 years. A total of 905 patients had 2033 polyps removed; 122 polyps
(109 patients) had malignant cells. Prevalence of malignant polyps with submucosal invasion was 1.23% and for all polyps with malignant
cells was 6%; malignant polyps had a larger size (23.44 mm mean diameter) vs benign polyps (9.63 mm); the risk of malignancy was increased
in polyps larger than 10 mm, in lateral spreading lesions and in Paris types 0-Ip, 0-Isp, in sigmoid, descending colon and rectum, in sessile
serrated adenoma and traditional serrate adenoma subtypes of serrated lesions and in tubulovillous and villous adenoma. In 18 cases surgery
was performed, in 62 patients only colonoscopic follow-up was made and in 35 patients no colonoscopic follow-up was recorded. From initially
endoscopic resected polyps, recurrence was noted in seven (11.3%) cases; there was a trend toward association with depth of invasion,
piecemeal resection, right and rectum location, sessile and lateral spreading type and pathological subtype. In surgical group, post-therapeutic
staging was available in 11 cases; nodal involvement was noted in three (27.27%) cases; none had lymphatic or vascular invasion in
endoscopically resected polyps. Four patients with no macroscopic local recurrence underwent surgery with no residual tumor. The rate of
metastasis was 16.67% in surgical group and 1.61% in endoscopic group. Evaluation of lymph node (LN) invasion was available for 11 operated
patients, with LN invasion (N1) in three patients, local residual tumoral tissue in one patient with incomplete resection and no residual tumor
(R0 resection) in four patients with endoscopic resection before surgery.
Keywords: malignant polyp, serrated lesion, desmin, alpha-smooth muscle actin, endoscopic mucosal resection.

 Introduction
Colorectal carcinoma (CRC) represents a major cause
of morbidity and mortality worldwide [1], being the second
most common cancer in women and third most common
cancer in men worldwide [2]. 95% of CRC appear inside
an adenoma [3, 4]: the probability of high-grade dysplasia
and carcinoma is related to the number, size (especially
above 1 cm), villous structure and age above 60 years [3].
Adenoma detection and resection can reduce CRC carcinoma
mortality [5], but 0.2–12% of resected colonic polyps already
have malignant cells inside [6].
A carcinoma found inside a CRC polyp can be confined
to the epithelium [in situ (IS) carcinoma], to the mucosa
[intramucosal (IM) carcinoma] or can surpass the muscularis
mucosae and invade the submucosa [submucosal (SM)
carcinoma]. Polyps with high-grade dysplasia or with
epithelial (IS) involvement are classified today as non-

invasive high-grade neoplasia (NIHGN) by Vienna
pathological classification and have no risk of nodal
involvement or metastasis [3, 7] because lymphatic channels
are located below the mucosal layer and are very rarely
found above the submucosa; for this reason, a carcinoma
located in the epithelium or in lamina propria (IS carcinoma)
has only exceptionally a risk of lymphatic or venous invasion
[8]. The term IM carcinoma [7, 8] was used before, but
some authors avoid this diagnosis because of confusion
regarding the term of carcinoma for the patients and
difficulty of differentiation between high-grade non-invasive
dysplasia and carcinoma. Colorectal polyps with malignant
cells which surpass muscularis mucosae are named
malignant polyps [3, 7]; they are included in the term
of “early CRC” and have a risk of lymphatic or even
hematogenic dissemination.
The macroscopic aspect of polyps can sometimes predict
malignancy or even depth of invasion. Several classifications
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can be useful: Paris classification based on conventional
endoscopy [9–11], Kudo (Table 1), Nice and Sano classification based on chromoendoscopy or virtual chromoendoscopy [narrow-band imaging (NBI), I-Scan, flexible
spectral imaging color enhancement (FICE)] [12–15].
Macroscopic signs associated with high risk of malignancy
are [10]: non-lifting sign in lesions with no previous attempted
resection, Paris 0-IIc lesions, non-granular lateral spreading
lesions, pit-pattern Kudo V, NBI pattern NICE III (NBI
International Colorectal Endoscopic Classification), Sano
capillary pattern type 3. Some polyps have macroscopic
confounding appearance (large polyps without malignant
lesions, depressed polyps with benign structure at pathology).
Pedunculated polyps (type 0-Ip and 0-Isp) have a more
favorable prognosis because of interposed stalk between the
polyp and the base. Many malignant pedunculated polyps
can be safely managed by endoscopic resection [7, 16], but
a metachronous carcinoma can be found on follow-up [16].

with a higher risk of recurrence/or LN invasion [18]:
irregular surface or border, pit-pattern Kudo 3L/5, depressed
center, pedunculated polyps with short and immobile stalk,
positive lifting-sign.
Several pathological factors can predict the risk of
recurrence and/or LN invasion: resection border (above
1 mm but even 0.1 mm in some studies) [3, 6, 8, 18–20],
depth of invasion [3, 6, 7, 21] (Table 2), pedunculated vs
sessile type [3, 6, 7, 21], differentiation grading (higher
risk in G3 grade and in mucinous, signet ring and micropapillary carcinoma) [7, 8], lymphovascular invasion [1,
3, 8] and tumoral budding [1, 8, 22, 23]. LN involvement
is very important because in case of resected colorectal T1
SM carcinoma polyps a LN invasion can demand surgical
intervention, while cases with no LN involvement can be
managed only by local close surveillance [1]. Some studies
suggest that up to 16% of T1 CRCs may have LN metastasis
[1], but the average risk is 6.7% [19].

Table 1 – Polyp classification: Paris [9–11] and Kudo
classification [12]

Table 2 – Classification of depth invasion in malignant
polyps

Type
0-Is
Type
0-Ip
Type
0-Isp
Type
0-IIa
Type
0-IIb
Type
0-IIc
Type
0-III

Paris classification
Sessile lesions (>2.5 mm or the
height of closed biopsy forceps)
Pedunculated lesions
Semipedunculated polyps

Kudo classification
Type
Round pits
1
Type Stellar or
2 papillary pits
Type Tubular or
3 roundish pits

Slightly elevated (<2.5 mm)

▪ 3S ▪ small pits

Really flat

▪ 3L ▪ large pits

Slightly depressed (<1.2 mm)
Excavated polyps

Type
4
Type
5

Branch-like or
gyrus-like pits
Non-structural
pits

The main risk in case of colorectal malignant polyps
is the risk of carcinoma recurrence; several mechanisms
can be involved. There is a possibility of an incomplete
resection (macroscopic or microscopic) of the polyp, which
can facilitate the local recurrence of carcinoma. Malignant
cells appeared inside the polyp can spread into the local
lymphatic vessels, followed by lymph node (LN) metastasis.
Rarely, distant metastases can occur even in carcinoma
which invaded only submucosa. Several factors can influence
carcinoma recurrence [3, 17]: morphological factors (size,
pedunculated or sessile type, pit pattern), surface (border
invasion) and depth invasion, type of resection, LN invasion,
grade of differentiation [8].
Risk of local recurrence and of SM invasion can be
predicted by morphological factors; large polyps, sessile
polyps and non-protruding or depressed lesions have a
greater risk of recurrence and incomplete resection compared
with pedunculated lesions and the probability of SM invasion
is greater for large lesions, for lateral spreading lesions
(especially granular type vs non-granular type) and for
depressed lesions compared to protruding polyps. An analysis
of outcomes from trials regarding endoscopic management
of large non-pedunculated polyps reveal a rate of complete
resection close to 90%, a 3-month recurrence between 14.5–
27%, a rate of malignancy between 4.4–6.9% and a need
for surgery between 9–16.3% [10]. Even in pedunculated
polyps, where resection can be made at the 1/2 of the stalk,
a great diameter can be associated with higher risk of
recurrence. Some macroscopic aspects can be associated

Haggitt classification:
head/neck/stalk/base
Type
Head
1
Type
Neck
2
Type
Stalk
3
Type Adjacent border
4
wall/all sessile

Kitajima classification:
baseline of the head Kudo–Kikuchi
or line between
classification
head/neck
▪ sm1: <1/3 of
▪ above
sm or ≤3 mm
▪ ≤3 mm below line

▪ sm2

▪ >3 mm below line

▪ sm3: >2/3 sm
invaded

sm: Submucosal.

Type of resection can influence the risk of recurrence
[3]; en bloc resection (EBR) is ideal for all polyps and
especially for malignant polyps and can be done by classical
polypectomy or endoscopic mucosal resection (EMR). For
sessile larger polyps and for lateral spreading tumors (LST),
EBR cannot be made by EMR and requires endoscopic
SM dissection (ESD), which is not available in all centers
and is associated with more extensive procedure and a
higher risk of perforation.
Lesions with low risk of recurrence can be defined as
follows [18]: pedunculated polyps with uninvaded stalk,
low depth of invasion (Haggitt score 1–3/Kikuchi sm1/
Kitajima maximum A3-B/C-1), free resection border above
2 mm, grading G1–G2, no lymphovascular invasion and
EBR [3]. Increased risk lesions [6, 18] include: sessile
polyps, with irregular surface/border, Kudo 3L/5, depressed
center, pedunculated polyps with short and immobile
stalk, positive lifting-sign, Haggitt 4/Kikuchi sm3/Kitajima
>A3-B/C-1, resection border <1 mm/invaded, lymphovascular invasion or G3 grading [3].
Aim
The objectives of the study were: to estimate the
prevalence of malignant polyps in patients with removed
colon polyps, to assess risk factors associated with
malignancy inside polyps (size, macroscopic type, location,
pathological type of the polyp, age, gender), to assess the
depth of invasion [intraepithelial (IE), IS, IM or SM
invasion], to evaluate the risk factors for depth invasion,
to evaluate the risk for local recurrence and nodal invasion.
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 Patients, Materials and Methods
We performed a retrospective study of patients with
colonoscopy performed at the Research Center of Gastroenterology and Hepatology, University of Medicine and
Pharmacy of Craiova, and at the Clinic of Gastroenterology,
Emergency County Hospital, Craiova, Romania, during
a period of 13 years (2006–2018). Informed consent was
obtained for every polypectomy. Polyp removal was made
by polypectomy, by EMR in cases of sessile large polyps
or in lateral spreading lesions; several small polyps were
removed by multiple biopsies (MB) but after 2012 snare
polypectomy was preferred instead. EBR was preferred,
although piecemeal resection (PMR) was sometimes
necessary in large lesions. Macroscopic examination noted
Paris type or the lateral spreading type; Kudo pattern for
a proportion of patients was also evaluated and in cases
with large sessile or lateral spreading lesions resected by
EMR the presence or absence of “lifting sign” was noted
(Figures 1–8).
2033 polyps from 905 patients were resected and
pathological examination was performed in all resected
specimens. Pathological examination noted the type of polyp
(adenoma, serrated or hyperplastic lesion, carcinoma), the
subtype of adenoma (tubular, tubulovillous, villous), the
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presence and grade (low- or high-grade) dysplasia and the
presence of carcinoma; revised Vienna classification [24]
was used for dysplasia and carcinoma presence (Table 3).
In case of carcinoma presence, the depth of invasion was
evaluated (IE, IS, IM or SM invasion) and immunohistochemistry using desmin and alpha-smooth muscle actin
(α-SMA) was performed to facilitate differentiation between
mucosal and SM invasion; the presumed complete or
incomplete resection, grade of differentiation (G1–G2–G3
or signet ring carcinoma), lymphatic and vascular invasion.
Cases with non-lifting sign were referred to surgery, and
also some cases with incomplete polypectomy (i-pEMR)
because some parts of the polyp cannot be lifted in case of
piecemeal EMR (pEMR). After polypectomy and pathology
confirmation of malignancy, therapeutic options were
presented to every patient with preferred endoscopic
management in low-risk and surgical management in
high-risk cases. Patients with low-risk factors who accept
endoscopic management were followed by colonoscopy and
a second polypectomy was made in case of recurrence or
previous incomplete polypectomy; a follow-up program
using computed tomography (CT) scan and tumoral markers
[carcinoembryonic antigen (CEA) and cancer antigen 19-9
(CA 19-9)] was also implemented.

Figure 1 – Sessile polyp located to the right colon. EMR
was performed. EMR: Endoscopic mucosal resection.

Figure 2 – Same polyp: aspect after EMR. Pathology exams
revealed a sessile serrated lesion with intraepithelial
carcinoma (non-invasive high-grade dysplasia).

Figure 3 – Large pedunculated polyp located to the sigmoid
colon. Polypectomy was performed with previous adrenaline
injection at the peduncle to prevent bleeding.

Figure 4 – Large sessile polyp in a patient with ulcerative
colitis. Pathology exam revealed a VA with SM carcinoma.
SM: Submucosal; VA: Villous adenoma.
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Figure 5 – Flat (Paris 0-IIa) polyp located to the sigmoid
colon. SM lifting using Methylene Blue and 1/10 000
diluted adrenaline was performed.

Figure 6 – Same polyp: aspect after EMR. The polyp
could not be completely resected because some region was
not lifted by saline injection. Pathology exams revealed a
TVA with SM carcinoma. TVA: Tubulovillous adenoma.

Figure 7 – Flat (Paris 0-IIb) polyp barely visible located
to the descending colon. I-Scan image.

Figure 8 – Same polyp after resection: SM lifting with
1/10 000 diluted adrenaline with Methylene Blue (I-Scan
exam). Pathology exam revealed a TVA with intramucosal
carcinoma.

Table 3 – Vienna Classification for dysplasia and
carcinoma in gastrointestinal epithelial tumors [24]
Type
Negative for neoplasia
1
Type
Indefinite for neoplasia
2
Mucosal low-grade neoplasia
Type
Low-grade adenoma
3
Low-grade dysplasia
Mucosal high-grade neoplasia
4.1 High-grade adenoma/
dysplasia
Type 4.2 Non-invasive carcinoma
4
(carcinoma in situ)
4.3 Suspicious for invasive
carcinoma
4.4 Intramucosal carcinoma
Type Submucosal invasion by
5
carcinoma

Optional follow-up
Follow-up
Endoscopic resection
or follow-up

Endoscopic or surgical
local resection

Surgical resection

Cases with high risk factors were divided into
surgical subgroup and colonoscopy follow-up subgroup
(patients who refused surgery and those with significant
comorbidities).

The objectives of the study were: to estimate the
prevalence of malignant polyps in patients with removed
colon polyps, to assess risk factors associated with
malignancy inside polyps (size, macroscopic type, location,
pathological type of the polyp, age, gender), to assess the
depth of invasion (IE, IS, IM or SM invasion), to evaluate
the risk factors for depth invasion, to evaluate the risk for
local recurrence and nodal invasion.
Statistical analysis was made using IBM Statistical
Package for the Social Sciences (SPSS) Statistics Faculty
Packs, odds ratio (OR) calculation for estimation of risk,
unpaired Student’s t-test for continuous parameters
and χ2 (chi-squared) contingency table for categorical
parameters.
 Results
A total number of 905 patients had colonoscopic polyps
removed or only biopsied; pathological examination showed
a total of 122 polyps with malignant cells (109 patients)
and 1911 benign polyps (796 patients). Thirty-eight polyps
had NIHGN (former IE carcinoma), 46 were IM or IS
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carcinoma, 25 polyps had SM invasive carcinoma (malignant
polyps) and in 13 polyps the depth of invasion was not
specified (NS). The rate of malignant polyps with SM
invasion in our study was 1.23%, the rate of polyps with
malignant cells was 6%. Characteristics of malignant polyps
are showed in Table 4.
The rate of malignancy in colorectal polyps was higher
in patients from urban residence (OR 0.77, p=0.29 NS), in
polyps larger than 10 mm (OR 7.2, p<0.00001), in Paris types
0-Ip, 0-Isp and in lateral spreading lesions (as compared
with sessile and flat lesions) and for left-side and rectum
location. The presence of concomitant carcinoma in resected
polyps was higher in both sessile serrated adenoma (SSA,
17.02%) and traditional serrated adenoma (TSA, 29.17%)
subtypes of serrated lesions and also in tubulovillous adenoma
(TVA, 13.32%) and villous adenoma (VA, 17.78%), while
in hyperplastic polyps, tubular adenoma and adenomatous
polyps the frequency of carcinoma was low (below 5%).
Malignant polyps had a higher mean diameter (23.44 mm)
compared to benign polyps (9.63 mm) and for all types of
polyps mean diameter was higher for malignant polyps.
Mean age was slightly higher (62.62 years) in malignant vs
benign polyps (60.75 years, p<0.00001) (Table 5).
The risk of malignant polyps was greater in patients
with two or more polyps (16.76%) compared to those with
one polyp (8.79%, OR 2.09, p=0.0004). 15.57% of malignant
polyps were located in the right colon, 56.56% were
located in the left colon and 27.87% were located in the
rectum. In left-sided and rectum polyps, a high rate of
malignancy was encountered in serrated lesions regardless
of TSA or SSA (11.76–41.67%) and in TVA and VA
(14.18–25%), while in right-sided located polyps only
villous polyps and SSA (7.14% and 7.4%) had a moderate
risk of malignancy. Only 3.11% of polyps located in right
colon were malignant, while 8.1% from left colon and
12.55% from rectum were malignant.
Table 4 – Characteristics of malignant polyps
Age, mean [years]
Age group (years): 20–29/30–39/40–49/50–59/
60–69/70–79/>80, n
Residence: U/R, n
Sex: M/F, n
Diameter, mean (min.–max.) [mm]
Diameter interval (mm): 0–9/10–19/20–29/
30–39/>40, n
Invasion depth: SM/IM/IS/IE/NS, n
Macroscopic Paris type: S/SP/P/LST/IIb, n
Microscopic type: SSA/TSA/TA/TVA/VA/T/
AD, n
Lymphovascular invasion: Lymphatic only/
vascular only/both, n
Side: right/left/rectum, n
Resection type/biopsy: EBR/pEMR/i-pEMR/
MB/OB, n

62.62/60.75
(p=0.06)
1/3/6/30/46/19/
4
84/25
68/41
23.44 (4–90)
10/39/34/20/19
25/31/15/38/
13
32/20/54/15/1
8/7/107/65/5/
3/34
2/1/1
19/69/34
75/28/9/3/7

AD: Adenomatous; EBR: En bloc resection; F: Female; i-pEMR:
Incomplete piecemeal endoscopic mucosal resection (pEMR); IE: Intraepithelial; IM: Intramucosal; IS: In situ; LST: Lateral spreading tumors;
M: Male; MB: Multiple biopsies; n: No. of cases; NS: Not specified; OB:
Only biopsies; P: Pedunculated; R: Rural; S: Sessile; SM: Submucosal;
SP: Semipedunculated; SSA: Sessile serrated adenoma; T: Tumoral;
TA: Tubular adenoma; TSA: Traditional serrated adenoma; TVA: Tubulovillous adenoma; U: Urban; VA: Villous adenoma.
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Table 5 – Comparison between malignant and benign
colorectal polyps

Age group (years): <40/40–49/50–59/
60–69/70–79/>80 [%]
Residence (OR): U/R

62.62/60.75
(p<0.00001)
10.9/6.3/13.7/16.3/
11.9/21
0.75 (p=0.29, NS)

Sex (OR): M/F

1.02 (p=0.94, NS)

Diameter, mean – malignant/benign [mm]
Malignancy rate/diameter (mm): 0–9/
10–19/20–29/30–39/>40 [%]
Macroscopic Paris type: S/SP/P/LST/
IIb [%]
Microscopic type: SSA/TSA/TA/TVA/
VA/T [%]
Side: right/left/rectum [%]

23.44/9.63
0.81/7.6/22.22/
29.41/30.65
2.28/14.13/13.77/
35.29/1.75
17.02/29.17/7.04/
13.32/17.78/0.9
3.11/8.1/12.55

Age, mean – malignant/benign [years]

F: Female; LST: Lateral spreading tumors; M: Male; NS: Not significant;
OR: Odds ratio; P: Pedunculated; R: Rural; S: Sessile; SP: Semipedunculated; SSA: Sessile serrated adenoma; T: Tumoral; TA: Tubular
adenoma; TSA: Traditional serrated adenoma; TVA: Tubulovillous
adenoma; U: Urban; VA: Villous adenoma.

All malignant polyps were analyzed by a pathologist
who evaluated the depth of the invasion as IE neoplasia
(IEN), IM, IS or SM carcinoma. Sometimes muscularis
mucosae was not present in pathological sample the invasion
depth assessment cannot be made, and these cases were
assessed as NS. In some cases, the polyp cannot be removed
because of in-depth invasion, in many cases a non-lifting
sign was present and therefore only biopsies (OB) were
performed. Some cases were EBR, and others (especially
in large lesions) were PMR; in some cases, incomplete
resection was noted. The repartition of cases by depth
invasion is illustrated in Table 6.
Table 6 – Depth invasion in malignant polyps: correlation
with various parameters
Macroscopic Paris type: S/P/
SP/LST/IIb, n
Side: right/left/rectum, n
Diameter (mm): 0–9/10–19/
20–29/30–39/>40, n
Microscopic type: SSA/TSA/
VA/TVA/T/AD, n
Resection type/biopsy: EBR/
pEMR/i-pEMR/MB/OB, n

SM
IS
7/10/6/ 3/6/3/
2/0
3/0
1/18/6 1/8/6
0/5/9/ 1/6/4/
7/4
0/4
3/1/2/ 2/3/0/
10/1/8 9/0/1
13/8/1/ 11/1/3/
0/3
0/0

IM
5/17/4/
5/0
4/18/9
3/8/8/
6/6
1/1/2/
17/1/9
23/7/1/
0/0

IE
11/20/5/
2/0
9/22/7
5/16/8/
5/4
2/0/0/
23/0/13
24/9/0/
32/2

AD: Adenomatous; EBR: En bloc resection; i-pEMR: Incomplete piecemeal endoscopic mucosal resection (pEMR); IE: Intraepithelial; IM: Intramucosal; IS: In situ; LST: Lateral spreading tumors; MB: Multiple biopsies;
n: No. of cases; OB: Only biopsies; P: Pedunculated; S: Sessile; SM:
Submucosal; SP: Semipedunculated; SSA: Sessile serrated adenoma;
T: Tumoral; TSA: Traditional serrated adenoma; TVA: Tubulovillous
adenoma; VA: Villous adenoma.

Mean diameter of malignant polyps was 23.44 mm,
there were no significant statistical differences between
SM malignant polyps (25.20 mm) and those with only
IM/IS invasion (26.65 mm) or with IM/IS/IEN (23.21 mm)
(p=0.71 and 0.56, respectively). Mean diameter for NIHGN
was 19.05 mm, lower than SM (p=0.02) or IM/IS carcinoma
(p=0.03). Most malignant polyps (91.8%) had a diameter
of 10 mm or above.
Most SM malignant polyps were Paris 0-Is, 0-Ip or
0-Isp lesions, whereas most lateral spreading lesions had
predominant IM invasion. Most malignant polyps were
located to left colon and rectum. TVAs were predominant
regardless of depth of invasion. Most lesions were resected
by polypectomy or EMR (en bloc or piecemeal), three
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small adenomas were removed by biopsy and confirmed
later as malignant and in seven cases because of suspected
deep invasion OB were performed.
Proper assessment of muscularis mucosae is important
for evaluation of deepest portion of SM invasion. In some
specimens, muscularis mucosae was poorly visible or even
not visible at all. Normally muscularis mucosae expresses
desmin and α-SMA [25] (Figures 9–17), while stromal
pericryptal and non-pericryptal myofibroblasts are α-SMA
positive and may have focal desmin-positive immunostaining [25], especially at the crypt basis [26]. In another
study, stromal cells in the early invasive area, designed as
bundles of eosinophilic spindle cells on routine HE staining
and partly continuous with the muscularis mucosae, showed
α-SMA expression, but a loss of desmin expression [26].
The desmin immunostaining can be used for the assessment
of the deepest point of invasion similar to esophageal
adenocarcinoma [27]. In some cases, because of fragmentation, particularities of sectioning and thermal artifacts
generated by electrocoagulation, muscularis mucosae cannot
be readily visible or can have a hyperplastic appearance
similar to muscularis propria, such in urinary bladder
tumors [28]. Some invasive tumors can be associated
with myofibroblastic spindle cell stromal response called

desmoplastic reaction, which can be confounded in some
specimens with muscularis mucosae. In these cases, a
panel of α-SMA and desmin can help differentiate the
muscularis mucosae (α-SMA and desmin positive) from
muscularis propria and myofibroblasts (α-SMA positive
and desmin negative) [28] although some fibroblasts can
have a weak and predominant basal crypt located desminpositive staining [25, 26].
Lymphovascular invasion was confirmed in three
patients; from 25 polyps with SM invasion, grading
evaluation was available in 24 polyps and only highly or
moderate differentiated tumors were found (G1 15 cases
and G2 nine cases, respectively). Non-lifting sign was
present in six cases, stalk invasion was noted in one case
and macroscopic aspect of depressed center was noted in
another case. For the cases where biopsies were taken
first, when pathological aspect was adenomatous, even
with carcinoma inside, mucosectomy was performed or
tried. In case of failed polypectomy (non-lifting sign)
or when only partial polypectomy was possible and SM
invasion was present, the patient was referred to surgical
department. In polyps with incomplete resection and IM or
IE carcinoma, colonoscopy was repeated after 1–2 months
and another endoscopic resection was performed.

Figure 9 – Malignant polyp with the invasion of submucosa (HE staining, ×40). HE: Hematoxylin–Eosin.

Figure 10 – Malignant polyp: invasion and surpass of
muscularis mucosae (HE staining, ×40).

Figure 11 – Malignant polyp (adenocarcinoma with SM
invasion): positive IHC staining for S100 protein in
nervous fibers from submucosa (×40). IHC: Immunohistochemical.

Figure 12 – Malignant polyp: positive IHC staining for
S100 protein in nervous fibers which confirm SM invasion
(×40).
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Figure 13 – (A and B) Malignant polyp: absent IHC staining for desmin in area of tumoral invasion of muscularis
mucosae (×40).

Figure 14 – Malignant polyp with invasion of the
muscularis mucosae: intense and diffuse positive IHC
staining for α-SMA in muscularis mucosae and myofibroblasts (×40). α-SMA: Alpha-smooth muscle actin.

Figure 15 – Malignant polyp (adenocarcinoma with SM
invasion): intense and diffuse positive IHC staining for
α-SMA in muscularis mucosae and myofibroblasts (×40).

Figure 16 – Malignant polyp (adenocarcinoma with SM
invasion): absent IHC staining for desmin in muscularis
mucosae (×40).

Figure 17 – Malignant polyp with invasion and surpass
of muscularis mucosae (×40): absent IHC staining for
desmin in invasion area of muscularis mucosae (×40).

If polypectomy (classical or mucosectomy) was
successful, the attitude was guided by the pathological
parameters and further management was established
together with the patient. Cases with invaded border
margin, non-lifting sign, incomplete resection or lympho-

vascular invasion were considered to have a high risk of
recurrence or lymphatic invasion, surgical intervention was
therefore advocated; the same indication was for cases with
incomplete resected polyps and SM invading carcinoma.
In patients with clear free border, with no lymphovascular
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invasion periodic follow-up colonoscopy combined with
tumoral markers and CT scan was recommended. First
colonoscopic evaluation was made at 3–6 months after
polypectomy; for cases with no recurrence, follow-up by
colonoscopy was performed at interval of 1–3 years guided

by the size of the resected polyp, by the appearance of
a new polyp, by age and family history of carcinomas.
The mean period of evaluation was 8.5 years (limits
3–12 years). Patient distribution by outcome is figured
in Table 7.

Table 7 – Endoscopic vs surgical group
Surgical group I
(non-lifting sign, depressed center, invaded stalk) (8 patients)
Lost to follow-up
Outcome OK
Outcome poor
(3 patients)
(3 patients)
2 patients M1hep, 1 patient alive at 7 years
Endoscopic group management
Demand surgery
(4 patients)

Local recurrence
(7 patients)
Surgical group II
(10 patients) – 1 patient death,
1 patient metastasis, 5 patients OK

Follow-up (62 patients)
Another polyp
Metastasis
(2 patients)
(1 patient)
Metastasis
Second endoscopy
other tumor
intervention
(1 patient)
(3 patients)

Endoscopic group
(101 patients)
i-pEMR
EMR
pEMR
(6 patients) (70 patients)
(25 patients)
Lost to follow-up (35 patients)
Outcome OK
(51 patients)

5 deaths other diseases
Unknown (29 patients)

i-pEMR: Incomplete piecemeal endoscopic mucosal resection (pEMR).

The favorable outcome was considered when patients
had no local recurrence during follow-up, no LN metastasis
and no need for surgery. The unfavorable outcome was
considered when the patients had local recurrence of
carcinoma at the site of previous polypectomy, when the
CT scan showed LN invasion or tumoral markers showed
a potential of recurrent disease or surgery was needed during
follow-up to remove a recurrent carcinoma.
From the 109 patients, a total of 18 patients had
performed surgery, 62 patients performed colonoscopic
follow-up with no surgical treatment and 35 patients had
no colonoscopic follow-up. Only eight patients had surgery
after first endoscopy (incomplete resection, non-lifting sign,
polyps with depressed invaded center, invaded stalk);
follow-up was possible in five cases, two with liver
metastasis and three with no signs of recurrence (other
three were lost to follow-up). Another 10 patients had
surgery after local recurrence (six patients), because of
deep SM invasion (one patient), one patient because of
concomitant right colon tumor and two patients because
of personal option (one patient with NIHGN and another
with complete EMR). Six from 10 patients who performed
secondary surgery were followed with no signs of
recurrence, one developed liver metastases and one died
because of chemotherapy complications.
A total of 62 patients with malignant polyps had only
endoscopic management. One case with a giant rectal
lateral spreading lesion had a local recurrence managed by
colonoscopy, with a concomitant ongoing renal carcinoma
with a contraindication for surgery. Two patients had another
benign polyp removed during follow-up and one patient
developed liver metastases and died. Another patient died
because of liver metastases from another tumor and the
rest of 51 patients were alive and with no recurrence.
From the 35 patients who had no follow-up colonoscopy,
five deaths from other causes were recorded (liver cirrhosis,
hepatocellular carcinoma, necrotising fasciitis, respiratory
failure and cardiac arrest at home three months after
colonoscopy).
From the 62 patients with first curative endoscopic
resection and follow-up endoscopies (first at 3–6 months),
recurrence was noted in seven (11.29%) cases whilst 55
cases had no local recurrence. There was no statistically
significant association with depth of invasion (OR 1.52,

p=0.73 for SM vs IM+IS+NIHGN and OR 4.7, p=0.31
for SM+IS+IM vs NIHGN), location (OR 3.56, p=0.24
right-sided vs left-sided and OR 2.2, p=0.34 rectum vs
other location), and pathological type of the polyps (serrated
lesions vs traditional adenoma OR 2.12, p=0.52 and villous
+ tubulovillous vs other type OR 1.54, p=0.62), possible
because of small study sample. There was however a
statistical association with PMR vs EBR (OR 6.47, p=0.03),
and LST macroscopic type (OR 18, p=0.004) but not sessile
type (OR 1.02, p=0.89). Mean diameter of resected polyps
with local recurrence was 33.14 mm.
From the 18 patients who performed surgery, definitive
post-therapeutic staging was available in 11 patients; nodal
involvement being noted in three (27.27%) cases, from
which none had lymphatic or vascular invasion. Only four
patients with no local macroscopic recurrence underwent
surgery with no local microscopic recurrence (colonoscopic
resection R0).
Three cases with liver and pulmonary metastases related
to the malignant polyp were noted, two (11.11%) from
surgical sample study and one (1.81%) from colonoscopic
sample. There was no correlation with macroscopic type,
depth of invasion, pathological type of the polyps or grading.
Looking at rectal polyps, there were 34 malignant
polyps; mean diameter was 26.83 mm. Rectal polyps had
a slightly more frequent villous or tubulovillous structure
than other locations (70.83% vs 55.43%), and had more
frequent metastases (8.82% vs 2.56%, OR 3.68, p=0.27)
and need for surgery (29.41% vs 20.37%, OR 2.19, p=0.16),
although without statistical significance.
 Discussions
The prevalence of SM invading malignant polyps in
our study was 1.23% (2.54% of patients), while the total
prevalence of polyps with malignant cells was 6% (12%
of patients); after excluding NIHGN and patients with
undetermined depth of invasion, the prevalence of polyps
with malignancy was 3.5% (7.3% of patients), comparable
to literature data, where a prevalence of polyps with
adenocarcinoma of 3–4.6% was reported in screening
studies [3]. Some studies showed an increased prevalence
during the time (0.37% in the first years to 10.2% in the
last years, mean rate 3.5%) [29], but we did not observe
that effect.
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62.4% of patients with malignant polyps were males,
similar to benign polyps’ group (60.28%); in the literature,
the majority of subjects with malignant polyps were males,
prevalence ranging from 51–88% [19, 30–35]. The presence
of three or more polyps is significantly higher in male
patients (p=0.012) and is associated with a higher risk
for HGD (p<0.0001). Mean age in malignant polyps was
62.6 years, slightly higher than benign polyps (60.8 years)
and similar to literature data (mean 60–73 years) [19,
30, 31, 34, 35]; a study of 2077 patients with T1N0M0
carcinoma showed a mean age between 66–69 years [32].
In our study, 25.69% of cases had 50–59 years, 41.28%
had 60–69 years and 19.27% had 70–79 years, similar to
other studies [32]. Elders (65 years and above) have a higher
rate of HGD and carcinoma as compared to younger
population (p=0.0165).
The mean diameter of malignant polyps was 23.44 mm
(4–90 mm) and for benign polyps 9.63 mm (3–70 mm)
(p<0.0001); the difference was statistically significant but
there are some larger benign polyps in our study. In various
small studies, the mean diameter of malignant polyps was
between 18.6–25 mm [4, 20, 31, 36], one large study found
a mean diameter of 20.6±13.1 mm for LN negative and
of 19.6±9.9 mm for LN positive [35], and another large
study found a mean diameter of 17 mm [37]. The risk of
malignancy increases with size: 0.81% below 10 mm,
14.1% above 10 mm, 25.8% above 20 mm and 30% above
30 mm, comparable to other studies [17, 30, 37]. The risk
of malignancy in polyps greater than 2 cm diameter was
estimated in one study at up to 46%, while in polyps
smaller than 1 cm the risk was less than 2% [21].
26.23% of malignant polyps were sessile, 44.26% were
pedunculated and 16.39% were semipedunculated. 12.3%
of malignant polyps had aspect of lateral spreading lesions
(LST) while one (0.82%) polyp was small flat lesion. Most
studies found that malignant polyps were predominantly
pedunculated although some studies found a predominance
of sessile lesions [33]; a meta-analysis of 31 studies (1900
patients) showed that pedunculated polyps were 65.7%
and sessile polyps 34.3% [38]. Pedunculated malignant
polyps are considered traditionally to have a better prognosis
than sessile lesions [16, 39], because of en bloc frequent
resection and the possibility to resect at half distance of
the stalk, which can prevent recurrent disease. In sessile
malignant polyps, recurrence rate was 3% after surgical
resection and 8.6% after endoscopic resection on 411
malignant polyps [39], higher than in pedunculated lesions,
although in a study of pedunculated malignant polyps’
LN metastasis was noted in 11% and recurrent cancer in
10% [30].
56.56% of malignant polyps in our study were located
to the left colon, 27.87% in the rectum and 15.57% in the
right colon. Most malignant polyps had a left-side location
[20, 32, 40] and in one large study with 19 743 patients
[37] 55% of malignant polyps were located to the left
colon, followed by right colon (31%) and transverse colon
and flexures (13%).
In our study, malignant polyps were seven (5.74%)
TSAs, eight (6.56%) SSAs and 107 traditional adenomas
(65 tubulovillous, five villous, three tubular and in 34 cases
only adenoma structure was described). Rate of malignancy
was 29.17% for TSAs, 17.02% for SSA, 13.7% for villous
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and tubulovillous lesions, 0.9% for tubular polyps. The
data for traditional adenomas are similar to that from the
literature, where a greater risk for malignancy was noted in
VA [20, 37], with one study showed that 66% of malignant
polyps had a villous component [37]. For serrated polyps
(TSAs and SSAs), the rate of malignancy in our study was
much higher than in literature data (1.3% for SSAs and 0.7%
for TSAs) [41], although SSAs of the right colon have
been frequently incriminated into the etiology of interval
cancers between screening colonoscopies [41]. We found
G1 grading in 60.53% of patients, G2 in 39.47% and no
G3 carcinoma, similar to literature data with mainly G1
and G2 malignant polyps (90–95%) [4, 19, 20, 33, 35]
and only 4% G3 cases in a database study of over 19 000
patients [37]. The prevalence of G3 grading was higher
in surgery vs polypectomy groups [32, 34].
Only three (2.46%) patients had lymphatic invasion,
while vascular invasion was noted in one patient without
lymphatic invasion and in another patient (1.64%) who had
also lymphatic invasion. Several studies found lymphatic
invasion in 6.67–31.13% [4, 34, 35, 42] and venous
invasion was noted in 5–35.36% [3, 4, 19, 35]. Lymphatic
invasion and LN involvement are not identical; a study
showed that only two from seven patients with local
lymphatic invasion had LN metastasis and also that from
seven patients with positive LN involvement who are
treated by surgery, only two had lymphatic invasion [4].
In 62 cases followed by colonoscopy, local recurrence
was noted in seven (11.3%) cases, and metastases were
noted in one (1.62%) patient with malignant rectal polyp.
Only macroscopic incomplete resection because of nonlifting sign (especially in rectal malignant polyps) and SM
deep invasion were identified as risk factors. Lymphovascular invasion was very rare and was not associated
with bad outcome, and no G3 grading was seen. The risk
of recurrence is estimated in the literature between 0.8–
48.4% [31, 33, 34, 39, 42–45] and is related to several
factors, such as type of polyp, resection border, depth of
invasion, grading, lymphovascular invasion and budding.
The risk is lower after EBR, in polyps with border margin
above 1–2 mm (although even a 0.1 mm margin is safe in
some studies) [19, 43, 46], in pedunculated lesions (0.8–
10%) [7, 30] and in endoscopic vs surgical group [39].
The risk is higher for PMR (12–14%) vs ESD (2%) [10]
and a recurrence of benign adenoma component was also
noted for PMR [47].
In our study, evaluation of LN invasion was available
in 11 patients and LN invasion (LN=1) was noted in three
(27.27%) patients; one has deep SM invasion. The rate of
nodal involvement in several studies was between 6.2%
and 8.6% [37, 42, 48, 49]. The risk of nodal invasion is
correlated with several factors, such as greater width and
depth invasion [31, 35], invasion of basis of the stalk or of
basis of sessile polyps (12–25%) [34], G3 [46], and grade
2/3 of tumoral budding [22], pathological incomplete
removal, lymphatic invasion (OR 9.2, p=0.02) [42] and
vascular invasion (OR 7 for colon and OR 12 for rectal
location) [18]. Nodal metastasis was more frequent in
rectum (15%) compared with left (8%) or right location
(3%) [34]. In our study, we couldn’t find a significant risk
factor for nodal invasion because of the small number of
cases with nodal involvement.
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The classification of patients in high-risk vs low-risk
groups is important in clinical practice because patients
with favorable pathology have a risk of recurrence close
to 1% [3], while in case of unfavorable pathology the risk
of relapse or residual lesions estimated between 10% and
39% [3]. However, a large study in USA found that even in
patients with favorable pathological factors who performed
surgery the rate of LN invasion was 5.5% [37], and National
Comprehensive Cancer Network (NCCN) Guideline stated
that even in patients with favorable pathological factors the
risk of LN metastasis in sessile malignant polyps is 10%, so
colectomy can be added as possible management [50]. The
need for further refining of surgery criteria is argumented
by the fact that in 94% of operated patients no malignant
or even adenomatous lesions were found [18].
In our study, rectal malignant polyps have more frequent
metastases (8.82%) and need for surgery (29.41%) than
other locations. As compared to other locations, rectal polyps
are larger (p=0.0014), have non-adenomatous structure
(p=0.026). Moreover, villous pattern of adenomas is seen
rather in the rectum than other locations (p<0.0001) and
cancer is also present in the rectum more frequent
(p=0.0008). On the other hand, polyps in the rectum are
less frequent serrated type (p=0.0365). Rectal malignant
polyps represent a particular situation because the risk of
distant metastases may be greater than in colonic malignant
polyps. Surgery is usually recommended for high-risk rectal
malignant polyps, but even in these cases colonoscopic
management can achieve success in more than 80% of
cases, and a large study of malignant polyps which were
treated by polypectomy vs surgery showed similar outcome
for surgical vs colonoscopy-managed patients [32].
We had a case with an IE malignant polyp resected with
local recurrence and SM invasion (possible because of an
initial underdiagnosis), which imposes surgical intervention
with favorable outcome, and another patient with a rectal
malignant polyp (IS carcinoma) who developed liver
metastases despite complete local resection and no local
recurrence. There are several reported cases with unfavorable
outcome despite no local recurrence and no LN metastasis
because of rare hematological dissemination even in T1
tumors [20], a missed SM invasion or tumoral deposits in
subserosa (already stage III tumors) [13].
 Conclusions
The rate of malignant polyps was 1.23% and of polyps
with malignant cells inside was 6%. The rate of malignancy
was higher in polyps 10 mm and above, in pedunculated,
semipedunculated and in lateral spreading lesions, in left
and rectal location and in patients with two or more polyps.
Serrated lesions (TSA, SSA) and polyps with villous
component had a malignancy rate superior to other types.
Most SM lesions were sessile, pedunculated and semipedunculated, while in LST lesions most have only IM
invasion. Lymphovascular invasion was rare. Most patients
were managed endoscopically; recurrence rate was 11.3%.
Main predictive factors for surgery were incomplete
resection and deep SM invasion. Rectal malignant polyps
have more frequent metastases and need for surgery. There
is clearly a need for improvements regarding patients’
selection in surgical or follow-up groups.
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