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Treating Colorectal Polypoid Neoplasms during a Colonoscopy 

Wei-Pin Lin, MD; Ming-Yao Su, MD; Yu-Pin Ho, MD; Chen-Ming Hsu, MD; 
Chun-Jung Lin, MD; Cheng-Tang Chiu, MD; Pang-Chi Chen, MD

Background: To evaluate the efficacy and outcomes of endoscopic treatment for colorectal
polypoid neoplastic lesions.

Methods: From September 1999 to May 2003, 11,447 consecutive colonoscopic exam-
inations were performed in 9864 patients, totaling 5355 endoscopic polypec-
tomies for colorectal polypoid neoplasms. According to the macroscopic
characteristics, the neoplasms were classified into protruded (n = 3953) and
sessile (n = 1402) ones. A snare polypectomy was conducted on 3987 lesions
and hot biopsy forceps removal on 1368 lesions.

Results: Histological diagnoses included 4456 neoplastic lesions (4282 adenomas and
174 adenocarcinomas) and 899 non-neoplastic lesions (889 hyperplastic and
10 inflamed polyps). For the adenocarcinoma group, 24 instances involved
submucosal invasion or an unclear resection margin, and these patients
received a further operation, while 11 surgical specimens disclosed no resid-
ual tumors. Three (0.05%) perforations and 96 (1.8%) instances of bleeding
were found following endoscopic polypectomy. No procedure-related mor-
tality was found, and no recurrent malignancy was found after 14~56 months
of follow-up.

Conclusions: To lower the incidence of and mortality from colorectal cancer, endoscopic
polypectomy for colorectal polypoid neoplasms is an effective and safe pro-
cedure.
(Chang Gung Med J 2005;28:801-7)
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For many physicians who treat patients with
colonic diseases, a colonoscopy is considered of

prime study interest. The advantages of a
colonoscopy are its capacity to visualize lesions in
situ and also to biopsy and resect both benign and
malignant mucosal lesions. Developments in colono-
scopic equipment and methods have led to larger
numbers of endoscopic resections for colorectal neo-
plasms including those with a macroscopic morphol-
ogy. Macroscopically, colorectal neoplasms can be
categorized into polypoid and nonpolypoid lesions.

Polypoid lesions can also be divided into protruded
and sessile lesions. Protruded lesions are protruding
lesions with or without a stalk; sessile lesions are
superficial, slightly raised lesions. The classification
of polypoid lesions used herein are based on Kudo’s
classification in the textbook, Early colorectal can-
cer-detection of depressed types of colorectal carci-
noma.(1) For lesions, the height is measured as “A”
and the width is measured as “B”. Lesions for which
A > B are defined as protruded polyps and can be
further divided into those with a stalk (pedunculated
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polyp) or without a stalk (subpedunculated polyp).
Lesions for which A ≤ B ≤ 2A are defined as sessile
polyps. Lesions for which B > 2A are defined as
non-polypoid lesions and can be further divided into
flat polyps (with a diameter of < 10 mm) or laterally
spreading tumors (with a diameter exceeding 10
mm). Several variables, including the size, shape,
and depth of invasion, have been investigated in
attempts to optimize therapy.(2-5) While protruded
lesions can easily be excised by snare polypectomy,
other lesion types should be resected by hot biopsy
forceps polypectomy.

Colorectal neoplasms can be histologically cate-
gorized into neoplastic (include adenomas and ade-
nocarcinomas) and non-neoplastic lesions. Ethically,
all neoplastic lesions should be completely resected
to prevent colorectal malignancy. This study presents
our experience with endoscopic polypectomies of
different types of colorectal polypoid neoplasms.

METHODS

From September 1999 to May 2003, 11,447
consecutive colonoscopic examinations were per-
formed in 9864 patients at the digestive therapeutic
endoscopic center of Chang Gung Memorial
Hospital (Taipei, Taiwan). There were 6138 male and
3726 female patients, with a mean age of 53 (range,
16~97) years. After the patients were prepared with
ingestion of an electrolyte lavage solution (2000 ml
of polyethylene glycol, PEG), a colonoscopic exami-
nation was performed with a CF200Z or CF240ZI
electronic videoendoscope (Olympus, Tokyo, Japan).
The colonoscope was inserted up to the cecum in all
included patients. There were 331 incomplete
colonoscopies, due to inadequate preparation (114),
obstructive lesions (98), or an acute angle (119). The
complete examination rate was around 97%. Lesions
were gauged by putting opened standard biopsy for-
ceps beside the lesions, and then the lesions were
resected endoscopically if morphologically neoplas-
tic lesions were suspected.

Macroscopic characteristics of the polypoid col-
orectal lesions were classified into protruded and ses-
sile. The resection methods included snare polypec-
tomy and hot biopsy forceps polypectomy. An elec-
trocautery device was used to perform the polypecto-
my. The snare polypectomy consisted of ensnaring
the lesions with a oval snare, and then the lesion was

resected with a 15~20 W cutting current with an
electrosurgical unit (UES-20, Olympus). The hot
biopsy forceps polypectomy used forceps to grasp
the lesion, which was then resected by 15~20 W of
coagulating current with the same electrosurgical
unit. Sessile lesions larger than 5 mm cannot be
removed en bloc by hot biopsy forceps polypectomy,
so an endoscopic mucosal resection method was per-
formed, and those lesions were excluded from this
study. Some sessile lesions, before endoscopic
removal, were coated with 0.2% indigo carmine dye
spray with magnifying endoscopic observation to
differentiate if they were of neoplastic or non-neo-
plastic lesions. Some larger lesions exceeding 1 cm
or with a protruding vessel found in the resected
stalk had the potential for a higher post-polypectomy
bleeding rate. So, a detachable snare or a hemoclip
was applied to the wound to prevent wound bleed-
ing.

Endoscopically resected specimens were
embedded in paraffin and then stained with hema-
toxylin and eosin. Microscopic examinations of
specimens were performed by a pathologist special-
izing in gastrointestinal pathology. If the pathologic
finding indicated malignancy with complete resec-
tion, a follow-up colonoscopy was performed 1
month later, or a further operation was arranged for
submucosal invasive lesions and lesions with an
unclear resection margin for the adenomatous group;
otherwise patients were followed-up 1 year later.

RESULTS

Cumulatively 5355 endoscopic polypectomies
were conducted for colorectal polypoid neoplasms in
this period. By use of macroscopic features, we clas-
sified these neoplasms into protruded (n = 3953)
(Fig. 1) and sessile (n = 1402) ones (Fig. 2). Snare
polypectomy was performed on 3987 lesions, and
hot biopsy forceps removal was used on 1368
lesions. The position of the colorectal neoplasms was
mostly in the left side of the colon and rectum (Table
1). The mean sizes of lesions were 19.3 mm for pro-
truded (4~60 mm) and 4.6 mm for sessile (3~5 mm)
ones.

All protruded lesions were excised by snare
polypectomy, which pathologically showed 3473
(87.86%) neoplastic and 480 non-neoplastic lesions.
For neoplastic lesions, there were 3307 adenomas
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(842 of which had moderate to severe dysplasia),
148 mucosal cancers, and 18 adenocarcinomas with
submucosal involvement (Table 2). Twenty patients
with malignant lesions in this group underwent a fur-
ther operation due to an unclear resection margin or
submucosal involvement, and 8 of them showed no
residual tumors from surgical specimens. Lymph
node metastases were observed in 2 cases with sub-
mucosal cancers in this group. In protruded lesions,
with or without a stalk, the treatment modality by
snare polypectomy was the same in both groups. The
outcomes were the same as those for benign lesions,
i.e., malignant lesions and non-pedunculated lesions
had higher incidences of submucosal invasion than
pedunculated lesions.

Hot biopsy forceps polypectomy was used on
1368 sessile lesions, while 34 lesions were excised
by snare polypectomy. Pathologic findings revealed
983 (70.11%) neoplastic and 419 non-neoplastic
lesions. Neoplastic lesions included 743 adenomas
(232 of which had moderate to severe dysplasia), 6
mucosal cancers, and 2 adenocarcinomas with sub-
mucosal involvement. The 2 submucosal cancerous
lesions and the other 2 cancerous lesions with
unclear resection margins received a further opera-
tion, and 3 cases without a residual tumor were noted
according to the surgical specimens.

Table 2. Histological Findings of 5355 Resected Lesions

Adenoma
AdenocarcinomaDysplasiaMorphology

Size
(-) (+) M (%) SM (%)

Non-
Total

(mm) neoplastic

Protruded ≤ 5 293 19 1 0 416 729
(0.13%)

6~10 2053 505 7 0 61 2626
(0.27%)

11~20 118 312 99 1 3 533
(18.57%) (0.18%)

21~30 1 5 39 5 0 50
(78%) (10%)

> 30 0 1 2 12 0 15
(13.33%) (80%)

Sessile ≤ 5 743 232 6 2 419 1402
(0.43%) (0.14%)

Total 3208 1074 154 20 899 5355
(2.88%) (0.37%) (889 HP, 10 IP)

Abbreviations: M: mucosal cancer; SM: cancer with submucosal involvement; Dysplasia
(+): with moderate to severe dysplasia; HP: hyperplastic polyp; IP: inflammatory polyp.

Table 1. Characteristics of 5355 Resected Colorectal Polypoid
Lesions

Location
Morphology Size (mm)

R S D T A and C
Total

Protruded ≤ 5 161 135 209 63 161 729

6~10 1105 717 478 72 254 2626

11~20 118 121 173 46 75 533

21~30 13 22 14 0 1 50

> 30 7 8 0 0 0 15

Sessile ≤ 5 353 495 271 143 140 1402

Total 1757 1498 1145 324 631 5355

Abbreviations: R: rectum; S: sigmoid colon; D: descending
colon; T: transverse colon; A: ascending colon; C: cecum.

Fig. 2 Sessile lesion.

Fig. 1 Protruded polyp with a stalk.
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In total, 24 cases involving submucosal invasion
or unclear resection margins received a further oper-
ation, among which 20 cases were well-differentiated
adenocarcinomas, 2 cases were moderately differen-
tiated adenocarcinomas, and 2 cases were moderately
differentiated adenocarcinomas with lymph node
metastasis.

Among all endoscopic treatments, only 2
colonic perforations occurred after snare polypecto-
my and 1 with the hot biopsy forceps polypectomy;
all 3 patients received surgical procedures without
mortality. Post-treatment bleeding was identified in
89 patients following snare polypectomy and 7 after
hot biopsy forceps polypectomy; while endoscopic
hemostasis was achieved by heat probe coagulation
or hemoclips. For malignant lesions, no recurrent
tumors occurred within 14~56 months following the
endoscopic resection.

DISCUSSION

Polyps are significant because of their well-rec-
ognized relationship to colorectal cancer. (5)

Researchers generally recognize that colorectal can-
cer extends from benign adenomas, i.e., the “adeno-
ma-adenocarcinoma sequence”,(6) and thus that excis-
ing adenomatous polyps lowers the risk of colorectal
cancer.(7) Histologically, polyps are categorized into
neoplastic and non-neoplastic polyps. Non-neoplas-
tic polyps encompass hyperplastic polyps, hamar-
tomas, lymphoid aggregates, and inflammatory
polyps, none of which is potentially malignant.

Colonoscopic polypectomy, including hot biop-
sy forceps polypectomy and snare polypectomy,(8,9)

carries risks of bleeding and perforation. Beside
these risks, a colonoscopic polypectomy is also
expensive. However, this expensive and risky
method has commonly been employed, because col-
orectal polyps are frequently discovered during
screening colonoscopy.(10) Ideally, the criteria for a
colonoscopic polypectomy should be restricted to an
adenomatous polyp with the potential to transform
into an invasive colorectal carcinoma. To avoid
needless polypectomies following screening
colonoscopy, distinguishing neoplastic from non-
neoplastic polyps may help lower this risk and thus
the attendant costs. No morphological criteria have
thus far been provided for conventional colonoscopic
examinations.(11-14) Although a small polyp of less

than 5 mm is histologically hyperplastic in
80%~90% of cases,(15,16) recent data have implied that
up to 40%~60% of diminutive colorectal polyps can
be neoplastic.(17,18) Furthermore, small, sessile adeno-
mas have been shown to carry an elevated risk of
dysplasia.(19,20) In this study, the predictive value of a
macroscopic diagnosis for neoplastic polyps was
83.21%. However, a previous study using magnify-
ing colonoscopy with the 0.1% indigo carmine dye
spreading method had a diagnostic accuracy exceed-
ing 90%.(21) Applying magnifying colonoscopy and
chromoendoscopy to all colonic polyps would raise
the diagnostic accuracy and avoid some needless
colonic treatments. A major problem with these pro-
cedures is the risk of bleeding and perforation fol-
lowing treatment. In fact, complication rates follow-
ing treatment have ranged from 0.4% to 1.7%.(22,23) In
this study, the perforation rate was 0.05% and bleed-
ing rate was 1.8% with no mortality. The perforation
rate is connected to the coagulation current energy
and can be diminished by using the cutting current.
However, using the pure cutting current increases the
bleeding rate, although it is easily controlled by the
hemoclip method. It is also considered a simple and
safe procedure.

The colon lesions were mainly located in the
rectum (32.81%) and sigmoid colon (27.97%), a
result comparable with previous reports. As widely
recognized, most colorectal carcinomas develop via
malignant transformation in benign adenomatous
polyps.(24) Large studies of colonoscopic polypec-
tomies indicate that at least 2 factors are connected
with malignant degeneration of polyps: size and tis-
sue type. Carcinomas are histologically detected in
0.1% of polyps measuring < 5 mm in diameter. This
increases to 1.0% in cases with a 10-mm diameter
polyp and may reach 40% in cases with polyps
exceeding 20 mm.(25) Colonoscopic polypectomy,
which includes snare polypectomy and hot biopsy
forceps polypectomy, is acknowledged as an estab-
lished method of removing adenomatous polyps and
for diminishing the incidence of and mortality from
colorectal cancer. This study indicated that while col-
orectal lesions of < 5 mm had a 0.42% incidence of
malignancy; lesions between 6 and 10 mm had a
malignancy rate of 0.27%; for lesions between 11
and 20 mm, it was 18.76%; for lesions between 21
and 30 mm, it was 88%; and for those larger than 30
mm, there was a 93.33% incidence of carcinoma.
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The overall incidence of malignancy (3.25%) was
higher than those of previous reports, which may
have been related to the fact that because Chang-
Gung Memorial Hospital is a referral center, some
patients with larger colonic lesions found by local
hospitals or clinics are transferred there. Colorectal
lesions larger than 10 mm should be completely
resected and subjected to carefully pathologic review
due to the increased malignancy incidence.
Protruded lesions can be resected by snare polypec-
tomy, while sessile lesions are difficult to snare.
Sessile lesions of < 5 mm can be grasped by hot
biopsy forceps and resected by hot biopsy forceps
polypectomy; while sessile lesions larger than 5 mm
should be resected by other methods such as endo-
scopic mucosal resection. Although previous studies
showed a low level of malignant transformation in
small adenomas, this investigation indicated that
they also had a 0.42% incidence of carcinoma.
Therefore if neoplastic lesions are suspected macro-
scopically, even those smaller than 5 mm, they
should be completely excised by either a snare, hot
biopsy forceps, or endoscopic mucosal resection
method. According to the morphology of the lesions,
there was a 4.2% incidence of malignancy in pro-
truded lesions and 0.57% incidence in sessile lesions.

There were 24 (13.79%) malignant cases which
received a further operation following the endoscop-
ic polypectomy, 20 of which were submucosal inva-
sion, and 4 had an unclear resection line. Of these
cases, no residual tumors were identified from 11 of
the surgical specimens. Two cases (10%) with cancer
of submucosal invasion revealed lymph node metas-
tases in the surgical specimens. The 2 cases were
moderately differentiated adenocarcinomas, and both
were larger than 3 cm. Macroscopically, they showed
no stalk, and the post-polypectomy resection margin
involved lymphatic tissue. These findings might help
predict lymph node metastasis. According to previ-
ous studies, submucosal invasion will have up to a
10%~20% lymph node metastasis rate, implying that
if submucosal tissues are involved with a carcinoma,
a further operation is needed. In all malignant cases
treated endoscopically or surgically, no recurrent
tumors were discovered after 14~56 months of fol-
low-up. Christie(26) published a study establishing 5
criteria for determining a colonoscopic cure by a
polypectomy: (1) the stalk is not involved with the
carcinoma; (2) no lymphatic or vascular invasion is

apparent; (3) the adenomas include a well-differenti-
ated or moderately differentiated malignancy; (4)
early follow-up colonoscopic examination (at 3
months) shows no recurrence of the cancer at the
polypectomy site; and (5) the carcinoma is restricted
to the head of the adenoma. The authors contended
that all mucosal cancers could be cured endoscopi-
cally.

In conclusion, to lower the incidence of and
mortality from colorectal cancer, colonoscopic
polypectomy is a simple and secure technique of
removing colorectal polypoid neoplastic lesions.
Complete resection of neoplastic lesions is essential,
particularly for lesions exceeding 10 mm. Snare
polypectomy for protruded lesions and hot biopsy
forceps polypectomy for sessile lesions of < 5 mm
can be used to completely resect the lesions. Detailed
histological examinations are essential for determin-
ing the indications for surgery. If an unclear resected
margin or submucosal invasion is discovered, a fur-
ther operation is indicated. An early follow-up (1~3
months) colonoscopy after the mucosal cancer resec-
tion is essential for determining the colonoscopic
cure.
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