
INTRODUCTION

Adenomas of the gastrointestinal tract may present
malignant transformation following the histopathological

sequence adenoma-carcinoma. Most colonic adenomas
are considered as precursors of colorectal carcinomas. It
is described in literature that between 2-10% of adeno-
mas will develop an invasive carcinoma that can achieve
up to 85% when considering villous adenomas (1-4).
Screening with test for fecal occult blood and, specially,
with colonoscopy, recently introduced in Western coun-
tries, has permitted the detection and resection of a great
number of elevated adenomatous polyps in early stages
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ABSTRACT
Colonoscopic screening in developed countries allows detec-

tion and resection of a great number of early colorectal cancers.
There is a strong controversy to decide when endoscopic treat-
ment is enough or when surgical resection is necessary. To this
contributes the diverse names to define the lesions, the wide num-
ber of classifications and the different criteria of each author. We
perform an extense literature review, aiming to clarify concepts
and unify criteria that can be used as a guide for the treatment of
early colorectal cancer. We conclude that in early colorectal can-
cer arising in pedunculated polyps (0-Ip), mucosal endoscopic re-
section would be indicated as only treatment in Haggitt levels 1, 2
and 3, tumors smaller than 2 cm, well- or moderately differentiat-
ed, without vascular or lymphatic affection, with submucosal infil-
tration lower than 1 µm from the muscularis mucosae and maxi-
mal submucosal width lower than 4 µm, and undergoing en bloc
resection. In sessile polyps (0-Is) or non-polypoideal elevated (0-
IIa) or plain (0-IIb) lesions, recommendations will be similar, with-
out applicability of Haggitt levels.

Key words: Early colorectal cancer. Malignant polyp. Definitive
endoscopic resection.

RESUMEN
El screening mediante colonoscopia que se realiza en países

occidentales ha permitido la detección y resección de un número
elevado de tumores colorrectales en estadio temprano. Existe una
gran controversia a la hora de decidir cuándo el tratamiento en-
doscópico es suficiente y cuándo debe realizarse la resección qui-
rúrgica. A ello contribuye la gran diversidad en la nomenclatura
para definir estas lesiones, la amplia variedad de clasificaciones de
las mismas y los diferentes criterios que tiene cada autor. Median-
te una revisión extensa de la literatura, pretendemos aclarar con-
ceptos, enlazar los datos de las diferentes clasificaciones y unificar
unos criterios que sirvan de guía para el tratamiento del cáncer
colorrectal temprano. Tras ello, llegamos a la conclusión de que
en el cáncer colorrectal temprano que aparece en pólipos pedun-
culados (0-Ip), estaría indicada la resección endoscópica como
único tratamiento en los niveles 1, 2 y 3 de Haggitt, tumores me-
nores de 2 cm de diámetro, en tumores bien o moderadamente
diferenciados, sin afectación vascular ni linfática, con infiltración
de la submucosa menor de 1 µm desde la muscularis mucosae y
anchura máxima en la submucosa menor de 4 µm y resecados en
bloque. En las lesiones polipoideas sésiles (0-Is) y no polipoideas
elevadas (0-IIa) o planas (0-IIb) las recomendaciones serían las mis-
mas descritas anteriormente, no siendo aplicables los niveles de
Haggitt.

Palabras clave: Cáncer colorrectal temprano. Pólipo maligno.
Resección endoscópica definitiva.



of malignant transformation, avoiding their progression
to invasive carcinoma (4-8).
Historically, most colorectal adenomas were consid-

ered polypoid structures, allowing an easy endoscopic re-
section. Notwithstanding, the number of flat or depressed
colorectal lesions has increased in the last decades, repre-
senting up to 38% of colonic adenomas (9). Those polyps
with a size bigger than 3 cm, affecting more than one
third of circumference or two colonic haustras, or with
flat or depressed morphology are more difficult to be re-
sected with the conventional endoscopic polypectomy,
thus with the new endoscopic approaches, such as endo-
scopic mucosal resection, the number of resected polyps
has increased, avoiding the surgical act in many cases
(10).
There is still a strong controversy around the indica-

tions of endoscopic or surgical resection, but with the ad-
vance of endoscopic techniques, the indications of endo-
scopic resection are growing and in fewer cases surgical
treatment is necessary.

CONCEPTS

“Malignant polyp” is considered as an adenomatous
polyp macroscopically benign, whose histological study
reveals an invasive carcinoma. Submucosal invasion al-
lows vascular and lymphatic infiltration; therefore malig-
nant polyp are able of developing lymph node metastases
and, in these cases, endoscopic resection would be not
curative (1,3).
The term “early colorectal cancer” was defined in

Japan as the presence of neoplastic cells in mucosa and
submucosa, independently of the presence or absence of
lymph node metastases (11). These superficial tumors
correspond with T1 stage of TNM classification, where
tumor invasion is limited to mucosa and submucosa.
These lesions, polypoid or sessile, should not be obstruc-
tive, being usually asymptomatic and diagnosed inciden-
tally or during the performance of a screening (12).

MACROSCOPIC CLASSIFICATION

Diverse classifications have been proposed to define
the different types of polypoid and sessile lesions and de-
pending on them, different indications for endoscopic re-
section of colorectal lesions.
The Japanese Society for study of cancer of colon and

rectum divided the appearance types of early colorectal
cancer into 3 categories: protruding or polypoid, flat ele-
vated and depressed (13,14) (Table I). There is another
type of lesion called lateral extension polyps, developing
extensive and circumferentially in the colonic wall.
These lesions are subdivided in granulated and non-gran-

ulated forms. Kudo et al. (14) considered that small flat
adenomas may grow into the colonic lumen (exophitic
growth) to form pedunculated polyps, or laterally to de-
velop lateral extension lesions. Depressed lesions grow
deeply (endophitic growth) and are usually associated
with invasive carcinomas, even in small size lesions. In
clinical practice, pedunculated polyps were considered
low risk lesions that were amenable for endoscopic man-
agement, while sessile, flat, ulcerated or lateral extension
ones were considered as high risk lesions and surgical re-
section was recommended as definitive treatment (14).
Later on, this affirmation was redefined depending on the
size of the lesion, limiting the absolute surgical indication
for depressed lesion bigger than 1 cm, while flat, lateral
extension and depressed smaller than 1 cm could be
amenable for endoscopic mucosal resection (10).
In the Paris classification, polypoid type presented pe-

dunculated/semipedunculated morphology (Type 0-Ip) or
sessile (0-Is). Non-polypoideal type was divided into
slightly flat (0-IIa), completely flat (0-IIb) or slightly de-
pressed without ulcers (0-IIc). Ulcerated or excavated le-
sions (0-3) are very infrequent for them (15) (Table II).
Following this classification, lesions type (0-IIa), (0-IIb)
smaller than 2 cm and (0-IIc) smaller than 1 cm were
amenable for endoscopic mucosal resection, and not rec-
ommendable in depressed or ulcerated ones (0-3) (16,17).
These classifications are still being used as useful

guides to distinguish lesions amenable or not for endo-
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Table I. Macroscopic classification for early colorectal cancer
of the Japanese Society for the Study of Cancer of Colon

and Rectum (13,14)

Endoscopic Type Description
features

Protruding lesions Ip Pedunculated polyps
Isp Semipedunculated polyps
Is Sessile polyps

Flat lesions IIa Flat elevation of the mucosa
IIb Flat mucosal changes

Depressed lesions IIc Mucosal depression
IIa + IIc Flat elevation with central depression
IIc + IIa Mucosal depression with elevated margin

Table II. Paris endoscopic classification of superficial
gastrointestinal neoplastic lesions (15)

Endoscopic Type Description
features

Polypoid lesions 0-Ip Pedunculated polyps
0-Is Sessile polyps

Non-polypoideal lesions 0-IIa Superficial elevated
0-IIb Completely flat
0-IIc Superficial, depressed without ulceration

Non-polypoideal 0-3 Depressed and ulcerated
depressed lesions



scopic treatment. Notwithstanding, any of them is con-
sidered the gold standard, leading to important differ-
ences in the definition and interpretation of the lesions.

MICROSCOPIC CLASSIFICATION

Haggitt et al. classified early colorectal cancer into pe-
dunculated and sessile lesions. Pedunculated polyps have
stems longer than their diameter, while sessile ones do
not. Stem is formed by normal mucosa, muscularis mu-
cosae and a central area of submucosal tissue. The union
between stem and head is the usual point of transition
from normal epithelium to an adenomatous one and is
called neck. Lymphatic vessels spread in the submucosa
through the stem up to the head. Haggitt stratified the
polyps depending on the invasion (Table III), being the
most important factor of carcinomas arising in adenoma-
tous polyps. Invasion levels 1, 2 and 3 present low risk of
lymph node metastases and are amenable for endoscopic
resection (18) (Fig. 1).

Haggitt defined the submucosal invasion in all sessile
polyps as level 4 and therefore associated with bad out-
come, independently of the affection or not of the resec-
tion margins (18). Despite Haggitt’s classification has
been widely used to evaluate the resection quality of en-
doscopic polypectomies, this is less useful in non-pedun-
culated, flat or depressed lesions. The most accepted
classification for them is Kikuchi’s one, quantifying the
grade of vertical and horizontal submucosal invasion:
submucosa is divided into superior third (Sm1), medium
third (Sm2) and lower third (Sm3) (Fig. 2). Superior third
is subdivided into 3 subtypes depending on horizontal
spread in relation with the tumoral size (19) (Table IV).
Referring to the outcome, Sm1 is equivalent to Haggitt’s
level 1, Sm 2 to levels 2 and 3, and Sm3 may correspond
with a level 4. Sm1a or Sm1b lesions without invasion
never develop metastases. Lesions with deeper or more
extent affection are able to develop metastases, determin-
ing the necessity of aggregating a surgical treatment after
finishing the endoscopic one (1,2,10).

ENDOSCOPIC DIAGNOSIS

With endoscopic view some features of colorectal le-
sions may be observed, suggesting submucosal invasion.
In elevated lesions, a hart consistence, the appearance of
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Fig. 1. Haggitt classification (18).

Fig. 2. Kikuchi classification (19).

Table III. Invasion level of polypoideal lesions by Haggitt
(18)

Level 0 Mucosal invasion superficial to muscularis mucosae
(carcinoma in situ)

Level 1 Submucosal invasion, limited to the head of the
polyp

Level 2 Submucosal invasion of the neck
Level 3 Submucosal invasion anywhere in the stem
Level 4 Submucosal invasion below the stem without reaching

muscularis propria

Table IV. Submucosal invasion classification in early
colorectal cancer by Kikuchi (19)

Sm1 Superior third of the submucosa
Sm1a Submucosal invasion under ¼ of the tumoral width
Sm1b Submucosal invasion between ¼ and ½ of the tumo-

ral width
Sm1c Horizontal affection of the superior third of the sub-

mucosa over ½ of the tumoral width
Sm2 Medium third of the submucosa
Sm3 Inferior third of the submucosa



a polyp over another one, the ulceration of the edge, the
presence of satellite white points or local signs of bleed-
ing are suggestive of invasion. In depressed lesions, the
presence of bleeding points, the disruption of the mucosal
capillary pattern and the local deformation of the wall are
suspicious signs. When the submucosa is affected, en
bloc movement of the lesion and adjacent mucosa is lost,
showing a local deformation. After instillation of Indigo
red 0,4% it is observed the disruption of innominated
grooves in the mucosa, another suspicious sign of submu-
cosal affection (20,21).
The development of amplification endoscopy has per-

mitted the description of 6 patterns of organization of the
glands in the colonic mucosa, called pits (Table V). Ac-
cording to the invasion of the submucosa, its structure is
destroyed with disappearance of the gland pattern, de-
fined as pit V. The presence of asymmetry and lack of ho-
mogeneity in the grooves determine the amorphous grade
of the lesion. When the amorphous sign is present, the le-
sion is classified as pit Va, typical of an invasive carcino-
ma, while when there is no amorphism, with complete
lost of the structure, it is classified as pit Vn, typical of
tumors with deeper submucosal invasion (Sm2, Sm3).
Actually, the pit pattern observed in amplification
colonoscopy allows to differentiate a non-invasive ade-
noma (pits I-IV) from invasive carcinoma (pit V) and
predict somehow the depth of tumor invasion before per-
forming a treatment, improving the accuracy of endo-
scopic diagnosis of early colorectal cancer, mainly in de-
pressed lesions (21,22).

PARTICULARITIES OF EARLYRECTAL
CANCER

The rectum presents some features that make neces-
sary some considerations about its diagnostic and thera-
peutical management. First of all, the location of a rec-

tal tumour is important in the process of therapeutic de-
cision. Tumors located in the last 10 cm may require
neoadjuvant treatment that is not necessary in proximal
tumors. On the other hand, tumors located in the last
5 cm of rectum have more chances to require sphincter-
ian resection (23).
The treatment is conditioned by some prognostic

factors: the deep invasion in the rectal wall, affection
of the mesorectal fascia (circumferential resection mar-
gin) and the presence of lymph node or distant metas-
tases. These factors are evaluated with imaging tests.
The employed tests to determine local extension, that is
the interesting fact in early rectal cancer, are endorectal
ultrasonography (EUS) and magnetic resonance (MR).
EUS is the most accurate technique to evaluate the tu-
mor invasion into the rectal wall, being more precise in
early stages (T1-T2), as occurs in early rectal cancer
with invasion up to submucosa (T1) (23). EUS allows
establishing the extension into mesorectal fat in T3 tu-
mors, but does not allow to evaluate the circumferential
resection margin. MR performs an adequate study of
the rectal wall layers and is very exact to determine the
affection of mesorectal fascia, but is less accurate to
evaluate T1-T2 tumors. Both techniques have shown
similar efficacy in the evaluation of regional lymph
nodes, being visible only those with pathological size
in the EUS and appearing hypoechoic and bigger than
1 cm in MR. Theoretically, in early rectal cancer, the
probability of lymph node affection is nearly 0%, but
recent studies have shown that tumors reaching the
Kukuchi Sm1 level present a risk of lymph node metas-
tases between 1-3%, increasing in Sm2 up to 8% and in
Sm3 up to 23% (22). Therefore, MR and EUS are rec-
ommended after endoscopic resection, because con-
tribute with additional information, important to pre-
dict the validity of definitive endoscopic treatment
(24-27).

INDICATIONS FOR DEFINITIVE ENDOSCOPIC
TREATMENT

The role of endoscopic resection in the treatment of
early colorectal cancer has been defined in the last
years. Initially, only low risk malignant polyps were
amenable for this treatment, and must present the fol-
lowing criteria: complete resection of the polyp, well or
moderately differentiated histological grade, histologi-
cal examination of the complete specimen (piecemeal
resections were not accepted) and absence of vascular
or lymphatic invasion (28,29).
Haggitt described that polyps affecting levels 1, 2

and 3 present low risk of developing lymph node
metastases (< 3%) and therefore are amenable for de-
finitive endoscopic treatment, while the affection of
level 4 require surgical resection (18). Kikuchi consid-
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Table V. Pit patterns in amplification colonoscopy (21)

Form Location

Pit I Circular Normal mucosa
Leiomyomas
Inflammatory intestinal disease
Inflammatory polyps

Pit II Star Hyperplasic areas
Pit IIIL Big tubular Elevated adenomas
Pit IIIs Small tubular Depressed lesions
Pit IV Branched Elevated adenomas

Villous adenomas
Lateral extension polyps

Pit V No structure Submucosal adenocarcinoma
Va Amorphous Invasive carcinoma
Vn No amorphous Higher grade invasive carcinoma

(Sm2, Sm3)



ered that only the affection of the lower third of the
submucosa (Sm3) represents a high risk for lymph
node metastases, thus Sm1 and Sm2 could be candi-
dates for endoscopic excision as unique treatment (19).
Kafka and Coller recommended definitive endoscopic
treatment in pedunculated polyps not reaching Haggitt’s
level 4, always when adverse factors, such as poorly
differentiated tumors (higher lymphatic metastases
rate, though submucosal affection is superficial), lym-
phatic or vascular invasion, or affected or very small
resection margins were not present, because in those
cases the risk of local recurrence is high. Sessile polyps
were considered to be difficult to be completely resect-
ed endoscopically and surgical resection was recom-
mended in all the cases (30).
The recommendations of the Japanese Society of Di-

gestive Endoscopy include as indications for definitive
endoscopic treatment all colonic adenomas and those
adenocarcinomas of small size, well differentiated, lim-
ited to the mucosa or with invasion of the submucosa
lower than 1 µm deep and without lymphatic or vascu-
lar invasion (10,31). Recent studies also quantify the
invasion of the submucosa, indicating that deep inva-
sion over 2 µm from muscularis mucosae or a maxi-
mum width in the submucosa over 4 µm are risk factors
for lymph node metastases (32,33). Moreover, defini-
tive endoscopic treatment is not recommended in those
lesions over 2 cm size. On the other hand, they specify
that flat depressed lesions are high metastatic risk ones
and recommend to restrict definitive endoscopic resec-
tion for lesions smaller than 1 cm diameter (10,31).
For en bloc resections of endoscopically completely

resected tumors without bad prognostic factors, 5-years
survival is similar to that obtained after surgical resec-
tion. Piecemeal resection is considered acceptable only
for adenomas (premalignant lesions), thus in carcino-
mas it is not possible to determine the grade of submu-
cosal affection. Therefore, after piecemeal resections of
carcinomas, the treatment should be completed with a
surgical resection.
There are two diagnostic techniques that may offer

information of great value in order to decide the opti-
mal treatment. Amplification colonoscopy is one of
them; the pit pattern may help to suggest the invasivity
of the lesion. Pit patterns I-IV could be considered
amenable for endoscopic resection, while pit V, amor-
phous or not, are very suggestive of invasivity and sur-
gical resection would be very recommendable in these
cases (19,20). The other important diagnostic technique
would be EUS, showing a great correlation with histo-
logical staging referring to local invasion (T) (23).
Follow up of the patients is an essential point for

the performance of a definitive endoscopic resection;
it is reason enough to discard it, if follow up could not
be done correctly. A close surveillance allows the de-
tection of early recurrences. Follow up strategy is also
a controversial issue. It is mandatory to perform a

new colonoscopy between 1 and 3 months after defin-
itive endoscopic resection of an early stage carcino-
ma. Notwithstanding, some authors consider enough a
new colonoscopy 1 year after resection, when this was
en bloc, considering the recurrence risk low. Other
more cautious authors admit that a colonoscopy every
3-6 months during the 2 first years is advisable
(10,34,35).
The aim of this study is to collect the prognostic

factors established in different studies, trying to unify
them and aiming to establish clear indications of de-
finitive endoscopic treatment and recommendations of
follow up that clarify a controversial theme in the clin-
ical practice. First of all, it is very important to analyze
the findings of preoperative tests: amplification en-
doscopy and EUS. A pit pattern V in amplification en-
doscopy and EUS findings suggesting tumor invasion
above submucosa should be considered contraindica-
tion criteria for definitive endoscopic resection. In the
histological study, we consider essential the quantifi-
cation of the submucosal invasion, deeply and its later-
al extension, a fact that numerous pathologists over-
look, and has shown to have prognostic implications.
In early colorectal cancer arising in pedunculated
polyps (0-Ip) we consider indicated endoscopic resec-
tion as unique treatment in Haggitt’s levels 1, 2 and 3,
tumors smaller than 2 cm diameter, well and moderate-
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Table VI. Indications for endoscopic resection of early
colorectal cancer

1. Pedunculated polypoid lesions (0-Ip)
Haggitt 1, 2 and 3
Lesions < 2 cm
Well or moderately differentiated tumours
Absence of vascular or lymphatic invasion
Deep submucosal invasion < 1-2 µm from muscularis mucosae
Maximum width of submucosal affection < 4 µm
En bloc resection

2. Sessile polypoid lesions (0-Is) and non-polypoideal elevated (0-
IIa), flat (0-IIb)
Lesions < 2 cm
Well or moderately differentiated tumours
Absence of vascular or lymphatic invasion
Deep submucosal invasion < 1-2 µm from muscularis mucosae
Maximum width of submucosal affection < 4 µm
En bloc resection

3. Non-polypoideal depressed without ulceration lesions (0-IIc)
Lesions < 1 cm
Well or moderately differentiated tumours
Absence of vascular or lymphatic invasion
Deep submucosal invasion < 1-2 µm from muscularis mucosae
Maximum width of submucosal affection < 4 µm
En bloc resection



ly differentiated, without vascular or lymphatic inva-
sion, with submucosal invasion under 1 µm deep from
muscularis mucosae and a maximal width in the sub-
mucosa under 4 µm, and undergoing en bloc resection.
Deep affection over 2 µm seems to be a clear indica-
tion for surgical resection, but between 1 and 2 µm,
the elective treatment is controversial, thus it must be
individualized according to the circumstances of each
patient.
In sessile polypoid lesions (0-Is) and non-poly-

poideal elevated (0-IIa) or flat (0-IIb) ones, recom-
mendations would be similar to the previously de-
scribed, without applicability of Haggitt’s levels. For
depressed lesions without ulceration (0-IIc), recom-
mendations are the same, excepting that the lesion
should not be bigger than 1 cm of maximum diameter;
in this case, due to its more aggressive natural biology,
it would be reasonable to establish 1 µm deep of sub-
mucosal invasion as an acceptable limit for definitive
endoscopic resection. For depressed and ulcerated le-
sions, very infrequent, there is no scientific evidence
to establish recommendations (Table VI). In rectal le-
sions we recommend to perform a MR or a EUS after
endoscopic resection to evaluate the validity of the re-
section.
The most adequate follow up protocol would be to

perform a colonoscopy 1-3 months after resection, fol-
lowed by new colonoscopies every 3-6 months during
the first 2 years after resection.
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