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Introduction

Colorectal cancer is the second cause of death in the 
western world and about 35% of these tumors are located 
in the rectum (1). Early rectal cancer (ERC) is defined 
as an adenocarcinoma of the rectum that involves the 
rectal wall up to the submucosa (T1–T2 according to 

WHO classification), regardless of the presence of lymph-
node metastases. Prognosis primarily depends on tumor 
stage at the time of the diagnosis; only about 50% of 
adenocarcinoma have been diagnosed at an early stage 
(2,3). Mortality exponentially increases as the stage 
becomes higher. Five years survival rate is over 90% for 
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adenocarcinoma staged as T1N0 but it decrease to 75–80% 
when lymph-node metastases are involved (4,5). The data 
primarily impose the necessity of early diagnosis. Common 
surgical resection allows resection of the involved specimen 
and related lymph-nodes because mesorectum and sigmoid 
mesum with lymph-nodes along inferior mesenteric artery 
are removed, but on the other side it is burned by high 
morbidity and mortality related to surgery. Tumors of the 
lower third of the rectum impose coloanal anastomoses that 
have higher morbidity rate (in particular higher dehiscence 
rate, impaired continence), higher temporary stoma rate 
that in a not negligible number of cases will not be closed 
and, when coloanal anastomosis is not technically feasible 
or contraindicated, abdominoperineal amputation with 
definitive colostomy can be the only therapeutic choice (6-8). 

In order to reduce invasiveness and morbidity of surgery 
efforts have been spent to define which lesions are amenable 
of local excision, how early tumors can be diagnosed with 
acceptable accuracy and which surgical technique is the best 
therapeutic option.

Preoperative assessment of ERC

The term local excision includes several surgical and endoscopic 
procedures, ranging from mucosectomy to full-thickness local 
excision with partial resection of mesorectal fat (9).

The role of local excision in the treatment of ERC is still 
controversial, mainly because of the absence of adequate 
lymphadenectomy (10).

Kikuchi classification 

The role of Kikuchi Classification for depth of invasion is 

crucial, consisting of the division of the submucosal layer in 
three parts: sm1, sm2 and sm3, initially denoting the upper, 
middle and lower thirds of the submucosa respectively (11), 
then restricting sm1 to those lesions deepening <1 mm 
into the submucosal layer. Reported risks of lymph-node 
metastases are 0–3% for sm1 invasion, 8–10% for sm2, and 
23–25% for sm3 (9,12-25) (Figure 1).

Therefore, appropriate patient and tumor selection 
remain a major obstacle to these treatments for rectal 
cancer but morphological and histopathologic features can 
guide the selection of patients with ERC amenable of local 
excision.

Kudo classification

The Kudo classification is a morphological classification 
based on pit pattern, the appearance of the glandular orifices 
and the surface structures, combined with the visualization 
of capillary design, which reflects the structural atypia and 
represents a histological prediction index. Kudo et al. (26) 
have proposed a description in 5 different classes, to which 
Fujii et al. (27) gave a clinical value, now widely accepted. 
Type I, with small and round pit, is suggestive of normal 
mucosa; Type II, with asteroid pit, for non-neoplastic 
lesions, i.e., hyperplastic. The Type III, distinguished in  
a -L form, with tubular or round pit larger than the normal 
pit (type 1), and a -S form, characterized by tubular or 
round pit smaller than the normal pit, it is suggestive of 
non-invasive neoplastic lesions. Type IV, with dendritic or 
gyrus-like pit, and Type V, with irregular pit, completely 
unstructured, in turn divided in a form Vi and a Vn, they 
suggest neoplastic lesions, up to an invasive malignant 
evolution (Vi and Vn).

Submucosa

Sm1 Sm2 Sm3

Figure 1 Kikuchi classification (taken with permission from Nivatvongs S. Surgical management of malignant colorectal polyps. Surg Clin North 
Am 2002).
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Paris classification

The Paris Classification of superficial neoplastic lesions 
is another useful morphological instrument, and allows a 
stratification the risk of submucosal invasion and lymph-
node metastasis (28-30) (Table 1). A polypoid lesion may be 
pedunculated (0-Ip), sessile (0-Is) or with a mixed pattern 
(0-Isp). Non-polypoid lesions are either slightly elevated 
(0-IIa, with elevation of <2.5 mm above the level of the 
mucosa), completely flat (0-IIb) or slightly depressed  
(0-IIc). The mixed types include elevated and depressed 
lesions (0-IIa + IIc), depressed and elevated (0-IIc + IIa) 
and sessile and depressed (0-Is + IIc) (31-34). The non-
depressed types (i.e., 0-IIa, 0-IIb) might progress to 
polypoid or laterally spreading tumors (LST). LSTs are 
at least 10 mm in diameter lesions that typically extend 
laterally and circumferentially rather than vertically along 
the colonic wall (11,30). They are further classified based 
on their granular (G) or non-granular (NG) appearance (33).  
Type 0-IIc has a greater risk of submucosal infiltration 
and lymph-node metastasis than 0-IIa, 0-IIb and polypoid 
lesions. The risk is also higher in the non-granular LST 
compared to the granular surface LST. A greater risk of 
submucosal infiltration and lymph-node metastasis also 
correlates with the presence of large nodules in granular 
LST and depression in non-granular LST (35). 

Regarding histopathological features, four items should be 
assessed to determine the risk of nodes metastases, and to define 
a curative or non-curative local excision: grade of differentiation 
of the cancer, lymphatic invasion, venous invasion and tumor 
budding (9,14,15,20-22,36-52). If these histological finding are 
present the local resection should be considered non-curative 
and will be necessary surgical radicalization (9).

Staging

In order to select which lesion is amenable for local excision 

it is important to select diagnostic tools that define a 
tumor staging with acceptable sensitivity and specificity. 
Rectal cancer staging influences more than for colon 
cancer subsequent management because many tools can be 
associated to surgical resection depending on stage, ranging 
from local excision to neoadjuvant radio and chemotherapy. 

Primary tumor

The first tool in order to define the depth of invasion 
of rectal wall is clinical examination and digital rectal 
exploration. During digital examination, consistence and 
motility of the tumor on the deeper floors have to be 
evaluated. Accuracy of digital exploration, when performed 
by colorectal surgeons, ranges from 58% to 88% but 
literature shows a high inter-observer variability, results are 
highly influenced by surgeon experience (53).

Magnetic resonance offers an accurate imaging of 
extraperitoneal space, and it allows a complete exploration 
of mesorectum, but its major drawback is the tendency to 
overestimate T1 and T2 tumors interpreting irregularity of 
muscular layer and perirectal fat as cancer invasion (54).

Endorectal ultrasound allows direct visualization of the 
layers of the rectal wall. With respect to magnetic resonance 
endorectal ultrasound demonstrate a higher specificity 
in detecting muscolaris propria invasion (differentiating 
between T1 and T2) and a higher both sensitivity 
and specificity in distinguishing muscolaris mucosae  
invasion (54). About 20% of tumors EUS staged as T3 
were T2 tumors at pathologic assessment. Despite that, 
endorectal ultrasound is actually the most accurate staging 
system for ERC, where distinguishing the depth of invasion 
is essential to define subsequent surgical treatment. Major 
drawback of endorectal ultrasound are the difficulty to 
obtain adequate imaging when large occluding tumors 
have been found and to visualize the mesorectal space near 

Table 1 Paris classification of type 0 lesions

Endoscopic features Type Description

Polypoid lesions 0-Ip Pedunculated polyp

0-Is Sessile polyp

Non-polypoid lesions 0-IIa Superficial-elevated polyp

0-IIb Completely fat polyp

0-IIc Superficial-depressed lesion without ulceration

Non-polypoid depressed lesions 0-III Depressed and ulcerated lesion
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mesorectal fascia, particularly in the upper third of the 
rectum where mesorectal fat is wider (55,56). Consequently, 
endorectal ultrasound is less accurate in staging T category 
in advanced rectal tumors.

Supplementary information that can help in defining a 
probability of deep submucosal invasion is the analysis of pit 
pattern during magnified chromoendoscopy. Irregular and 
distorted pits suggest deep (>1,000 micron) invasion of the 
submucosal layer.

Lymph-node status

Radiologic assessment of lymph-node status employs 
endorectal ultrasound and magnetic resonance. The 
accuracy of both the techniques ranges from 60% to 80% 
with the mayor difference that magnetic resonance allows 
a more accurate visualization of mesorectal fascia (57,58). 
Criteria to define lymph-node involvement are a decreased 
echogenicity and a round rather than oval shape or a 
larger size and the presence of irregular contour. Magnetic 
resonance adds the possibility to analyze homogeneity of 
the signal with a sensitivity for lymph-nodes with a cutoff of 
3 mm 78%.

When an early cancer is suspected, the combination of 
diagnostic information (biopsy specimen, magnification 
chromoendoscopy) and staging systems (clinical evaluation 
and endorectal ultrasound) have to be employed to define 
lesions amenable of local excision rather than radical 
resection, but even if endorectal ultrasound is the most 
accurate staging option, it allows a relative low accuracy. 
A retrospective study that compared preoperative and 
postoperative staging of more than 7,000 patients on  
384 hospitals, demonstrated a correspondence rate of about 
64% (57). That is why it is important to obtain an en bloc 
resection of rectal lesion when a local excision is performed, 
in order to achieve a complete postoperative staging and 
select tumors that require subsequent radical surgery. If 
a rectal adenocarcinoma is resected piece meal, it is not 
possible to define correct staging and define if it is a lesion 
for which local excision is oncologically correct (Tis and T1 
up to sm1) and subsequent radical surgery is mandatory in 
any case. So the choice of the surgical technique for local 
excision has to guarantee the highest rate of en bloc resection.

Endoscopic and surgical treatment

Endoscopic resection techniques available for local excision 
for rectal tumors are endoscopic mucosal resection (EMR) 

and endoscopic submucosal dissection (ESD). About  
30 years ago a new transanal surgical resection technique, 
transanal endoscopic microsurgery (TEM), was introduced 
demonstrating a higher rate of en bloc resection rate with 
disease free margins when compared to standard transanal 
excision (58). It consisted in an operative resectoscope with 
magnified stereoscopic vision that allows dissection and 
suturing. 

EMR

EMR is an endoscopic technique that consists in the 
use of a snare advanced in the operative channel of the 
endoscope. The lesion is caught by the opened snare and 
cut below mucosal surface during snare closure. For non-
pedunculated lesions it is suggested to inject a solution into 
the submucosal space to separate a mucosal lesion from the 
underlying muscularis propria. The submucosal cushion 
theoretically reduces the risk of thermal or mechanical 
injury to the underlying muscularis propria. Normal saline 
can be used but is absorbed quickly. Hypertonic saline is 
available and a longer standing submucosal cushion has 
been reported. A small amount of adrenaline can be used to 
decrease the risk of bleeding. Snare cut can be done without 
electrocautery (cold snare mucosectomy), but it is suggested 
to use electrocautery for lesion greater than 10 mm (59-64). 
Major advantage of this technique is primarily its limited 
invasiveness; it does not require general anesthesia, allows 
lower postoperative morbidity (bleeding rate is reported to 
be about 5% for lesions greater than 20 mm) and a relatively 
low operative time (literature reports a mean operative time 
of about 15 minutes) (63). Mayor drawback is the low rate 
of en bloc resection if the lesion is greater in size. En bloc 
resection rate is about 84% for lesions <20 mm and 50% for 
lesions greater than 20 mm. Consequently this technique is 
contraindicated when rectal lesion is considered a high risk 
lesion (pit pattern >3 sec kudo, biopsy of adenocarcinoma, 
diameter greater than 20 mm) (65-68).

ESD

Endoscopic submucosa dissection employs a modified 
needle knife to dissect lesions through the submucosa. It 
raised about 15 years ago as an endoscopic technique to 
obtain en bloc resection of LST of the gastrointestinal tract. 
The technique consists in marking the margin of the lesion 
at about 5 mm with electrocautery. Submucosal injection is 
than performed. A circumferential incision is performed with 
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the ESD knife in order to create a flap that is gradually lifted 
dissecting the submucosal space. Different electrocautery 
setting are available and advancement of the endoscope 
under the flap can be easily performed if a transparent flap is 
attached on the tip of the endoscope (69-71).

With respect to other endoscopic techniques, ESD 
requires highest operative time (ranging from 70 to  
130 min) and sedation techniques. When lesions greater 
than 20 mm are treated morbidity rate is reported to be of 
about 10% (primarily bleeding and perforation). En bloc 
resection rates range from 86% to 90% and R0 resection 
rates range from 72% to 80% (60,72,73).

TEM

TEM is a transanal resection technique performed for the 
first time in 1986 by Buess. The original TEM proctoscope 
has a diameter of 40 mm, a length of either 12 or 20 cm, 
and an end that is either flat or beveled. The proctoscope 
is inserted through the anus using a blunt obturator. Once 
the obturator is removed, the proctoscope is sealed with 
a faceplate containing ports for insertion of an angled 
stereoscopic optics system and surgical instruments. An 
insufflation system then generates and maintains a constant 
pneumorectum, while a suction and irrigation system driven 
by a roller pump evacuates smoke from the operative field.

This platform allows triangulation of the instrument 
and has been assessed as a safe and effective technique to 
perform local excision. It allows excision of rectal tumors 
with a full thickness bowel of rectal wall. Triangulation of 
instruments allows an easier manipulation of tissue, the 
control of bleeding with electrocautery techniques and the 
possibility to suture tissues. Patient positioning is of critical 
importance in TEM. Patients are placed in an appropriate 
position according to the orientation of the lesion. A better 
visualization and manipulation of the lesion can be obtained 
if it is placed at the bottom of the visual field (at 6 o’clock). 
Therefore patient will be placed prone for lesions of the 
anterior rectal wall and supine for lesion of the lateral or 
posterior rectal wall. The tissue surrounding the lesion 
is marked with electrocautery at 1 cm of distance, than 
incision is performed and a full thickness excision of the 
tumor down to the mesorectum is performed. The defect 
can be closed with absorbable sutures. TEM is performed 
for lesion situated below peritoneal reflection but in case of 
peritoneal perforation during dissection, the defect can be 
closed during the same procedure, using the TEM platform, 
with an absorbable suture.

The procedure is performed under general or spinal 
anesthesia. Literature shows an en bloc resection rate ranging 
from 96% to 100% and an R0 resection rate of about 
90% for lesion greater than 20 mm. Morbidity rate ranges 
from 6% to 12% (bleeding, fistulas, suture leaks being the 
more frequent). Local recurrence after TEM is reported 
to be about 5% when large (>2 cm) non-pedunculated 
lesions preoperatively assessed as non-invasive by digital 
examination or confined to the mucosal layer by endoscopic 
ultrasound were considered. Operative time is reported to 
range from 30 to 110 minutes (74-77).

Comparative studies in literature

A review of the literature has been taken including 
comparative studies. A recent review compares EMR 
and ESD in the treatment of large colorectal lesions. 
ESD demonstrated a higher en bloc resection rate of 
83% if compared to EMR (48% of en bloc resection 
rate) .  ESD was associated with a  greater  r i sk  of 
perforation (5.9% vs. 0%) (68). These results were 
confirmed by an analysis of 17 case series in which the 
risk of perforation was 0.2% (78) while a large series 
of ESD reports a risk of perforation up to 18% (79).  
A recent systematic review comparing piece EMR and 
TEM for large colorectal lesions (>2 cm) concluded than, 
although recurrence rate after EMR was 11%, overall 
recurrence after repeated treatments was comparable with 
recurrence after TEM (80). However these result should 
be carefully analyzed because the two groups were not 
homogeneous; lesions treated with TEM were significantly 
greater in diameter, a significantly higher carcinoma rate 
was found in the TEM group and tumors treated with 
EMR were both colon and rectal lesions. Data from these 
comparisons suggest that EMR allows an acceptable  
en bloc resection rate for lesion <2 cm and, since piece meal 
and R1 resections are directly related to recurrence rate, 
this technique in the rectum where other techniques are 
available, can be indicated for lesions less than 20 mm in 
diameter and when clinical and endoscopic data are not 
suspected for submucosal invasion. 

As regard ESD and TEM two comparative retrospective 
studies are available. Both reports no difference in terms 
of R0 resection and recurrence rate but the number of 
patients included in the studies is limited (81,82). A wider 
population was included in a systematic review and meta-
analyses comparing ESD and TEM for the treatment of 
extraperitoneal lesion greater than 2 cm preoperatively 
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assessed as non-invasive (83). 2,077 patients were included. 
Operative time was significantly longer in the TEM group, 
but en bloc resection rate and R0 resections were significantly 
higher when patients were treated by TEM (99% vs. 88% 
and 89% vs. 74% respectively). Even if the difference 
between recurrences was not statistically different, the 
need of further surgery for oncological reasons was higher 
in the ESD group with a statistically significant difference  
(9% vs. 2%). 

Consequently in case of extraperitoneal rectal lesion 
supposed to be non-invasive TEM is the treatment of 
choice because of the limited need of further surgery 
for oncological reason as a consequence of higher R0 
resections.

New perspectives

Beside the need to increase the accuracy of preoperative 
staging, in order to better select the rate of ERC without 
lymph-node metastases amenable of local excision, many 
effort have been spent in define techniques to analyze 
mesorectal lymphatic pattern. 

Sentinel lymph node navigation surgery tried to evaluate 
the presence of a reproducible and sequential distribution 
of lymph node drainage in the mesorectum by excising 
the first enhancing lymph node after injection of a tracer, 
but further studies are needed to define the impact of this 
technique in the rectal pathology (84,85).

Endoscopic posterior mesorectal resection (EPMR) 
consists in excising the posterior aspect of the mesorectum 
through a precoccygeal access to the presacral space. Even 
if only preliminary data are available, this technique can 
be an option if combined to local excision to evaluate the 
presence of lymph-node metastases in the mesorectum 
(86,87) although more data and more information on the 
lymphatic drainage in the mesorectum are needed.

Another option can be the employment of neoadjuvant 
therapy for rectal tumors that exceed the standard indication 
for local resection (T1–T2 N0 rectal adenocarcinoma) 
followed by local excision by TEM. Literature shows 
conflicting results mainly due to high postoperative 
complication (88-90).

Conclusions

In conclusion, when a lesion of the rectum is found and 
at clinical examination appears to be an early rumor, 
diagnostic colonoscopy has to be performed, in order to 

exclude the presence of metachronous lesion and to assess 
characteristics of the tumor (extension, histological features 
from bioptic samples, pit pattern and Kudo classification).

If it is supposed to be non-invasive, local staging with 
echoendoscopy offers the highest accuracy and if non-
invasiveness is confirmed than local excision is indicated. 
Because of the relatively low correspondence between 
preoperative and postoperative stadiation, en bloc and R0 
excision is fundamental in order to reduce further surgery 
for oncological reason. If the lesion is inferior of 2 cm 
in diameter and does not have malignant features, en bloc 
mucosectomy can be performed. Otherwise TEM or ESD 
is indicate, literature demonstrate that TEM have higher 
en bloc and R0 resection rate and fewer necessity of further 
surgery for oncological reason, so it is indicated when 
available, ESD can be a valid alternative in specialized 
centers with high endoscopic experience.

Definitive histologic assessment will allow to select which 
tumor need further surgery on the base of local stadiation 
and tumor characteristics. Local excision may be considered 
oncologically adequate for ERC invading up to 1 mm of 
the submucosal layer (up to T1sm1). Other risk factors for 
lymph node metastases such as tumor differentiation, tumor 
budding and lymphovascular invasion have to be taken into 
account in order to select patients that need radical surgery.

We hope that with technological improvement new 
techniques may rise, in order to better select among early 
rectal lesions the ones with lowest probability of lymph 
node metastases, and extend indication of local excision.
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