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Background: To investigate the available data on the treatment of early colorectal cancer (CRC), either
endoscopically or surgically.

Methods: Two independent reviewers searched MEDLINE, EMBASE, CENTRAL COCHRANE,
LILACS and EBSCO for articles published up to August 2015. No language or dates filters were applied.
Inclusion criteria were studies with published data about patients with early colonic or rectal cancer undergoing
either endoscopic resection (i.e., mucosectomy or submucosal dissection) or surgical resection (i.e., open or
laparoscopic). Extracted data items undergoing meta-analysis were en bloc resection rate, curative resection
rate, and complications. A complementary analysis was performed on procedure time. The risk of bias among
studies was evaluated with funnel-plot expressions, and sensitivity analyses were carried out whenever a high
heterogeneity was found. The risk of bias within studies was assessed with the Newcastle score.

Results: A total of 12,819 articles were identified in the preliminary search. After applying inclusion and
exclusion criteria, three cohort studies with a total of 768 patients undergoing endoscopic resection and 552
patients undergoing surgical resection were included. The en bloc resection rate risk difference was -11%
[-13%, -8% confidence interval (CI)], demonstrating worse outcome results for the endoscopic resection group
as compared to the surgical resection group [number need to harm (NNH) =10]. The curative resection rate
risk difference was -9% [(-12%, 6% CI)] after a sensitivity analysis was performed, which also demonstrated
worse outcomes in the intervention group (NNH =12). The complications rate exhibited a -7% risk difference
[(-11%, -4% CI)], denoting a lesser number of complications in the endoscopic group [Number Need to Treat
(NNT =15). A complementary analysis of procedure time with two of the selected studies demonstrated a mean
difference of -118.32 min [(-127.77, -108.87 CI)], in favor of endoscopic resection, even though such data lacks
homogeneity across studies, and could be heavily influenced by local expertise. Long-term results were found in
only one study and therefore were not included in the final analysis.

Conclusions: According to the current available data, the treatment of early CRC by surgical resection
is associated with higher curative resection rates and higher en bloc resection rates, despite of higher
complications rates, as compared to endoscopic resection. Shorter procedure times are associated with the

endoscopic methods of treatment, however high heterogeneity levels limit this conclusion.
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Introduction

Colorectal cancer (CRC) is the second most commonly
diagnosed cancer in females and the third in males. A total
of 1.2 million new cases and 608,700 deaths are estimated to
have occurred in 2008 alone (1). Higher mortality rates are
associated with more advanced disease progression (2). As
CRC screening continues to gain importance as a prevention
tool against advanced disease diagnosis, with direct impact on
mortality (3), early disease detection rates rise. Early CRC is
defined as invasive neoplasia that does not involve the colonic
wall beyond the mucosal and submucosal layers (4) [T, or T,
according to current American Joint Committee on Cancer
TNM classification (2)]. The risk of lymph node metastasis
is low following neoplastic invasion of the mucosa, lamina
propria, muscularis mucosa, and superficial submucosa of
the colorectum, due to the regional absence of a rich lymph
vascular network (2,4). Surgical resection has historically
been recognized as the gold-standard treatment (either open
or laparoscopic assisted), but less invasive techniques [i.e.,
trans anal endoscopic microsurgery (TEMS), endoscopic
mucosectomy resection (EMR), or endoscopic submucosal
dissection (ESD)] are emerging as important and safe
treatment options (5-7). Nonetheless, there is little data
available in the literature concerning the short and long-term
outcomes of these new, less invasive treatments, as compared
to traditional surgical outcomes. Local expertise of both
endoscopic and surgical teams is mainly what determines
treatment choice, and the results are often published in the
literature with no comparison between techniques (5-7).

The aim of the present study is to acquire and analyze
the available data regarding the short- and long-term results
of EMR or ESD, when compared with the gold standard
surgical (open or laparoscopic) treatment, for the treatment
of patients diagnosed with early CRC.

Methods
Registration

This review is registered on PROSPERO international
database (from University of York Centre for Reviews
and dissemination—www.crd.york.ac.uk/prospero/) under

number CRD42014015630.
Eligibility criteria and PICO (Patients, Intervention,

Control, and Outcomes)

The search was directed towards comparative studies.
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No language or publication date filters were applied. The
inclusion criteria were:

o Studies including patients with early CRC, defined via
post-procedure pathological assessment as malignant
adenocarcinoma invading up to the submucosa;

e Studies with the experimental intervention defined
as purely endoscopic resections, either EMR or ESD
(studies regarding TEMS procedures were not included);

o Studies with the control intervention being surgical
treatment, either open or laparoscopic assisted;

e Studies with short and/or long-term results (curative
resection rates, en bloc resection rates, procedure
times, complications, long-term survival rates).

Abstracts or full texts with data that could not be

retrieved were excluded, as well as those with available data
that did not discriminate between patients with early or
advanced CRC or between those in the control intervention
group undergoing colorectal surgery or TEMS.

Data search

Two independent authors performed a systematic review
of articles published up to August 2015 in any language, in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (8). The
searched databases were MEDLINE, EMBASE, LILACS,
CENTRAL COCHRANE, and EBSCO. Additional searches
were performed on selected studies references, and used the
MESH terms reported in the selected studies.

* The MEDLINE search strategy was {(colorectal
neoplasms or sigmoid neoplasms or colonic neoplasms)
and [(colectomy or colonic surgery or hemicolectomy
or sigmoidectomy or rectosigmoidectomy) and
(endoscopic resection or endoscopic treatment or ESD
or endoscopy or endoscopic submucosal resection)]};

¢ EMBASE and other databases were searched using the
terms ‘Colon cancer’ and ‘surgery’ and ‘endoscopy’.

Study selection

The two reviewers independently assessed eligibility of all
screened abstracts according to the inclusion and exclusion
criteria discriminated above. Disagreements between the
reviewers were resolved by consensus.

Data collection process and outcomes

Only published, available, and comparable data regarding
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the stated outcomes (i.e., short and long-term results of
early CRC treatments) was extracted. The two reviewers
independently extracted data directly from the results of
each article. The following outcomes were included for data
extraction:

e Primary outcomes:

- En bloc resection: specimen resection and retrieval
as a single fragment;

- Curative (R0) resection: when resection margins
were assessed as disease-free on pathological
analysis of the surgical specimen, an RO resection
was achieved.

e Secondary outcomes:

- Complications: all the included studies compared
the frequency of complications in absolute numbers
for each intervention group. The nature of these
complications naturally differed between the
two groups: endoscopic complications reported
were perforation and post-esd bleeding; surgical
complications reported were: wound infection,
pelvic abscess, anastomosis leakage, anastomosis
bleeding, ileus, peritonitis, diverting stoma,
surgical wound dehiscence, surgical wound
infection, subcutaneous hematoma, pneumonitis,
cholecystitis, abdominal incisional hernia, hives,
paroxysmal atrial fibrillation, and delirium;

- Procedure time: mean duration of the procedures,
expressed as means and standard deviations.

Risk of bias in individual studies

The risk of bias in individual studies was assessed using
the Newcastle—Ottawa Quality Assessment Scale for
Cohort Studies (9). The methods of individual studies were
analyzed to search for other possible bias sources.

Summary measures

Individual patient data (expressed as absolute values) were
collected for each outcome on each group (endoscopic
or surgical treatment) so that the risk difference of that
particular outcome between the two groups could be
calculated for comparison. 95% confidence intervals (95%
Cls) for statistical significance were expressed. NN'T and
number need to harm (NNH) values were also expressed,
whenever statistically significant. Continuous variables
had to be stated as means and standard deviations in order
to be included in the final analysis. Forest plot graphical

© Journal of Gastrointestinal Oncology. All rights reserved.

expressions were used to demonstrate the relation between
sample size and effect size.

Planned methods of analysis

The analysis was performed using the software Review
Manager (RevMan) 5.3. (10), obtained from the website
Cochrane Informatics & Knowledge Management
Department. Risk differences of dichotomous variables were
calculated using a fixed effects model, resulting in forest
and funnel plots. Mantel-Haenszel tests were employed
to calculate a 95% CI for each outcome risk difference; a
value of p below 0.05 (95% CI) was considered statistically
significant. Consistency levels across studies were obtained
and reported in chi-squared (Chi’) and in I’. Based on
the Higgins concept (11), a value of I’ above 50% was
considered excessively non-homogeneous.

Risk of bias across studies

Funnel plot graphical expressions were chosen to search and
identify publication bias.

Additional analyses

As stated by Higgins, categorization of values for I’ as low
(i.e., 25%), moderate (i.e., 50%) or high (i.e., 75%) is not
appropriate for all circumstances (11); however, homogeneity
strengthens the results obtained in any meta-analysis,
therefore a cut-off value of 50% was determined suitable in
our analysis. A sensitivity analysis and subsequent assay was
performed over every outcome analysis considered of high
heterogeneity (I’>50%), after exclusions of outliers detected
on funnel plot expressions; that assay generated new forest
and funnel plots. When no outliers could be found, the
hypothesis was that true heterogeneity had occurred.

Results
Study selection

A total of 11,637 records were identified through the
MEDLINE search and 12,819 records were identified
through EMBASE and other databases searching. After
applying inclusion criteria and removing duplicates, nine
records were found. Four (12-15) were excluded since they
were abstract-only records and had no extractable data. Of
the five full-text articles assessed for eligibility, two were
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Included
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11,637 records identified through
PUBMED searching

12,819 records identified through
EMBASE and other database searching

/ A

11,637 records after duplicates
removed

v

11,637 records screened

v

5 full-text articles assessed for
eligibility

Y

Excluded:
- 11,628 non-relevant (not related to PICO)
- 4 abstractst

v

3 studies included in qualitative
synthesis

v

3 studies included in qualitative
synthesis (meta-analysis)

2 full-text articles excluded¥

Figure 1 Studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage. 1, references (12-15);

¥, reference (16)—compares ESD and TEMS, not surgical resection, reference (17)—impossible to perform separate analysis on early colorectal

cancer alone. PICO, Patients, Intervention, Control, and Outcomes; ESD, endoscopic submucosal dissection; TEMS, trans anal endoscopic

microsurgery.

excluded. One compared ESD and TEMS and not surgical
resection (16), and one did not allow for separate analysis
on patients with early-only CRC (17). Three studies were
included in the final qualitative analysis and meta-analysis
(Figure 1).

Study characteristics

No randomized studies were found within the screened
records. All three studies were either prospective or
retrospective cohorts, and all three were published in
English. Across all three studies, 768 subjects in the
experimental intervention (i.e., endoscopic resection) and 552
on the control or comparison group (i.e., surgical resection)
were included. Patients with early-only colorectal neoplasia
were included in each group. Experimental intervention was
either ESD and EMR, or ESD alone. Control intervention
was either laparoscopic and open surgery, or laparoscopic
surgery alone. The primary outcomes assessed were en bloc
resection and curative resection. The Kiriyama study also
published 3-year survival data, and was the only one to
publish long term follow-up data. The secondary outcomes
were procedure duration, hospitalization duration, and
complications. Two of the studies also recorded the
time needed before dietary intake was restored. Studies
characteristics are summarized (see Tible 1).

© Journal of Gastrointestinal Oncology. All rights reserved.

Risk of bias within studies

Using the inclusion criteria mentioned above, all three
studies scored at least a six on the Newcastle-Ottawa Quality
Assessment Scale for Cohort Studies (8). However, when the
methods of each study were analyzed, other possible sources of
bias were identified, regarding the comparability between the
interventional and control groups. In the Kiriyama (18) study
and the Nakamura (20) study, whenever deeper, submucosal
invasion was suspected on magnified narrow band imaging
(NBI) examination, the patient was referred to surgical
intervention; when deeper invasion signs were not found, the
patient underwent endoscopic resection. Additionally, lesion
location and median size in the experimental and control
groups varied across studies (Tables 2,3).

Results of individual studies

Below we list the characteristics and the available data
of the included studies. The number of patients on each
group, the age of the patients, the location of the neoplasia
(i.e., colonic or rectal), and lesion size were the data
available concerning the characteristics of the populations.
En bloc resection, curative resection, procedure time,
resection time, fasting time, and complications were
the outcomes reported on all studies; however, the only
comparable outcomes throughout all three studies were
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Table 1 Characteristics of studies included in meta-analysis

Studies

Patients Experimental Control

Outcomes

Kyriyama et al. 2012 (18)
(Cohort, retrospective)

Heo et al. 2014 (19)
(Cohort, retrospective)

Nakamura et al. 2014 (20)
(Cohort, prospective)

297 patients with colorectal intramucosal ESD Lap
or slightly submucosal invasive cancers,
undergoing ESD

292 patients with T1 colorectal cancers
undergoing LAP

168 lesions with mucosal/superficial ESD or EMR  Open surgery
submucosal invasion were treated by
endoscopic resection

70 lesions with mucosal/superficial
submucosal invasion were treated by
colorectal surgery

300 patients with colorectal intramucosal ESD Lap
or slightly submucosal invasive cancers,

undergoing ESD

190 patients with T1 colorectal cancers

undergoing LAP

Curative resection, en bloc
resection, survival, procedure
time, hospitalization time,
fasting time, complications

Curative resection, en bloc
resection, procedure

time, hospitalization time,
complications

Curative resection, en bloc
resection, procedure time,
hospitalization time, fasting

time, complications

ESD, endoscopic submucosal resection; EMR, endoscopic mucosectomy; Lap, laparoscopic assisted colectomy.

Table 2 Available data

Studies

Bias within studies

Newcastle score

Kiriyama et al. 2012 (18)
Heo et al. 2014 (19)
Nakamura et al. 2014 (20)

Retrospective, possible differences in patient selection for each group 6
Retrospective 7
Non-randomized prospective cohort; possible differences in patient selection for each group 6

Individual Newcastle scale scores and indicators of bias within studies; a Newcastle score equal or above 6 is considered adequate for

cohort studies.

en bloc resection, curative resection, and complications.
Procedure time was the only continuous outcome variable
expressed in mean and standard deviation in two of the
selected studies [Kiriyama et a/. (18) and Heo ez al. (19)].
Survival and follow-up data were only published in one
article, Kiriyama ez al. (18) (lables 3,4).

Note about survival rate: no mortality data was available
for comparison across studies (only the Kiriyama study
reported 3-year mortality rate); therefore, long-term results
assessment was not possible.

Synthesis of results

The following figures represent the estimates for risk

difference, based on calculated ClIs, for each outcome. Risk of

bias across studies and additional analysis are also reported.
(I) En bloc resection rate: a risk difference of -0.11 (-0.13,

© Journal of Gastrointestinal Oncology. All rights reserved.

-0.08 95% CI, P<0.00001) was observed, favoring
the surgical group, with an acceptable heterogeneity
of 44% expressed by the I (Figures 2,3);

(IT) Curative resection rate: a risk difference of -0.14
(-0.17, -0.11 95% CI, P<0.0001) was observed,
favoring the surgical group, with a high heterogeneity
level of 89% expressed by the I (Figure 4).

An additional sensitivity analysis was performed after
identification and exclusion of one outlier (Figure 5—
Kiryiama et al.); a more homogeneous result was then
obtained. The adjusted risk difference for curative resection
was =0.09 (<0.12, =0.06 95% CI, P<0.00001), with an I’= 0%,
favoring the surgical group (Figures 6,7).

(I) Complications: a risk difference of -0.07 (-0.11,

-0.04 95% CI, P<0.0001) favoring the endoscopic
group was observed, with an heterogeneity of 0%
expressed by the I’ (Figures 8,9);
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En bloc Curative 3-year Procedure Hospital stay Fasting Complications
Studies resection (%) resection (%) survival (%) time [min] time [days] time [days] (%)
E C E C E C E C E C E C E C
Kiriyamaetal. 87.2 100 80.4 100 99.2 99.5 106+77 206 +62 4[1-13] 13[7-30] 2[0-9] 5[2-8] 6.39 13.69
2012 (18)
Heo et al. 91.1 100 91.1 100 - - 34.7+16.1  196.1x73.1  2[2-29] 10([7-37] - - 5.4 5.7
2014 (19)
Nakamura 91.7 100 91.0 100 - - 90 [15-540] 185[48-449] 5[4-17] 10[6-41] 2[1-16] 3[1-21] 7 14.7
etal. 2014 (20)
Extracted data. E, experimental (endoscopic resection); C, control (surgery).
Table 4 Populations characteristics
Age Location Size, mm
Studies
E C E C E C
Kiriyama et al. 2012 (18) 65+10 62+10 Co 185 243 37+19 20+12
Re 112 49
Heo et al. 2014 (19) 62+10 63+9.5 Co 125 42 19.8+121 26.1£13.4
Re 43 28
Nakamura et al. 2014 (20) 68 [36-98] 65 [20-86] Co 83 33 30 [8-110] 20 [8-150]
E, experimental group (endoscopic resection); C, control group (surgery); Co, colon; Re, rectum.
Risk Difference O ‘\\
M-H, Fixed, 95% CI N\
—— o\
— 0.02 o N
—-— °
< O 0.04
) c
02 01 01 02 L
Favours SURGICAL Favours ENDOSCOPIC » 0.06
ENDOSCOPIC RESECTION  COLORECTAL SURGERY Risk Difference
Study or Subgroup Events Total Events Total Weight M-H,Fixed,95% Cl Year 0.08
KIRYIAMA 2012 259 297 292 292 47.0% -0.13[0.17,-0.09] 2012
HEO 2014 153 168 70 70 158% -0.09[-0.14,-0.04] 2014 /
NAKAMURA 2014 275 300 190 190 37.2% -0.08[-0.12,-0.05] 2014 0.1 / N A 4 Ny '
Total (95% C1) 765 552 100.0% -0.11[-0.13,-0.08] -0.2 -0.1 0 0.1 0.2
Total events 687 552

Heterogeneity: Chi*= 3.55, df=2 (P=0.17), F= 44%
Test for overall effect: Z= 8.95 (P < 0.00001)

Figure 2 En bloc resection rate—sample size and weight.

(I

reported comparable information on procedure time (i.e.,

Procedure time: an analysis of the two studies that

measured in minutes) was performed. A mean difference
of -118.32 min (-127.77, -108.87 95% CI) was observed
(Figure 10), the longer mean procedure time being found in
the surgical group. However, that result was accompanied
by true high heterogeneity (I’=97%) across the two studies
(Figure 11).

© Journal of Gastrointestinal Oncology. All rights reserved.

RD
Figure 3 En bloc resection rate—distribution of studies. SE,

standard error; RD, risk difference.

Discussion
Summary of evidence

Interpretations of the above findings are listed below.

() En bloc resection: a statistically significant difference
was observed in the analysis [risk difference of
~0.11 (=0.13, -0.08 CI), P<0.00001], favoring
the surgical group, with an acceptable level of
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Risk Difference
M-H, Fixed, 95% CI [oF3
p——
-
.
0.02t
<
02 -04 01 02 o 0.041
Favours [SURGICAL] Favours [ENDOSCOPIC] o
ENDOSCOPIC RESECTION  COLORECTAL SURGERY Risk Difference %
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year 0.06T1
KIRYIAMA 2012 239 297 292 292 47.0% -0.20(0.24,-0.15] 2012
NAKAMURA 2014 73 300 190 180 37.2% -0.09[0.12,-0.08] 2014
HEO 2014 153 168 70 70 158% -0.09[-0.14,-0.04] 2014
Total (95% C1) 765 552 100.0% -0.14[0.17,-0.11] 0.087
Total events 665 552
Heterogeneity: Chi*= 18.52, df= 2 (P < 0.0001); = 89%
Test for overall effect Z=10.55 (P < 0.00001) 0.1 ,
0.2
Figure 4 Curative resection rate—sample size and weight.
Figure 7 Curative resection rate—distribution after removal of
outlier. SE, standard error; RD, risk difference.
Ot M
AN Kiriyama et al.
/
0.02} o
! Q\ Risk Difference
M-H, Fixed, 95% CI
/ \ ]
5 0.041 -
o -
Y
9 0.061 ¢
/ \
J \ i + + i
a 0. 0 05 1
0.08+ / | Favours [ENDOSCOPIC] Favours [SURGERY]
ENDOSCOPIC RESECTION  COLORECTAL SURGERY Risk Difference
I/ \\ Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI
01 / ) ) N ) HEO 2014 12 168 10 70 158% -0.07 [0.16,0.02]
. _0'2 _0' 1 0 0'1 0 '2 KIRYIAMA 2012 18 297 40 292 47.0% -0.08[-0.12,-0.03]
: - : : NAKAMURA 2014 2 300 27 190 37.2% -0.07 }0.13,-0.01]
RD Total (95% CI) 765 552 100.0% -0.07[-0.11,-0.04]
) ) o ) Total events 51 7
Figure 5 Identification of an outlier in the funnel-plot graphic. Heterogeneily: Chi*= 0.02, df= 2 (P = 0.89), = 0%
Testfor overall eflect: Z= 4.24 (P < 0.0001)
SE, standard error; RD, risk difference.
Figure 8 Complications—sample size and weight.
Risk Difference
MH, Fixed, 95% CI
- 0T
il
<
0.02+
02 -01 01 02
Favours [SURGICAL] Favours [ENDOSCOPIC]
ENDOSCOPIC RESECTION ~ COLORECTAL SURGERY Risk Difference g 0041
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year g
KIRYIAMA 2012 239 297 292 292 0.0% L
NAKAMURA 2014 273 300 180 190 702% D 0.06+
HEO 2014 153 188 70 70 298% -008[0.14,-0.04] 2014 :
Total (95% C1) 468 260 100.0% -0.09[.0.12,-0.06]
Total events 426 260 0.08L
Heterogeneity: Chi*= 0,00, df= 1 (P = 0.98); F= 0% .
Test for overall effect: Z= 6.39 (P < 0.00001)
Figure 6 Curative resection rate—sample size and weight after 0.11— ¢ =
} -05 0.25 0.5
removal of outlier.

Figure 9 Complications—distribution of studies. SE, standard
error; RD, risk difference.
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Mean Difference
1V, Fixed, 95% CI

-500  -250 0 250 500
Favours [ENDOSCOPIC] Favours [SURGERY]

ENDOSCOPIC SURGERY Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year
KIRYIAMA 2012 106 77 297 206 62 202 702% -100.00[-111.28,-88.72] 2012
HEO 2014 347 161 168 1961 731 70 29.8% -161.40[178.70,-144.10] 2014
Total (95% CI) 465 362 100.0% -118.32[-127.77,-108.87]

Heterogeneity: Chi*= 33.96, df= 1 (P < 0.00001); "= 87%
Test for overall effect: Z= 24.54 (P < 0.00001)

Figure 10 Procedure time—sample size and weight.

)
i

SE (MD

MD

10
MD
Figure 11 Procedure time—distribution of studies. SE, standard

error; MD, mean difference.

heterogeneity across studies. The NNH calculated
is 10 (interpretation: after every 10 endoscopic
resections of early CRC, one piece-meal resection
is performed, when compared with surgical
resection).

(II) Curative (RO) resection: after a sensitivity analysis
was performed due to high heterogeneity, a
statistically significant difference favoring the
surgical group was observed [risk difference of
-0.09 (-0.12, -0.06 CI), P<0.00001], with a level
of heterogeneity across studies equal to 0%.
The NNH calculated is 12 (interpretation: after
every 12 endoscopic resections of early CRC, one
incomplete resection (e.g., R1) is performed, when
compared with surgical resection).

(ITT) Complications: a statistically significant difference,
favoring the endoscopic group, was observed in the

© Journal of Gastrointestinal Oncology. All rights reserved.
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analysis [risk difference of -0.07 (-0.11, -0.04 CI)],
with a level of heterogeneity across studies equal or
below 0%. The NNT calculated is 15 (interpretation:
after every 15 endoscopic resections of early CRC,
one complication is avoided, when compared with
surgical resection).

(IV) Procedure time: a statistically significant difference
was observed in the complementary analysis for
procedure time (mean difference of -118.32 minutes
(-127.77, -108.87 95% CI, P<0.00001). However,
this information should be carefully analyzed,
since the heterogeneity across the two studies
included is very high (I’=97%). Using a cut-off
target value of 60 minutes, the interpretation of
the NNT associated with this mean difference is
that for every two endoscopically treated patients,
60 minutes can be spared, as compared with the
surgical treatment.

This is the first meta-analysis that summarizes all the data
available to compare endoscopic and surgical treatment of
early CRC. Although only three studies met our inclusion
criteria, the pooled number of patients (768 patients
undergoing endoscopic resection and 552 patients undergoing
surgical resection) is significant. Considering individual study
results, all three studies obtained similar, statistically significant
data results concerning en bloc resection, curative resection,
and complications, as observed after a careful systematic
review. The meta-analysis depicted in this study reinforces
some of these findings, and provides solid ground for future
developments of larger scale, better designed studies, such as
multicenter randomized controlled trials.

Limitations

Our review included three non randomized studies; which
could further impair the quality of the data reported. The
endoscopic techniques employed for treatment of early CRC
are extremely advanced and operator-dependent; and the
three studies are from two Asian centers whose good results
and great expertise may influence the procedure time results.
Differences in the intervention and control populations
present as a possible confounding source in all three included
studies: lesion location and size differ among the intervention
and control groups, and in two of them (Nakamura ez 4/. and
Kiriyama et al.), preoperative invasion depth dictated the
choice between surgical or endoscopic approaches.
Long-term results are available in one study, thus neither
individual analysis nor analytical comparisons are feasible.
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As explained previously, the choice of treatment in two of
the studies (Kiriyama et #/. and Nakamura ez 4/.) depended
on whether or not more advanced disease was suspected;
therefore, long-term results between the intervention and
control groups might suffer from this bias of allocation,
as more advanced disease results in higher probability of
neoplastic dissemination (2,3).

The analysis performed on complications is a difficult
one, considering the different morbidity of surgical
and endoscopic complications. Nonetheless, endoscopy
displayed a lower frequency of complications, which should
be understood as an underestimated result—perhaps an
analysis of the hospitalization time would be of more use, if
there was available data for comparison.

Conclusions

According to the current available data, the treatment of early
CRC by surgical resection is associated with higher curative
resection rates, higher ez bloc resection rates, despite of higher
complications rates, as compared to endoscopic resection.
Shorter procedure times are associated with the endoscopic
methods of treatment, however high heterogeneity levels
limit this conclusion.
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