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The risks of local recurrence and treatment-related morbidity need to be balanced after

local excision of early rectal cancer. The aim of this meta-analysis was to determine oncological outcomes
after local excision of pT'1-2 rectal cancer followed by no additional treatment (NAT), completion total
mesorectal excision (CT'ME) or adjuvant (chemo)radiotherapy (aCRT).

A systematic search was conducted in PubMed, Embase and the Cochrane Library. The
primary outcome was local recurrence. Statistical analysis included calculation of the weighted average
of proportions.

Some 73 studies comprising 4674 patients were included in the analysis. Sixty-two evaluated

NAT, 13 ¢cTME and 28 aCRT. The local recurrence rate for NAT among low-risk pT1 tumours was 6-7

(95 per cent c.i. 4-8 to 9-3) per cent. There were no local recurrences of low-risk pT1 tumours after

¢TME or aCRT. The local recurrence rate for high-risk pT1 tumours was 13-6 (8-0 to 22-0) per cent

for local excision only, 4-1 (1-7 to 9-4) per cent for cTTME and 3-9 (2-0 to 7-5) per cent for aCRT. Local

recurrence rates for pT2 tumours were 28-9 (22-3 to 36-4) per cent with NAT, 4 (1 to 13) per cent after
¢TME and 14-7 (11-2 to 19-0) per cent after aCRT.

There is a substantial risk of local recurrence in patients who receive no additional treatment

after local excision, especially those with high-risk pT'1 and pT2 rectal cancer. The lowest recurrence risk

is provided by cTME; aCRT has outcomes comparable to those of cTME for high-risk pT1 tumours, but

shows a higher risk for pT2 tumours.
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Screening programmes for bowel cancer have resulted
in a substantial shift towards earlier stages of colorec-

tal cancer!?

. Apart from low-risk pT1 tumours, the
current standard treatment for rectal cancer is total
mesorectal excision (TME) with or without neoadjuvant
(chemo)radiotherapy depending on tumour stage®. This
radical approach is associated with morbidity, long-term
functional impairment and consequently a decrease in

quality of life*. The increased incidence of early lesions,
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treatment-related morbidity and the impact of treatment
on quality of life create a clinical need for organ preserva-
tion, especially in patients with early rectal cancer®®.
Clinical staging by endoscopy, MRI and endoscopic
ultrasonography (EUS) has low accuracy in distinguish-
ing low-risk T1 from high-risk T1 or early T2 rectal
cancers’®. Therefore, local excision as an initial diagnostic
procedure is an attractive approach in early rectal cancer.
This might turn out to be therapeutic in selected patients
based on the histopathological results, and is associated
with low morbidity and good functional outcomes’. Local
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excision is not considered oncologically safe for high-risk
pT1 tumours because of a higher risk of recurrence®!%11.
Despite the recommendations of guidelines, patients and
physicians often refrain from completion TME (cTME)
for high-risk tumours!2. Clinical data supporting this strat-
egy are scarce and relatively high recurrence rates have
been reported!:13-16,

A promising organ-sparing alternative after local exci-
sion is adjuvant (chemo)radiotherapy (aCRT), which is
being evaluated in trials'”. Long-term outcome data for
all treatment options are essential in developing a valid
clinical decision-making algorithm for both patients and
physicians.

The aim of this meta-analysis was to provide an update
on a previous meta-analysis, and to evaluate the increasing
amount of data for the three treatment strategies after local
excision of pT1-2 rectal cancer: no additional treatment
(NAT), cTME and aCRT'8. Local recurrence rates, distant
recurrence rates and both disease-free (DFS) and overall
survival (OS) rates were evaluated for these treatment
strategies.

Search strategy

The study was performed according to the PRISMA
guidelines!”. Comprehensive searches regarding the
treatment options were performed in the bibliographic
databases of PubMed, Embase and the Cochrane Library
for NAT (Appendix S1, supporting information) and for
¢TME and aCRT (Appendix S2, supporting information).
In contrast to the previous meta-analysis'®, NAT was added
as a treatment option and an additional subgroup analysis
was performed for low- and high-risk pT'1 tumours. Lit-
erature searches were carried out on 26 August 2019 and
contained all available records to the date of the search.
Studies were reviewed for eligibility by two independent
researchers and a third in the event of discrepancies.
Studies were considered eligible if pT'1-2 rectal carci-
nomas were included, treated with local excision followed
by either NAT, cTME or aCRT, and met the following
inclusion criteria: local recurrence rates were reported,
a minimum of ten patients were included, articles were
published since 1990 in the English language, and median
length of follow-up was at least 36 months. Exclusion
criteria were neoadjuvant treatment, distant metastasis at
the dme of local excision and studies that included patients
with suspected nodal metastases on MRI. Studies that did
not describe pT category, treatment modality or the dis-
tinction between colonic or rectal cancer were considered
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ineligible. Animal studies, studies with overlapping data,
reviews and letters were excluded.

Quality assessment

To assess the quality of the included studies, the Method-
ological Index for Non-Randomized Studies (MINORS)
instrument was used?’. Each item was scored indepen-
dently by two authors from 0 to 2 points: 0, not reported;
1, reported inadequately; and 2, reported adequately. In
addition to the eight established elements, an item con-
sidering allocation bias was added to evaluate whether the
treatment was chosen according to a protocol or surgeon’s
preference, or whether the rationale was not described.

Outcome measures and statistical analysis

The primary outcome was local recurrence, defined as
endoluminal recurrence or nodal recurrence in the pelvis.
This included patients with isolated local recurrence as
well as those with distant metastases. Secondary out-
comes were distant metastasis, DFS and OS. Subgroup
analyses were performed to differentiate outcomes by
tumour category (pT1 versus pT2). A subgroup analysis
for low- and high-risk pT1 tumours was also included.
Low- and high-risk tumours were analysed separately
if the presence of risk factors was described. High-risk
tumours were defined as lesions with at least one of the
following histopathological risk factors: lymphovascular
invasion, poor differentiation, deep submucosal invasion
(sm3, Haggitt 4 or at least 1000 pm), tumour budding
or positive resection margins (margin less than 1 mm
or tumour in resection plane)’"??. These factors had
to be absent for tumours to be considered low risk. A
weighted average of proportions was calculated using the
generic inverse-variance method and a random-effects
model. After natural log transformation of the individual
proportions, the final results were back-transformed.

Heterogeneity was assessed by means of the I’ statis-
tic; an I? value of 75-100 per cent represented consider-
able heterogeneity, so 75 per cent was used as the cut-off
value?’. One pooled analysis of NAT in pT2 tumours
showed statistically significant heterogeneity (I*> = 55 per
cent, P<0-010) but was retained in the analyses. Owing
to heterogeneous and scarce reporting of OS and DFS,
no weighted averages were determined for these out-
comes, but the range is presented. Survival rates were
not incorporated if studies included patients with tumours
other than pT1-2 lesions, without specified survival rates.
DFS was defined as survival without local or distant
recurrence.
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Fig. 1 PRISMA flow chart showing selection of articles concerning local excision of early rectal cancer without additional treatment
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A total of 73 cohort studies were included in this
systematic review and meta-analysis, compared with
19 in the previous meta-analysis'® (Figs I and 2).
Sixty-two  publications!»13-1624-80 o Jocal excision
only were included, comprising 3050 patients with
pT1 and 545 with pT2 disease (Table S1, supporting
information). Thirteen studies!!»33:3%:4456,59-61,73,78,81-83
reported outcomes of local excision followed by ¢TME,
comprising 180 patients with pT1 and 70 with pT2
tumours (Zable S2, supporting information). Finally, 28
studies2®28:29,32,34,35,38,41,42,48,52,54,59,60,63,64,67,72,74,75,84-91 ¢
aCRT were included, and contained 385 patients with pT'1
and 444 with pT?2 lesions (Table S3, supporting informa-
tion). For the subgroup analysis of low-risk pT'1 tumours,
a total of 29 studies described no additional treatment,
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one ¢I'ME and one aCRT. Among studies of high-risk
pT1 tumours, NAT was administered in 19, ¢cTME in
seven and aCRT in 12. Twenty-nine of the 62 studies of
local excision alone reported active surveillance during
follow-up. For aCRT, 14 of the 28 studies reported close
follow-up schemes. Ten of the 73 included studies (14
per cent) were prospective cohort studies. Of these, eight
concerned NAT after local excision, one included patients
who underwent ¢ TME and three evaluated aCRT.
Different local excision techniques were used in the
included studies. In the NAT group, 52 of the 62 studies
evaluated surgical modalities of local excision, five inves-
tigated endoscopic local excisions, and five studied either
both or did not describe the local excision technique. For
¢TME, nine of 13 studies evaluated surgical local excision,
three investigated endoscopic local excision, and one
included both surgical and endoscopic techniques. Among
studies of aCRT, 24 of 28 evaluated surgical excision
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Fig. 2 PRISMA flow chart showing selection of articles concerni
excision after local excision of early rectal cancer
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techniques, whereas four investigated both surgical and
endoscopic techniques or did not describe the excision
method used (Tables S1-S3, supporting information).

Local recurrence

For patients with a pT'1 tumour, the weighted local recur-
rence rate was 8-1 (95 per cent c.i. 6-6 to 9-9) per cent with-
out additional treatment, 2-8 (1-2 to 6-5) for those who had
¢TME and 4-8 (2-3 to 9-8) among patients who received
aCRT (Table 1). For low-risk pT'1 tumours, NAT was asso-
ciated with a local recurrence rate of 6-7 (4-8 to 9-3) per
cent. No local recurrences were reported after cI'ME or
aCRT in patients with low-risk pT'1 lesions, based on one
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study for each treatment strategy. Weighted local recur-
rence rates for high-risk pT'1 tumours were 13-6 (8-0 to
22-0),4-1 (1-7 to0 9-4) and 3-9 (2-0 to 7-5) per cent for NAT,
¢TME and aCRT respectively.

In patients with a pT2 tumour, NAT was associated
with a local recurrence rate of 28-9 (22-3 to 36-4) per
cent. This analysis showed significant heterogeneity
(I> =55 per cent; P<0-010) (Fig. SI, supporting informa-
tion). For pT2 tumours, the local recurrence rate was 4
(1 to 13) per cent after cI'ME and 14-7 (11-2 to 19-0) per
cent following aCRT.

Patients with local recurrences were defined as patients
with either local recurrence only, or those with both local
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Table 1 Weighted average local recurrence rates
Local recurrence
NAT cTME aCRT
Proportion of Weighted Proportion Weighted Proportion Weighted
patients average (%) of patients average (%) of patients average (%)

pT1 268 of 3050 81 (66, 9-9) 5 of 180 2-8(1-2,6:5) 24 of 385 4.8 (2-3,9-8)

Low risk 75 of 1019 67 (4-8,9-3) 0 of 28* 0 0of 1* 0

High risk 44 of 282 13-6 (8:0, 22-0) 5 of 123 41 (1-7,9-4) 10 of 254 3.9 (2.0, 7:5)
pT2 136 of 545 28.9 (223, 36-4) 30f 70 4(1,13) 66 of 444 14.7 (11-2, 19-0)

Values in parentheses are 95 per cent confidence intervals. *Results from a single study. NAT, no additional treatment; cI'ME, completion total mesorectal

excision; aCRT, adjuvant (chemo)radiotherapy.

Table 2 Weighted average distant recurrence rates

Distant recurrence

NAT
Proportion Weighted
of patients average (%)
pT1 101 of 2658 3-4 (25, 4-6)
Low risk 25 of 783 32(22,47)
High risk 20 of 233 7-2(3-6,13-9)
pT2 28 of 398 6-2 (2-8, 13-0)

Proportion
of patients
8 of 165
1 of 28*
6 of 108
4 of 55

cTME aCRT
Weighted Proportion Weighted
average (%) of patients average (%)
4.9 (2-4,9:4) 14 of 280 5.0 (3-0, 8-3)
4 0of 1* 0
5.6 (2-5, 11-8) 8 of 208 3:9(1.9,7:5)
7(3,18) 17 of 254 5-8(2:7,11.9)

Values in parentheses are 95 per cent confidence intervals. *Results from a single study. NAT, no additional treatment; cTME, completion total mesorectal

excision; aCRT, adjuvant (chemo)radiotherapy.

and distant recurrence (Table S4, supporting information).
Study-specific local recurrence rates are reported in Tibles
S§5-S10 and Figs S1-S6 (supporting information).

Distant metastasis

The weighted distant metastasis rate in patients with pT'1
tumours was 3-4 (95 per cent c.i. 2-5 to 4-6) per cent in
those who had NAT;, 4-9 per cent (2-4 to 9-4) per cent after
¢TME and 5-0 (3-0 to 8-3) per cent after aCRT (Zable 2;
Tables S5—-S7 and Figs S7-S9, supporting information).

Weighted average distant metastasis rates for p12 tumours
were 6-2 (2-8 to 13-0) per cent for NAT, 7 (3 to 18) per cent
for cTME and 5-8 (2-7 to 11-9) per cent for aCRT.

Survival

Five-year DFS for local excision without additional treat-
ment of pT'1 tumours was reported in eight publications
(range 67—-97 per cent), with two of these studies reporting

a S-year DFS rate above 85 per cent (Table 3; Tables S5-S7,
supporting information). Only one study reported a 5-year

Table 3 Five-year overall and disease-free survival rates

NAT cTME aCRT
Survival Reported Survival Survival Reported
n rate (%) survival > 85% n rate (%) n rate (%) survival > 85%

pT1

Disease-free survival 8 67-97 20f8 1 81 6 59-100 50f6

Overall survival 15 65-100 50f15 1 92 6 63-98 30of6
pT2

Disease-free survival 8 65-93 10f3 1 100* 58-78 0of4

Overall survival 7 30-95 20f7 n.r. 5 58-93 20of5

*Three-year disease-free survival. NAT, no additional treatment; cTME, completion total mesorectal excision, aCRT, adjuvant (chemo)radiotherapy;

n, number of studies reporting this value; n.r., not reported.
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DEFS rate after cTME, which was 81 per cent. For aCRT
of pT1 tumours, the 5-year DFS rate was reported in six
studies (range 59-100 per cent), of which five reported
a rate of more than 85 per cent. For pT2 tumours, the
S5-year DFS with NAT was reported in three publications
as 65, 81 and 93 per cent. One study reported a 3-year
DES of 100 per cent after cI'ME. Four studies reported
S-year DFS rates for treatment of pT2 tumours with
aCRT, which ranged from 58 to 78 per cent.

The 5-year OS rate after NAT of pT1 tumours was
reported in 15 studies (range 65-100 per cent) and
exceeded 85 per cent in one-third of these (7able 3; Tables
S5-S7, supporting information). After cTME, the 5-year
OS rate was 92 per cent in one study. Five-year OS fol-
lowing aCRT was reported in six studies (range 63-98
per cent), half of which showed a rate of over 85 per cent.
For pT2 tumours, the 5-year OS rate in patients without
additional treatment was reported in seven publications
(range 30-95 per cent), and two of these studies described
an OS rate of more than 85 per cent. Five studies reported
S-year OS after aCRT for pT2 tumours (range 58-93 per
cent); the rate exceeded 85 per cent in two of these studies.

Study quality assessment

Study assessment according to the MINORS checklist
revealed that almost 90 per cent of the included studies
were carried out retrospectively (Tables S11-S12, support-
ing information).

This study showed that patients who undergo NAT after
local excision of pT1-2 rectal cancer have a high risk of
local recurrence, especially those with high-risk pT'1 and
pT2 lesions. For high-risk pT'1 tumours, the risk of local
recurrence after aCRT seems similar to that for cI'ME.
For pT2 tumours, aCRT seems less effective than radical
surgery. The study findings could be used to support both
patients and clinicians in decision-making.

A recent review”” of local recurrence rates for pT'1 col-
orectal tumours excised endoscopically without additional
treatment identified an overall recurrence rate of 9 per cent
for rectal cancer. The present data showed that high-risk
pT1isassociated with a relatively high risk of recurrence of
13-6 per cent after local excision alone, which is consistent
with previous findings*®*3. An older large cohort study!”
reported an even higher rate of 19 per cent local recur-
rence for pT1 tumours. The relatively high local recur-
rence rate of 29 per cent for locally excised pT2 tumours in
the same study corresponds to the present findings. Other
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studies”®?* have confirmed high local recurrence rates for
pT2 cancer, and cTME is recommended.

Data on aCRT after local excision of early rectal cancer
are scarce. Most series are hampered by a lack of standard-
ized histopathological evaluation distinguishing low- from
high-risk pT1 lesions. One of the largest cohort studies® of
83 patients reported a 3-6 per cent rate of local recurrence.
In a review by Cutting and colleagues?, local recurrence
rates were comparable to those of the present analysis: 5-8
per cent for pT'1 and 13-8 per cent for pT2 tumours. An
earlier meta-analysis by the present study group!®, which
did not incorporate patients without additional treatment,
reported a higher local recurrence rate of 10 per cent for
pT1 tumours, and a similar rate of 15 per cent for pT2
tumours. One of the largest series of tumours resected
endoscopically followed by ¢TME, reported by Tamaru
and co-workers”?, included 56 pT1 tumours and showed
a local recurrence rate of 4 per cent. Borschitz et al.!!
described the largest number of ¢TMEs after transanal
endoscopic microsurgery, and reported a local recurrence
rate of 5 per cent for high-risk pT'1 tumours and 10 per
cent for pT2 tumours, which are higher than the pooled
rates reported here.

The occurrence of distant metastases was comparable for
the three treatment strategies, with weighted average rates
ranging between 3-4 and 5-0 per cent for pT'1 lesions, and
from 5-8 to 7 per cent for pT2 lesions. This is lower than
rates reported elsewhere. In a study®® of locally excised
pT2-3 rectal cancers, distant metastases were observed in
16 per cent at 3 years of follow-up of patients who under-
went NAT or transanal endoscopic microsurgery followed
by ¢TME. In the previous review!®, the weighted average
distant recurrence rate was 9 per cent in patients treated
with aCRT or ¢cTME.

The type of treatment is not expected to influence the
occurrence of distant metastasis. However, aspects such
as tumour biology and the development of local recur-
rence may influence the risk of distant metastasis. These
hypotheses cannot be confirmed based on the present
review, but are in line with the findings of other studies?”%8.

The intensity of surveillance of patients who received
NAT varied among the studies. About half of the stud-
ies reported endoscopic, MRI and/or EUS surveillance
every 3—4 months during the first 2 or 3 years after local
excision. A large proportion of the studies (31 of 73) did
not report specific follow-up schemes. Active surveillance
of both local and distant recurrences is crucial in an
organ-preserving strategy for high-risk tumours. Unfor-
tunately, the type (endoluminal or nodal) and stage of
local recurrences were not reported in the majority of
the included studies. Few studies have reported eligibility
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and outcomes of salvage treatment in the event of local
recurrence after local excision?”~1%!. Based on this limited
evidence, the proportion of patients deemed eligible for
salvage surgery ranges from 73 to 93 per cent!3100-103,
Salvage surgery is associated with more extensive pro-
cedures and low rates of sphincter preservation. Weiser
and colleagues!® described a cohort of 50 patients who
underwent salvage surgery, of whom 55 per cent required
extended pelvic resection. In three studies'0%10L1% of
salvage treatment, the sphincter could not be preserved
in approximately two-thirds of the patients who under-
went salvage surgery. Moreover, survival rates are low
in patients eligible for curative salvage surgery. Several
studies!' 0104196 have reported 5-year OS rates of around 50
per cent after salvage treatment. Limited data are available
on cancer-specific survival following salvage treatment.
Doornebosch et al.!3 reported a 3-year cancer-specific
survival rate of 58 per cent, and Vaid and colleagues'®
a S-year cancer-specific survival rate of 53 per cent. A
systematic review”’ also reported a disappointing 5-year
OS rate of 50 per cent after salvage surgery, presumably
owing to the increased incidence of distant metastasis.
Conceivably, with adequate follow-up, local recurrences
might be detected at an early stage. If clear resection
margins were achieved, the 5-year OS rate was estimated
at 59 per cent by Weiser and colleagues'**, compared with
0 per cent for incomplete resections.

Although the present data seem more robust than those
in previous reports, there remains a lack of high-quality
data and appropriate reporting of long-term outcomes of
local treatment for early rectal cancer, which emphasizes
the need for clinical trials'®. The advantages and disad-
vantages (morbidity, function and oncological outcomes) of
the three treatment options should be considered for each
patient individually. The increase in risk of recurrence that
is acceptable in order to preserve the rectum is unclear, and
may differ between patients and physicians. Eventually, the
decision regarding rectum-preserving treatment depends
on both patient preferences and tumour characteristics, and
should be based on shared decision-making.

An alternative strategy to accomplish organ preserva-
tion is the use of neoadjuvant chemoradiotherapy, which
has been shown to downsize tumours and even lead
to complete remission in over 50 per cent of patients
107,108~ However, patients without complete remission
require TME surgery. This implies that neoadjuvant
chemoradiotherapy led to overtreatment of patients with
non-responding or partially responding tumours, and
likely resulted in increased morbidity. More importantly,
as clinical staging by imaging has been shown to lack
accuracy, this treatment strategy also incorporates patients
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with low-risk tumours, who could have been treated with
local excision only”®. For this reason, a strategy comprising
local excision of small lesions without signs of risk factors
on preoperative imaging seems more attractive. Based on
histopathological risk factors, additional treatment can be
tailored to the individual patient.

The present meta-analysis is based on extensive data
from 73 studies, compared with 19 in the previous
meta-analysis'®. Besides the newly added third treat-
ment strategy, NAT, for which 62 studies were included,
the number of studies evaluating cTME and aCRT was
doubled to 13 and 28 respectively. Yet, the present analysis
was limited by the heterogeneity of the included studies
and selection bias in allocated treatment. Variation in
follow-up protocols, duration of follow-up, sample size
and type of adjuvant treatment was observed. In some
studies, patients underwent radiotherapy without concur-
rent chemotherapy. Patients unfit for surgery and those
who refused additional treatment were often allocated to
NAT, presumably leading to selection bias. Owing to the
variability in follow-up, local recurrence rates were not
correlated with follow-up duration or protocols. Despite
these methodological differences, it was decided to per-
form a pooled analysis. Quality assessment according to
the MINORS checklist revealed that nearly 90 per cent
of the included studies were retrospective. Many studies
did not describe the histopathological inclusion criteria
in detail, and definitions of histopathological risk factors
varied; for example, some studies reported a margin of less
I mm as a risk factor, whereas others defined a positive
resection margin by the presence of carcinoma in the
resection plane. Moreover, deep submucosal infiltration
was determined to be a histopathological risk factor. How-
ever, more recent evidence shows that deep submucosal
invasion alone is not a strong risk factor for lymph node
metastases in multivariable analysis!?’. Nevertheless, sub-
group analysis for low- and high-risk pT1 tumours was
undertaken because it provides important information for
clinical decision-making, and reporting only overall local
recurrence rates would have led to additional bias. The data
on pT2 tumours are heterogeneous, and probably include
a proportion of patients with nodal disease as a result
of under-reporting of inclusion criteria and suspected
nodal involvement on preoperative imaging. Furthermore,
patients with unidentified nodal disease might have been
included in studies of NAT and aCRT, whereas such
patients were excluded from analyses of ¢TME. These
issues may have influenced the outcomes. Survival data
were not reported sufficiently to allow pooling, and might
have been influenced by the selection of patients for each
treatment strategy. For these reasons, only ranges could
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be described and no conclusions could be drawn based on
the available data. A potential confounder is the method
of local excision. The majority of included studies evalu-
ated surgical local excision techniques. Further research
is needed to explore differences in outcomes within and
between surgical and endoscopic techniques for local
excision!!%!11, In addition, the location of local recurrence
(endoluminal, mesorectal or lymph node involvement) was
generally not reported, but is of value in decision-making
for salvage treatment. Despite these limitations, an attempt
was made to minimize heterogeneity by applying strict
inclusion criteria and reporting data for the included
subgroups only.
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