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Abstract

Purpose To assess the long-term oncological outcomes in patients with locally advanced rectal cancer who underwent neoad-
juvant therapy followed by local or total mesorectal excision.

Methods Patients with locally advanced rectal adenocarcinoma who received neoadjuvant therapy from 2005 to 2017 were
evaluated. Those with major or complete clinical response underwent a full-thickness local excision. Kaplan-Meier estimates
were used to evaluate overall, disease-free, and local recurrence-free survival of patients who underwent local excision (LE
group) and were compared with a matched cohort of patients who underwent total mesorectal excision (TME group).

Results Among 252 patients who received neoadjuvant therapy for rectal cancer, 51 (20.2%) underwent a local excision. At a
median follow-up of 61 months, patients who underwent local excision were stoma-free in 88.2% of cases and with rectum
preserved in 78.5% of cases, respectively. The estimated 5-year local, disease-free, and overall survival was 91.8% vs 97.6%
(95% CI: 79.5-96.8 vs 84.6-99.6), 86.7% vs 86.4% (95% CI: 72.5-93.9 vs 70.1-94.1), and 85% vs 90% (95% CI: 69.0-93.0%
vs 75.3-96.2), in the study and matched control group, respectively. None of the differences was statistically significant.
Conclusions One-fifth of patients with locally advanced rectal cancer are manageable with a rectum-sparing approach after neoad-
juvant therapy. With this strategy, about 80% patients will have their rectum preserved and 90% will be without stoma at long term.
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Abbreviations DR distant recurrence

LARC locally advanced rectal cancer LAR  low anterior resection

LE local excision APR abdominoperineal resection
TME  total mesorectal excision QoL quality of life

TEM  transanal endoscopic microsurgery MRI magnetic resonance imaging

nCRT  neoadjuvant (chemo)radiotherapy
pCR pathologic complete response
cCR complete clinical response

mCR  major clinical response

WwW watch-and-wait

LR local recurrence

Introduction

The current standard approach for locally advanced rec-
tal cancer (LARC) is neoadjuvant chemoradiotherapy
(nCRT) followed by total mesorectal excision (TME)
54 S. Pucciarelli [1]. This multimodality treatment has been found to re-

puc@unipd.it duce local recurrence compared with adjuvant chemora-
diotherapy; however, it is associated with significant
morbidity, and impairment of bowel function and qual-
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[5]. With these findings it is not surprising the increas-
ing interest on rectum-sparing strategies for patients
with major (mCR) or complete clinical response (cCR)
after neoadjuvant therapy [6—8]. The rectum-sparing ap-
proaches include the simple observation (watch and
wait, WW) [9], and full-thickness local excision (LE)
of the scar or tumor remnant. [10]

Among patients with LARC who receive neoadjuvant ther-
apy, approximately 15-25% show a complete or a major path-
ologic response [11], and are potential candidates for a
rectum-sparing approach. However, the major challenge of
this strategy relies on the ability to preoperatively identify
patients with pCR [5]. Ideally, organ preservation should pre-
serve the rectum, reduce morbidity, and costs without
impairing long-term outcomes such as the rate of local and
distant recurrence, and the overall survival.

While several retrospective studies have been published on
this issue, the prospective ones are few and most of them do
not compare long-term outcomes of TME and transanal LE
[10]. [12-17] Since 2005, we started enrolling patients in a
multicenter prospective phase 2 trial [10] evaluating the fea-
sibility of LE approach after neoadjuvant therapy in patients
with a complete or near complete response to neoadjuvant
therapy. We continued thereafter to use the same approach in
a systematic and prospective fashion. Therefore, the aim of
this study was to compare, long-term outcomes of LARC
patients undergoing LE after nCRT with a matched control
group who underwent standard TME surgery.

Materials and methods
Patient selection

Between January 2005 and December 2016, a total of 314
patients received neoadjuvant therapy at a single Institution
and were included in a prospective maintained database. The
flowchart of the study is summarized in Fig. 1.

Treatments

During the study period, radiotherapy was delivered at a
dose of 45-50.4 Gy with a standard fractionation
(1.8 Gy/fraction) combined with a fluoropyrimidine-
based chemotherapy. Surgery was planned at least 6 weeks
after the completion of radiotherapy. Neoadjuvant chemora-
diotherapy was performed in patients with histologically con-
firmed rectal adenocarcinoma located up to 12 cm from the
anal verge, clinically staged as ¢T3-4 and/or N positive. Low-
lying tumors located within 6 cm from the anal verge, stage
cT2NO, likely requiring an abdominoperineal resection, were
also included. Patients showing a major or complete clinical
response to neoadjuvant therapy underwent a full-thickness
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transanal LE, while the remaining underwent the standard
TME.

LE was performed ecither with the conventional
transanal approach or with transanal endoscopic micro-
surgery (TEM), at the discretion of the surgeon. In gen-
eral, LE was performed in low-lying tumors, while
TEM in tumors located at >6 cm from the anal verge.
Regardless of the technique performed, the following
oncological principles were respected: (1) there was a
macroscopic free margin of at least 5 mm around the
residual tumor/scar; (2) a full-thickness excision includ-
ing the perirectal fat was performed. The excised spec-
imen was reoriented on cardboard to facilitate the his-
tological interpretation. Selection criteria for LE and pa-
tients” management have been previously reported [10].
Briefly, cCR was defined as no palpable mass at digital
rectal examination, no residual tumor or a white scar at
proctoscopy, and absence of positive lymph nodes on
magnetic resonance imaging (MRI). Patients with the
same characteristics at MRI and digital rectal examination,
but with a superficial ulcer smaller than 2 cm at proctoscopy,
were considered to have a mCR. The clinical response was
evaluated at restaging which takes place 6-10 weeks after
completion of chemoradiotherapy.

LE was considered to be adequate, and patients were
observed if, at histopathology, there were either no via-
ble cells in the surgical specimen (ypTO or TRGI) or a
residual ypT1 with all the following favorable features:
well or moderately well differentiated adenocarcinoma,
TRG2, and free margins. Subsequent radical TME was
recommended, if one of the following features was pres-
ent: ypT2-3 tumor, TRG3-5, positive margins,
lymphovascular invasion, or poor differentiation.

The TME group was selected with a 1:1 ratio. The
matching criteria, in order of relevance, included: ypT stage,
age (+£3 years) of patients, gender, and duration of follow-up
(£ 6 months).

Follow-up

Patients with LE were recommended to undergo a strict
follow-up which included digital rectal examination,
proctoscopy, and Carcinoembryonic Antigen level determina-
tion every three months, for the first 2 years; every six months
for third year, then yearly. Pelvic magnetic resonance was
planned every 6 months, for the first three year, then yearly,
and CT scan of the chest and abdomen every year.

Outcomes
Local recurrence (LR) was defined as any recurrence in the

pelvis; other locations were defined as distant recurrence
(DR). Local and distant recurrences were determined by
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Fig. 1 Flowchart of the study.
LARC locally advanced rectal
cancer, LE local excision, TME
total mesorectal excision

LARC treated with neoadjuvant therapy

n=314

Excluded:

-Non adenocarcinoma n=10

-Metastatic disease n=52

ELIGIBLE PATIENTS

n=252
\ 4
TME group
n=201
Y Y
LE group TME group
——MATCHED—
n=51 1:1 n=51

Unfavourable histology
TME recommended n=12

Favourable histology
Observation n=39

TME Refused

n=6

Post-neoadjuvant
therapy stricture

n=1

Y

LE +TME
n=7

endoscopy, radiological imaging, and/or biopsy. Local recur-
rence-free survival (LRFS), disease-free survival (DFS),
and overall survival (OS) were calculated from the start
of chemoradiation to the date of the event (recurrence,
death, or last follow-up).

The study was approved by the local ethics commit-
tee (Protocol number 4636/A0/18, Ethics Committee,
Hospital of Padua).

A 4

LE alone
n=44

Statistical analysis

Statistical analyses were performed using SAS® version 9.4
(SAS Institute, Cary, North Carolina, USA). Binary and
categorial variables are expressed as number and percentages
and continuous variables as median and range. Chi-square test
was used for categorical variables. All tests were performed
two-sided and p <0.05 was considered statistically
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significant. Kaplan-Meier with the log rank comparison test
was used to analyze LRFS, DFS, and OS. Patients who
underwent a subsequent TME surgery following the LE sur-
gery were included in the LE study group.

Results
Patients

Among 252 eligible patients, 51 (20.2%) underwent LE (LE
group). The control group included 51 matched controls (TME
group) selected among the remaining 201 patients who re-
ceived TME. Characteristics of patients are summarized in
Table 1. At baseline, the clinical stage was more advanced
(p =0.003) and the median distance of the tumor from the anal
verge was higher (p = 0.007) in the TME than in the LE group.

Time from completion of neoadjuvant treatment and LE
was significantly longer to the interval between chemoradia-
tion and TME [70 days (range 41-108 days) vs 52 days (range
46-92 days), p=0.0050], due to the follow-up protocol
adopted at our institution.

There was no statistically significant difference between
the median follow-up time in the LE and TME groups [61
vs 64 months, p = 0.544], respectively.

LE was performed either with the conventional transanal
approach (n =39) or with transanal endoscopic microsurgery
(n=12).

Based on the histopathological findings, 39 patients of the
study group had favorable histopathology features and were
observed (ypT0, n=35; ypT1, n=4), one of them underwent
a TME due to a post-chemoradiotherapy benign recto-vaginal
fistula. Twelve patients showed unfavorable features requiring
a completion TME which was refused by six (ypT3, n=1;
ypT2, n=3; ypTITRG >2, n=2). Of the remaining six
(ypT3, n=1; ypT2, n=5), five underwent a completion low
anterior and one an abdominoperineal resection.
Histopathology of these patients showed ypT3 (rn=3), ypT2
(n=1), and ypTO (n=1). None had positive lymph nodes.
Overall, seven patients underwent an early TME out of 51
included in the study group.

Outcomes

Six (7.8%) patients experienced recurrence in the LE group:
two local only (3.9%), two distant only, two local and distant.
All local recurrences were endo-luminal, detected by
proctoscopy, and occurred within 17 months from LE. Three
of them were found in patients with ypTO and, after a salvage
TME, none of them had a second recurrence. The only patient
with local recurrence who died had also distant recurrence
(Table 2). Four patients developed distant recurrence, two of
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Table 1 Characteristics of patients according to the treatment received
Characteristics LE group  TME group p value
(n=51) (n=51)
Age, years, median (range) 66 (36-85) 67 (43-84) 0.488
Gender
Male 34 (66.7%) 32 (62.7%) 0.679
Female 17 (33.3%) 19 (37.3%)
Pre-treatment CEA (ng/mL)
<5 42 (82.3%) 39 (76.4%) 0.138
>5 1 2%) 6 (11.8%)
Missing data 8 (15.7%) 6 (11.8%)
Tumor distance from anal verge, 4 (2-12) 6 (3-12) 0.007
cm, median (range)
RT dose (Gy)
<504 38 (74.5%) 40 (784%)  0.257
>50.4 10 (19.6%) 5(9.8%)
Missing data 3 (5.9%) 6 (11.8%)
Oxaliplatin (preoperative)
Yes 6 (11.8%) 7 (13.7%) 0.767
No 45 (88.2%) 44 (86.3%)
Clinical T-N stage (%)
T2 NO 12 (23.6%) - 0.003
T2 N+ 7 (13.7%) 6 (11.8%)
T3 NO 5(9.8%) 3 (5.8%)
T3 N+ 18 (35.3%) 32 (62.8%)
T4 NO 5(9.8%) 2 (3.9%)
T4 N+ 4 (7.8%) 7 (13.7%)
Missing data - 1 (2%)
Pathological T stage (%)
ypTO 35 (68.6%) 33 (64.7%) 0.951
ypT1 6(11.8%)  8(15.7%)
ypT2 8 (15.7%) 8 (15.7%)
ypT3 2 (3.9%) 2 (3.9%)
Pathological N stage (%)
ypNO - 44 (86.2%)
ypN1 - 6 (11.8%)
ypN2 - 1 2%)
Pathological TRG
TRG1 35 (68.6%) 33 (64.7%) 0.010
TRG2 11 (21.6%) 5(9.8%)
TRG3 3 (5.9%) 13 (25.5%)
TRG4 2 (3.9%) 0
LE technique
TAE 39 (76.5%) -
TEM 12 (23.5%) -
Surgery
LE only 44 (86.2%) -
LE + completion LAR 1 (2%) -
LE + completion APR 6 (11.8%) -
LAR - 44 (86.2%)
APR - 7 (13.8%)
Median follow-up (months) 61 (5-150) 64 (2-158) p=0.544

Values are presented as median (range) or n (%)

LE, local excision; TME, total mesorectal excision; CEA,
carcinoembryonic antigen; R7, radiotherapy; 7-N stage, tumor-nodal
stage; TRG, tumor regression grade; TAE, transanal excision; TEM,
transanal endoscopic microsurgery; LAR, low anterior resection; APR,
abdominoperineal resection

whom died of tumor progression and two are alive without
disease.

At amedian follow-up of 61 months, 11 patients underwent
TME after LE: six had a completion TME, one for a benign
rectal stricture, and four for a local recurrence. The rate of
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Table 2  Characteristics, treatment, and outcome of recurrences

Group Patient age (years)/sex Local recurrence Distant recurrence Baseline cTN  ypTN

TTR (months) Treatment of recurrence Outcome

LE 83/female Yes No
73/female No Yes
46/female Yes No
82/female Yes Yes
78/male Yes Yes
54/male No Yes

TME 66/male No Yes
60/male No Yes
76/male No Yes
67/female No Yes
67/male Yes No

T2NO TONX 4 CTx, APR NED
T2NO T3NX 34 CTx DOD
T3N1 TINX 3 CTx, APR NED
T3NO TONX 17 CTx, APR NED
T3N1 TONX 11 CTx, APR DOD
T4N1 T2NX 9 CTx, Lung resection NED
T4N1 T3N1 42 CTx DOD
T4N1 T2NO 41 CTx AWD
T3NI1 T3N1 17 CTx AWD
T3NI1 TONO 50 CTx DOD
T3N1 TONO 18 CTx DOD

cTN stage, clinical tumor-nodal stage; ypTN, pathological tumor-nodal stage after neoadjuvant therapy; 77R, time to recurrence; LE, local excision;
TME, total mesorectal excision; CTx, chemotherapy; APR, abdominoperineal resection; NED, nonevidence of disease; AWD, alive with disease; DOD,

died of disease

rectum preservation was 78.5% (40/51) and the rate of patients
stoma-free was 88.2% (45/51).

Inthe matched control cohort, only one (1.9%) patient developed
alocal recurrence which was presacral and unresectable. The patient
died of disease progression. Four patients developed distant recur-
rence, two of whom died of tumor progression and two are alive with
disease. The rate of patients stoma-free was 86.2% (44/51).

There were no statistically significant differences between
the LE and the TME groups as concern as the estimated 5-year
LRFS [91.8% (95% CI: 79.5-96.8) vs 97.6% (95% CI: 84.6—
99.6, log rank test p =0.173)], DFS [86.7% (95% CI: 72.5—
93.9) vs 86.4% (95% CI: 70.1-94.1, log rank test p = 0.143)],
and OS [85% (95% CI:69.0-93.0) vs 90% (95% CI: 75.3—
96.2, log rank test p =0.637)] (Fig. 2a—).

Discussion

The principal aim of this study was to evaluate whether
the transanal LE approach is able to increase the rectum
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preservation without impairing long-term outcomes in
rectal cancer patients with a major or complete clinical
response after neoadjuvant therapy. The study was per-
formed in a setting of a single Academic Institution
where a program of rectum-sparing approach was imple-
mented in 2005. The control group was selected among
patients who underwent TME during the same period
and the main matching criterion was the ypT stage
which is the most powerful prognostic factor after ex-
cluding the unavailable N and M status.

The main finding of the study is that, 80% of patients had
their rectum preserved without impairing their long-term
outcomes.

The rectum-sparing approaches are increasingly used
in rectal cancer patients with a major or complete clin-
ical response to neoadjuvant therapy; however, the safe-
ty of these approaches is still matter of debate due to
the potential increased risk of local and distant recur-
rences, its timely detection, and successful salvage sur-
gery. Furthermore, the evidences on the feasibility of
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Fig. 2 Kaplan-Meier curves in the LE AND TME groups. a Local recurrence-free survival (LRES). b Disease-free survival (DFS). ¢ Overall survival

(OS). LE, local excision; TME, total mesorectal excision
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rectum preserving strategies are still scarce and mainly
based on studies underpowered, retrospective, and with
a short follow-up period. Moreover, some of the most
cited prospective trials include only clinical T2 carcino-
ma [16, 17] or patients who received neoadjuvant short-
course radiotherapy [12]. Thus, the heterogeneity of pa-
tient and treatment regimens makes comparison with the
present trial difficult. Similarly, our study is not compa-
rable with those that include the Watch and Wait ap-
proach. The LE approach is potentially able to increase
the proportion of candidates for rectal sparing strategies
because it is indicated both in patients with mCR or
cCR while the Watch and Wait approach is indicated
only in patients with a cCR [14]. A further reason to
use the LE approach is related to the wide discrepancy
between the clinical and pathological complete response
[18]. Drawbacks of LE rely on the postoperative mor-
bidity which is still not irrelevant and may make chal-
lenging to perform a sphincter saving surgery in patients
who require a TME completion after LE [19, 20]. On
the other hand, in the WW strategy there is a delay on
the treatment of the false negative patients considered to
be complete responders while the response is not com-
plete (patients with regrowth). The effect of this delayed
treatment is unknown. In their recent study on 113 pa-
tients who underwent a WW strategy, Smith et al. [21]
reported a worse survival and a higher incidence of
disease progression in patients having a local regrowth
compared with those having a sustained cCR (36% vs
1%, p<0.001). Overall, there is still a lack of evidence
that one organ-sparing approach is superior to the other,
as no comparative studies are available.

The 78.5% of rectal preservation found in our series
represents an improvement of previous studies reporting
a range of preservation between 66 and 70% [13, 22].
The rate of rectal preservation depends on the ability to
correctly select candidates to LE in order to reduce the
rate of patients who require completion TME. In a pre-
vious multicenter study, we reported that in 31.7% of
patients a completion TME was recommended due to
unfavorable histopathology features [10]. In the present
study this percentage decreased to 23.5%. Likely, the
improvement in patients’ selection due to the better per-
formance of imaging modalities and to the increasing
experience of dedicated surgeons and radiologists might
explain the gap. Interestingly, all LR observed in the LE
group were resectable, detected within the first 2 years
of follow-up, and salvaged by TME. Similar findings
have been recently reported by Stijns et al. who found
a 9% rate of intraluminal LR, occurred in the first post-
operative year, and salvaged [13]. The prospective stud-
ies including only clinical T2 rectal cancer quantified
LR between 4 and 8% [17, 23]. In our study, the
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percentage of LR was higher in the LE group than in
the TME group (7.8% vs 1.9%), however this difference
did not reach a statistical significance. Nevertheless, be-
sides the statistical significance, patients and doctors
should be aware that the risk of LR is likely higher
after LE than after TME surgery. This risk may be
acceptable if is not too high, and if the recurrences
are successful managed by salvage surgery. Notably,
all patients with LR who underwent salvage TME did
not experience any second local recurrence and no pos-
itive lymph nodes were detected in the surgical speci-
men. This seems to confirm either that salvage surgery
is successful in patients with LR after LE and that the
negative predictive value of MRI is accurate [24]. A
further interesting, although not surprising finding, was
that three out of four LRs were found in TME patients
with a ypTO. In their pooled analysis, Maas et al. [5]
reported 12/455 LRs in patients who had a pathologic
complete response after neoadjuvant therapy followed
by TME surgery. This discrepancy may depend by the
fact that the LE is not wide enough to include all the
area of the primary tumor or by the inaccuracy of the
histopathologic examination. Indeed, an ypTO after LE
does not guarantee an absent risk of LR and outlines
that, after the LE, a strict follow-up is mandatory.
Surprisingly, 3 out of 6 patients who refused to undergo
a salvage TME in the LE group are alive without evi-
dence of disease. We are very cautious to enlarge indi-
cations for LE approach and recommend completion
TME for ypT2-3 tumors due to the high risk of nodal
metastasis which translates in high risk of LR. However,
the exact role of completion TME needs to be further
investigated and a balance between under- and over-
treatment remains a major challenge.

Notably, both disease-free and overall survival were com-
parable between the LE and TME groups. This is in line with
other studies [10, 15, 23] and confirms that a successful sal-
vage TME surgery impacts positively on survival, as well as
that a good response to neoadjuvant therapy is able to select
patients with a favorable prognosis.

The study do have limitations related to the mono-
institutional setting and relatively small sample size,
thus the results might not be generalizable. We are
aware that a case control design includes some selection
bias which is partially mitigated by the fact that the
data were prospectively collected. Moreover, few data
regarding the radiotherapy dose and the value of pre-
treatment CEA were missing. Knowing that radiotherapy
is usually delivered at a dose of 45-54.4 Gy with a
standard fraction (1.8 Gy/fraction), we did not exclude
those in whom the exact dose of radiotherapy was miss-
ing, because the missing data do not have a great im-
pact on evaluating the long-term oncological outcomes
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of these patients. Similarly, we did not exclude patients
with missing pre-treatment CEA value. Although pro-
spective randomized trials might overcome these biases,
they are challenging to perform due to the accrual dif-
ficulties [15] and ethical concerns [25].

Despite these limitations, the results of this study are valu-
able because they were obtained within a rectum-sparing pro-
gram implemented since 2005 and all data were registered
prospectively. In addition, the median follow-up is longer than
5 years and, during the study period, the definition of clinical
response as well as the treatment schema of neoadjuvant ther-
apy remained unchanged.

In conclusion, the current study confirms that, within a
careful and dedicated program of organ preservation for pa-
tients with LARC who receive neoadjuvant chemoradiother-
apy, the rectum may be preserved and patients will be stoma-
free, in about 80% and 90%, respectively, without impairing
the oncological and functional outcomes. Both these issues are
addressed in an ongoing multicenter observational study [26],
which will further help to validate this approach.
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