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Background: Conservative approach has emerged as an option for the management of rectal cancer (RC)
patients with a near or complete clinical response after neoadjuvant chemoradiotherapy (nCRT). The aim
of this study is to assess the impact of the conservative approach by comparing patients’ survival out-
comes and quality of life with those who had surgical resection.
Methods: A single-institution and retrospective study including RC patients who reached a near complete
or complete clinical response after nCRT from January 2010 to September 2019. Conservative approaches
included local excision or watch and wait strategy; surgery approaches included anterior resection or
abdominal-perineal resection.
Local regrowth (LR), overall survival, disease free survival, metastasis free survival and colostomy free

survival were evaluated through Kaplan-Meier curves and compared trough log-rank tests. Quality of life
was measured by the following validated questionnaires: EORTC QLC30, EORTC QLQ – CR29 and Fecal
Incontinence Quality of Life scale.
Results: Overall 157 patients were analyzed: 105 (66,9%) underwent radical surgery and 52 (33,1%) had a
conservative approach. With a median follow-up of 51 months, 2 patients in the surgical group had a
local recurrence and 8 in the conservative group had a LR, respectively. Distance metastasis occurred
in 7 and 1 patients of surgical and conservative group, respectively. No differences were detected in terms
of survival outcomes except for colostomy free survival (p: 0,01). The conservative group showed better
intestinal (p < 0.01) and sexual (p: 0,04) function and emotional status (p: 0,02).
Conclusions: Conservative approach seems to be safe in terms of survival outcomes with a significant
advantage on quality of life in RC patients who achieved clinical complete response after nCRT.
� 2021 Published by Elsevier B.V. on behalf of European Society for Radiotherapy and Oncology. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The management of locally advanced rectal cancer (LARC) has
evolved significantly over the past decades, improving survival
outcomes, especially local control and, recently, disease-free sur-
vival (DFS) [1,2]. Currently, the gold standard of treatment for
low-medium LARC is neoadjuvant chemo-radiotherapy (nCRT) or,
alternatively, short course radiotherapy (SCRT) followed by total
mesorectal excision (TME) [3–5]. After nCRT, a pathological com-
plete response (pCR) was achieved in about 15–40% of patients
[6–8]. Furthermore, although surgery after nCRT has been the
cornerstone in the treatment of rectal cancer, it is still associated
with a 2–5% risk of perioperative mortality [9] and long-term com-
plications occurring in 6–35% of cases [10] with a significant
impact on quality of life (QoL) [11]. A watch-and-wait (WW) strat-
egy for LARC patients with a clinical complete response (cCR) after
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nCRT is currently a non-standard approach, but has become more
widely practiced [12–14]. Recent studies have supported a conser-
vative approach, with similar survival outcomes compared to the
patients undergoing surgery [15–17]. However, there is no lack
of conflicting voices regarding the efficacy and safety of these
approaches. The percentage of patients with local regrowth (LR)
varies widely, from 6% in a Dutch study [18] to 19–69% in other
studies [19–22]. Tumor regrowth also appears to correlate with
an increased risk of distant metastases (DM) [23]. These inconsis-
tencies have raised concerns about the oncologic safety of the con-
servative approach.

The aim of this study is to evaluate the safety and benefits of the
conservative strategy for patients with cCR or near clinical com-
plete responses (near cCR) after nCRT with regard to survival out-
comes and QoL compared with patients who achieved a pCR after
TME surgery.
2. Materials and methods

2.1. Patients’ selection criteria and study design

This retrospective study enrolled all LARC patients treated con-
secutively from January 2010 to September 2019. Inclusion criteria
were at least 18 years at the time of diagnosis, a biopsy-proven
adenocarcinoma of the rectum with no evidence of distant metas-
tases on radiological staging examination. The study was approved
by the ethics committee of our institution, and informed consent
was obtained from patients when applicable.

In this study oncologic outcomes were evaluated for LARC
patients treated by a conservative off-protocol strategy. This was
a non-randomised comparison study between patients who under-
went TME surgery with pCR and patients who achieved a cCR or
near cCR after nCRT. Surgical patients were used as the standard
group. These two groups were not directly compared because the
retrospective study design.

Patients from the INTERACT study treated from 2010 to 2013
who met the inclusion criteria were included in this study [24].
2.2. Clinical workflow

All patients were staged by pelvic magnetic resonance imaging
(MRI) and contrast-enhanced thoracic and abdominal Computed
Tomography (CT) scan.

All cases were discussed during the multidisciplinary tumor
board (MTB) of rectal cancer, composed by radiation oncologists,
medical oncologists, radiologists, anatomo-pathologists, and sur-
geons, in order to share the best treatment options.

All patients underwent a long course chemo-radiotherapy. The
total radiotherapy (RT) dose on the pelvis was 45 Gy in 25 fractions
of 1.8 Gy/die, while the dose on the gross tumor volume (GTV) was
55 Gy in 25 fractions (with a concomitant boost of 2 Gy per week)
or in 25 fractions of 2.2 Gy/die with simultaneous integrated boost
[24,25]. Radiotherapy was delivered by three-dimensional confor-
mational RT (3D-CRT) or intensity modulated RT (IMRT) or Volu-
metric Modulated Arc Therapy (VMAT) techniques.

Concomitant chemotherapy consisted of oral capecitabine or
continuous infusion of 5-fluorouracil with or without oxaliplatin
[26], depending on the clinical presentation.

The response was based on digital rectal examination (DRE) and
pelvic MRI. Endoscopic examination was not always performed. In
some cases of near cCR or cCR, a second re-evaluation with MRI
and rectoscopy was performed at 12–14 weeks after the end of
nCRT. The final assessment of cCR or near cCR was based on clinical
judgments and decisions of the MTB.
2

A visible residual lesion with 30% or greater reduction in
its largest diameter [27] was considered as clinical partial
response.

Near clinical complete response was defined as a soft superficial
irregularity at DRE, and a small residual flat ulcer with smooth
edges with no signs of residual polypoid tissue at endoscopy. At
pelvic MRI, near cCR was defined as an obvious down-staging
with/without residual fibrosis, but with a heterogeneous or irregu-
lar aspect on MRI and/or a small focal area of high signal on b1000
DWI-MRI [28,29].

Clinical complete response was defined by the absence of a pal-
pable mass at DRE and of any mucosal irregularity at endoscopy. At
MRI, the rectal wall appeared normal or showed only a thin
hypointense thickening of the wall. Futhermore, no suspicious
lymph nodes were involved and low signal on b1000 images or
low ADC at the previous tumor site [29].

Surgery was performed by TME technique at least 10–12 weeks
after the end of nCRT. Post-operative complications were evaluated
during the hospitalization period and during a 30-days follow-up
[8,30].

The conservative approach group included LARC patients
undergoing both local excision (LE) or vigilant WW. Local excision
included transanal endoscopic microsurgery (TEM), transanal min-
imally invasive surgery (TaMIS) and excisional biopsy.

Patients considered high risk (cT4 or cT3 with cN2, extrame-
sorectal lymph nodes involvement, mucinous component or extra-
mural vascular invasion) received adjuvant systemic treatment
[26,31].

The assessment of QoL in terms of bowel, sexual, rectal conti-
nence and quality of life in general was recorded through the
administration of questionnaires: the European Organization for
Research and Treatment of Cancer (EORTC) models Quality of
life-Core (QLQ-C) 30, QLQ Colorectal Cancer Module-29, Fecal
Incontinence Quality of Life (FIQL) scale [32,33]. Answers to ques-
tions relating the same broad category (intestinal function, sexual
function, habits, and relational aspect) were aggregated, analysed,
and presented together. Quality of life questionnaires were admin-
istered within 12 months after surgery in surgical patients and
12 months after the end of nCRT in the conservative approach
group.

For surgical patients, follow-up was according to national
guidelines, whereas in case of cCR after WW or pT0 after LE, a
more intensive follow-up protocol consisting of outpatient DRE,
MRI every 6 months, rectoscopy every 3 months in the first
2 years and annual CT scan of the chest, abdomen, and pelvis
was used.

Local recurrence, for surgery patients, was defined as the evi-
dence of recurrent disease in the pelvis, rectal wall or mesorectum
confirmed by histological exam in surgical patients. Local regrowth
(LR) was actually considered in patients managed with a conserva-
tive strategy as any sign of tumor recurrence in the rectal wall at
DRE or endoscopy or imaging [34]. Suspected cases of local recur-
rence or LR were discussed during MTB to evaluate the indication
for salvage surgery with TME. Local regrowths were confirmed his-
tologically in all cases.
2.3. Endpoint

The primary endpoint was to compare survival outcomes such
as overall survival (OS), disease-free-survival (DFS), metastasis-
free-survival (MFS), colostomy-free-survival (CFS) between the
surgical and conservative approach groups.

Furthermore, QoL was compared between the two groups in
terms of bowel, bladder and sexual function, rectal continence
and QoL in general.
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2.4. Statistical analysis

The statistical analysis was performed by Python 3.7 with rele-
vant modules to the single tasks (i.e. Lifelines, SciPy, Statmodels,
Pandas) with a constant underlying confidence interval of 95%, as
such all p values below 0.05 were considered statistically relevant.
Overall survival, DFS, MFS and CFS were evaluated through Kaplan-
Meier curves and compared through log-rank test. The date of
diagnosis or treatment was used as the initial date with either
the event date or the last follow up date as the final censoring date.
Overall survival means the time elapsing between the date of diag-
nosis of the neoplasm and last follow-up date or death from any
cause; DFS was defined as the time from the date of treatment to
the detection of recurrent disease or death, whichever occurred
first; MFS was defined as the time elapsed between the moment
of treatment and the appearance of disease at a distance; the CFS
was defined as time interval between the date of histological diag-
nosis and the date of colostomy.

Median follow-up times were calculated with Reverse Kaplan-
Meier curves. Where appropriate, the effects of single descriptors
on the selected outcomes were analyzed through univariate Ordi-
nary Least Squares or univariate logistic regressions. The QoL ques-
tionnaires were processed by comparing the means of the scores
given by the two patients groups and evaluating the results with
two-tailed t-tests. Where appropriate, p values for relevant com-
parisons were calculated through Chi-square, Kruskal-Wallis tests,
Mann Whitney tests or Fisher’s exact tests.
3. Results

From January 2010 to September 2019, 757 LARC patients were
treated in our division: total of 157 (20,7%) patients obtain pCR or
cCR after nCRT. Of these, 93 (59,2%) were men and 64 (40.7%) were
women with a median age of 65.5 years (range 26–80). Clinical
Table 1
Clinical and Demographic Characteristics by Patient Cohort.

Characteristic Conservativeapproach
groupN: 52 (%)

Surgical
groupN: 105
(%)

p value

median age (range) 65.5(42–82) 65(26–80) 0,16 a

sex
Male 31 (59,6%) 62 (59%) 0,93*
Female 21 (40,4%) 43 (41%)
median distance from

anal verge (range),
mm

20(0–70) 41(0–120) <0.001
a

clinical tumor
cT1 1 (1,9%) 0 (0%) <0.001*
cT2 21 (40,4%) 4 (3,8%)
cT3 23 (44,2%) 73 (69,5%)
cT4 7 (13,5%) 28 (26,7%)
clinical node
cN0 20 (38,5%) 9 (8,6%) <0.001*
cN+ 32 (61,5%) 95 (90,5%)
grading
NOS 11 (21,1%) 30 (28,6%) 0.26*
Gx 25 (48,1%) 43 (40,9%)
G1 2 (3,8%) 6 (5,7%)
G2 13 (25%) 15 (14,3%)
G3 1 (1,9%) 8 (7,6%)
median RT Dose

(range) (Gray)
55 (48,6–55) 55 (35,2–55) 0,73 a

neoadjuvant CT
Cap/5Fu 42 (80,8%) 60 (57,1%) <0.001*
Oxa based 10 (19,2%) 45 (42,9%)
adjuvant CT 7 (13,5%) 33 (31,4%) 0,01*

RT: Radiotherapy; CT: Chemotherapy; Cap: Capecitabine; 5Fu: 5-fluorouracil; Oxa:
oxaliplatin *Fisher’s Exact Test; a Mann–Whitney test.
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characteristics are reported in Table 1. Significant statistical differ-
ences were observed between the surgical and conservative
approach groups. In particular for cT (p < 0.01), cN (p < 0.01), tumor
location (p < 0.01) and neoadiuvant concomitant chemotherapy
type (p < 0.01), and adjuvant CT (p < 0,01).

The median RT dose was 55 Gy (range 35,2–55 Gy) in both
groups: all patients received a boost on GTV and in 55 patients
(35%) the neoadiuvant concomitant chemotherapy was intensified
with oxaliplatin.

The mean time between the end of nCRT and the first restaging
was 7,8 weeks (range 2–17).

At the first restaging 52 patients (33,1%) obtained a partial clin-
ical response, 54 (34.4%) a near cCR and 51 (32.5%) a cCR. Thity-
two (20,4%) patients underwent endoscopy at restaging.

In the conservative approach group, 29 (55.8%) patients had a
‘‘near cCR” at first evaluation based on either inconclusive endo-
scopy such as a small red/ulcer lesion, residual on DRE, or equivo-
cal MRI immaging and underwent immediate LE (22 TEM and 12
other techniques). All patients showed ypT0 with negative mar-
gins, except in 5 cases where margin status was not available
(Fig. 1).

Only 2 (3.9%) patients with a cCR at first evaluation were imme-
diately managed withWW. The remaining 21 (40.4%) patients after
the first evaluation underwent a second re-assessment that con-
firmed in 14 and 2 patients a cCR and near cCR, respectively, while
in 5 an evolution from near cCR to cCR. Five patients were managed
with EL (ypT0) and 16 patients were included in a WW policy
(Fig. 1).

The mean time between nCRT and the second restaging was
21 weeks (range 12,5–33).

When preferred, the surgery was performed with an interval
from nCRT of 16,4 weeks (range 7–38).

105 (66,8%) patients underwent surgical approach, in particular
79 (75.23%) anterior resection (AR) and 26 (24.7%) abdominal-
perineal resection (APR).

Among patients treated with a conservative approach, 36 (69%)
initially had distally localized tumors that would have required
APR with positioning of a permanent colostomy: of these, only 2
patients had LR for which one underwent APR and one died for
simultaneous severe metastatic disease.

In the surgical group, 20 patients (19%) had post-operative com-
plications: 4 (20%) surgical wound dehiscence, 4 (20%) wound
infection, 3 (15%) intra-abdominal or presacral abscesses, 5 (25%)
perianal fistulas and 4 (20%) recurring intestinal sub-occlusions.
These events required new hospitalizations for medical therapies
and surgical procedures.

Forty patients (32,5%) received a systemic adjuvant treatment:
33 (82,5%) in the surgery group and 7 (17,5%) in the conservative
approach group. Thirty-one (77,5%) patients received a chemother-
apy regimen with oxaliplatin. The median number of adjuvant
chemotherapy cycles was 8 (range 2–12) and 36 (90%) patients
completed at least 8 cycles.

The median follow-up was 51 months (range 43–59) for all
patients: 54 months (range 39–58) and 67 months (range 30–70)
for the surgical and conservative approach group, respectively.

The LR occurred in 8 patients (15,4%) and in all cases was an
intraluminal LR. Two (1,9%) surgical patients developed local
recurrence. The median interval from the end of treatment to the
appearance of LR was 21,4 months (range 6,5–63,6), 15,2 months
(range 6,5–56,5) and 47,6 months (range 31,7–63,5) in the conser-
vative approach and surgical group, respectively (Fig. 2).

Local regrowth in patients with conservative approach was
treated in 3 (37,5%) patients with APR while in 2 (25%) with a
LE; one patient (12,5%) unfit for surgery underwent brachytherapy
treatment, 1 (12,5%) was not treated because of concomitant sev-
ere metastatic disease and finally 1 (12,5%) was lost to follow-up



Fig. 1. Flowchart of patient’s treatment. LE: local excision; WW: watch-and-wait; LR: local regrowth; DM: distant metastasis; APR: abdominal-perineal resection.

Fig. 2. cumulative local regrowth and local recurrence rate. The red points corresponded to surgical patients. (For interpretation of the references to colour in this figure
legend, the reader is referred to the web version of this article.)
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(Fig. 1). Pathological specimens showed residual pathology (ypT2-
3) in the 3 patients undergoing APR while a ypTis in the LE cases.
The local recurrence in the surgical group underwent a new seg-
mental colon resection surgery.
4

The 3-years-OS was 95% and 98% for the surgical and conserva-
tive approach groups, respectively (p = 0.67). Nine (6%) patients
died: 2 and 7 in the conservative approach and surgical
group, respectively. Only 2 patients died of rectal cancer, 1 of
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another primary cancer, and the remaining of other causes
(Fig. 3A).

The 3-years-MFS was 94% and 100% for the surgical and conser-
vative approach groups, respectively (p = 0.24). Metastasis events
occurred in 8 patients (5%): 7 (87.5%) and 1 (12.5%) in the surgical
and conservative approach group, respectively (Fig. 3B).

The 3-years-DFS was 95% and 87% for the surgical and conser-
vative approach group, respectively (p = 0.81) (Fig. 3C).

The 3-years-CFS was 75% and 93% for the surgical and conserva-
tive approach group, respectively (p = 0.01) (Fig. 3D).
3.1. Quality of life

Overall, 76 (48.4%) patients completed QoL questionnaires, 43
(56,7%) in the surgical group (9 APR, 34 AR) and 33 (43,3%) in
the CA group (7 EL, 11 TEM, 15 WW).

Compliance was good, although some individual items had
slightly lower data compliance, particularly for questions about
sexual function to which 18 patients (24.6%) did not respond. Eval-
uating the QoL questionnaires, there were statistically significant
Fig. 3. Kaplan-Meier curves of (A) Overall Survival, (B) Metastasis-free survival, (C) Di
surgical group. The log-rank test was used to compare outcomes between the two grou

5

differences between the two groups in terms of bowel function
influenced by food (p < 0.01) and drink (p < 0.01), incomplete emp-
tying (p < 0.01), ability to contain the defecatory urge (p = 0.02)
and retain air (p < 0.01). A particularly sensitive aspect concerns
the problem of incontinence, which represents a significant prob-
lem for patients undergoing surgery (p = 0.01) with a higher fre-
quency in involuntary loss of stool (p < 0.01) with an impact on
the organization of daily activities

(p = 0.04). Finally, erection activity (p = 0.03) is reduced in the
surgical group while the desire for sexual activity is maintained
(Fig. 4) (Supplemental Materials).
4. Discussion

Since the pioneering work of Habr-Gama et al, the conservative
approach is was considered safe for patients who achieve a cCR or
near cCR after nCRT for LARC [15]. However, this conservative
strategy requires that complete responses are be accurately identi-
fied from by clinical and radiological features.
sease-Free Survival, (D) Colostomy-free survival in the conservative approach and
ps.



Fig. 3 (continued)
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Our retrospective study supports the conservative approach
with oncological outcomes comparable to the surgical group and
better functional outcomes.

These findings are in line with the recent evidence from the
Greccar-2 randomized trial, where in selected patients with a good
response after nCRT, no differences were reported between the
groups undergoing LE and TME in survival outcomes [35]. In addi-
tion, the TREC study demonstrates the feasibility and the organ
preservation benefits of a multimodal organ-preservation strategy
in early-stage rectal cancer, incorporating SCRT and TEM, com-
pared with radical surgery without radiotherapy [36].

However, one of the most important issues in the conservative
treatment strategy is the occurrence of LR: a rate between 19 and
25% of LR has been reported in LARC patients managed with a con-
servative approach. Nevertheless, salvage surgery with R0 resec-
tion is possible while preserving local disease control [13,21]. In
our analysis, LR occurred in 8 patients (15,4%) in the conservative
approach group with a median interval from the end of nCRT of
15,2 months and 95% of LR events occurred within 24 months. This
result supports the need for more intensive follow-up in the first
2 years, when most events occur [34,37–38], allowing salvage sur-
gery in approximately 90% of LRs [34,39]. In our series, 2 patients
6

underwent LE because of ypTis-1 while 3 patients required APR
with permanent colostomy.

However, although LR was associated with a higher number of
distant metastatic events [23,34–36], in our experience, metastasis
seems to be infrequent especially in the conservative approach
group (2%), showing no significant differences with surgical
patients; only one patient with LR died for several simultaneous
distant metastases.

Moreover, the strategy of organ preservation, in selected
patients, seem increasingly feasible to ensure better management
of daily life. Considering CFS as an indicator of QoL with a lower
level of social distress [38], patients undergoing a conservative
approach benefited in about 25% of cases. In our series, more than
half of patients with neoplasia of the lower rectum were managed
with a conservative approach, avoiding permanent colostomy.

Overall, LARC patients managed with a conservative approach
had a better functional outcome than those operated on, those
operated on, particularly in terms of defecation, sexual and urinary
tract function, as reported in previous studies [40,41]. Even with
the limitations associated with an incomplete collection of QoL
questionnaires, significant differences were recorded between the
two groups, particularly on bowel function. Indeed, the greatest



Fig. 4. aggregate outcomes of quality of life surveys based on several items from EORTC QLQ and FiQL questionnaires, as submitted by surgery and conservative approach
patients within 12 months after surgery or the end of nCRT, respectively. Results on single question were assessed with two-tailed t-tests, while aggregates where tested by
first calculating the pooled standard deviation, the standard error between the two means and then calculating the corresponding p-value. The individual scores have been
scaled from their original grades to a 0 to 100 scale, with higher values always indicating a more positive quality of life rating. Multiple questions pertaining to the same broad
category were average out and presented together. The graph reported the outcomes with a statistical difference between the two groups (p value < 0.01).
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discomfort was related to bowel dysfunctions mainly associated
with surgery [42–43], particularly in the control of flatus and defe-
catory urge and for the change in bowel and eating habits. In addi-
tion, the surgical group more significantly reported fecal
incontinence with a negative impact on daily life, affecting social
relationship, habits and emotional status of the patient.

Finally, collaterally, this study evaluated the impact of length-
ening the surgical interval on pCR [8,30]: 21 patients underwent
a second instrumental re-evaluation at 12 weeks with an evolution
from near cCR to cCR in 5 patients, suggesting that, in selected
cases, the use of the second re-evaluation could be useful for a con-
solidation of the response [38].

There are some limitations to this study. It is a single-institution
study with a discrete, but not large, number of patients followed
for a sufficient follow-up, covering an observation period of about
10 years with differences in the radiotherapy technique,
chemotherapy regimens associated with nCRT, clinical restaging
strategy and surgical interval. In fact, endoscopy, generally consid-
ered the most relevant study to assess response, in our case series
it was performed in only 20.4%. Study weaknesses included those
inherent in retrospective studies including selection bias and recall
bias. Indeed, in the conservative approach group tumors were
lower, representing a potentially different biology that could alter
survival outcomes. The two groups were imbalanced in terms of cT
and cN, in favour of the conservative approach group, and inhomo-
geneous concerning the type of concomitant chemotherapy. In
addition, about half of the patients responded to the QoL question-
naires: the difficult collection of information, subjectivity or com-
placency of patients in answering the questionnaires may make
7

some assessment less accurate and influence the outcome. Finally,
in the conservative approach group, we included patients managed
with both WW and LE, and therefore no distinction was made
between these two approaches in the evaluation of the LR and
QoL. In any case, in our study, we did not find worse anorectal
function after the conservative approach in patients treated with
LE as described in a previous study [43].
5. Conclusions

In conclusion, the conservative approach seems to be feasible
and safe and should be considered in case of cCR or near cCR after
nCRT. However, rigorous selection criteria and a careful clinical-
instrumental follow-up are required to ensure its success. In par-
ticular, to avoid the bias on the imbalance between the two groups,
the different initial clinical characteristics such as cT, cN, and dis-
tance from anal verge could be considered among the selection cri-
teria of the treatment choice in case of almost clinical near
complete or complete response.

In our study, rectal preservation was achieved in 94% of LARC
patients managed conservatively. The outcomes are comparable
to those of pCR patients after surgery with a significant benefit
on bowel function and social and relational aspects.
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Long-course oxaliplatin-based preoperative chemoradiation versus 5 � 5 Gy
and consolidation chemotherapy for cT4 or fixed cT3 rectal cancer: results of a
randomized phase III study. Ann Oncol 2016;27(5):834–42. https://doi.org/
10.1093/annonc/mdw062.

[6] Maas M, Nelemans PJ, Valentini V, Das P, Rödel C, Kuo L-J, et al. Long-term
outcome in patients with a pathological complete response after
chemoradiation for rectal cancer: A pooled analysis of individual patient
data. Lancet Oncol 2010;11(9):835–44. https://doi.org/10.1016/S1470-2045
(10)70172-8.

[7] Capirci C, Valentini V, Cionini L, De Paoli A, Rodel C, Glynne-Jones R, et al.
Prognostic Value of Pathologic Complete Response After Neoadjuvant Therapy
in Locally Advanced Rectal Cancer: Long-Term Analysis of 566 ypCR Patients.
Int J Radiat Oncol Biol Phys 2008;72(1):99–107. https://doi.org/10.1016/j.
ijrobp.2007.12.019.

[8] Gambacorta MA, Masciocchi C, Chiloiro G, Meldolesi E, Macchia G, van Soest J,
et al. Timing to achieve the highest rate of pCR after preoperative
radiochemotherapy in rectal cancer: a pooled analysis of 3085 patients from
7 randomized trials. Radiother Oncol 2021;154:154–60. https://doi.org/
10.1016/j.radonc.2020.09.026.

[9] Borschitz T, Wachtlin D, Möhler M, Schmidberger H, Junginger T. Neoadjuvant
chemoradiation and local excision for T2–3 rectal cancer. Ann Surg Oncol
2008;15(3):712–20. https://doi.org/10.1245/s10434-007-9732-x.

[10] Lai C-L, Lai M-J, Wu C-C, Jao S-W, Hsiao C-W. 1, Jao S-W C-WH 3. Rectal cancer
with complete clinical response after neoadjuvant chemoradiotherapy,
surgery, or ‘‘watch and wait”. Int J Color Dis 2016;31(2):413–9. https://doi.
org/10.1007/s00384-015-2460-y.

[11] Guren MG, Eriksen MT, Wiig JN, Carlsen E, Nesbakken A, Sigurdsson HK, et al.
Quality of life and functional outcome following anterior or abdominoperineal
resection for rectal cancer. Eur J Surg Oncol 2005;31(7):735–42. https://doi.
org/10.1016/j.ejso.2005.05.004.

[12] Fleming FJ, Monson JRT The contemporary (over)treatment of rectal cancer:
the goldilocks effect. Dis Colon Rectum 2014; 57:403–6. https://doi.org/
10.1097/DCR.0000000000000042.

[13] Smith JJ, Garcia-Aguilar J. Advances and challenges in treatment of locally
advanced rectal cancer. J Clin Oncol 2015;33(16):1797–808. https://doi.org/
10.1200/JCO.2014.60.1054.

[14] Beets GL, Figueiredo NL, Habr-Gama A, van de Velde CJH. A new paradigm for
rectal cancer: Organ preservation Introducing the International Watch & Wait
Database (IWWD). Eur J Surg Oncol 2015;41(12):1562–4. https://doi.org/
10.1016/j.ejso.2015.09.008.

[15] Habr-Gama A, Perez RO, NadalinW, sabbagaJ, Ribeiro JrU, Silva AH et al.
Operative versus nonoperative treatment for stage 0 distal rectal cancer
following chemoradiation therapy: long- term results. Ann Surg
2004;240:711–7. https://doi.org/10.1097/01.sla.0000141194.27992.32.

[16] Habr-Gama A, Gama-Rodrigues J, São Julião GP, Proscurshim I, Sabbagh C, Lynn
PB, et al. Local recurrence after complete clinical response and watch and wait
in rectal cancer after neoadjuvant chemoradiation: impact of salvage therapy
on local disease control. Int J Radiat Oncol Biol Phys 2014;88(4):822–8.
https://doi.org/10.1016/j.ijrobp.2013.12.012.
8

[17] Martin ST, Heneghan HM, Winter DC. Winter DC Systematic review and meta-
analysis of outcomes following pathological complete response to
neoadjuvant chemoradiotherapy for rectal cancer. Br J Surg 2012;99
(7):918–28. https://doi.org/10.1002/bjs.8702.

[18] Maas M, Beets-Tan RGH, Lambregts DMJ, Lammering G, Nelemans PJ, Engelen
SME, et al. Wait-and-see policy for clinical complete responders after
chemoradiation for rectal cancer. J Clin Oncol Off J Am Soc Clin Oncol
2011;29(35):4633–40. https://doi.org/10.1200/JCO.2011.37.7176.

[19] Dalton RSJ, Velineni R, Osborne ME,Thomas R, Harries S, Gee A S,IRD. A single-
centre experience of chemoradiotherapy for rectal cancer: is there potential
for nonoperative management? Color Dis 2012; 14:567–71. https://doi.org/
10.1111/j.1463-1318.2011.02752.x.

[20] Hughes R, Harrison M, Glynne-Jones R. Could a wait and see policy be justified
in T3/4 rectal cancers after chemo-radiotherapy?. Acta Oncol (Madr) 2010;49
(3):378–81. https://doi.org/10.3109/02841860903483692.

[21] Simpson G, Hopley P, Wilson J, Day N, Haworth A, Montazeri A, et al. Long-
term outcomes of real world ‘‘watch and wait” data for rectal cancer after
neoadjuvant chemoradiotherapy. Color Dis 2020;22(11):1568–76. https://doi.
org/10.1111/codi.v22.1110.1111/codi.15177.

[22] van der Valk MJM, E Hilling D, Bastiaannet E, Kranenbarg E M-K, Beets GL,
Figueiredo NL, et al. Long-term outcomes of clinical complete responders after
neoadjuvant treatment for rectal cancer in the International Watch & Wait
Database (IWWD): an international multicentre registry study. Lancet
(London, England) 2018;391:2537–45. https://doi.org/10.1016/S0140-6736
(18)31078-X.

[23] Smith JJ, Strombom P, Chow OS, Roxburgh CS, Lynn P, Eaton A, et al.
Assessment of a Watch-and-Wait Strategy for Rectal Cancer in Patients With a
Complete Response After Neoadjuvant Therapy. JAMA. Oncol 2019;5(4):
e185896. https://doi.org/10.1001/jamaoncol.2018.5896.

[24] Valentini V, Gambacorta MA, Cellini F, Aristei C, Coco C, Barbaro B, et al. The
INTERACT Trial: Long-term results of a randomised trial on preoperative
capecitabine-based radiochemotherapy intensified by concomitant boost or
oxaliplatin, for cT2 (distal)–cT3 rectal cancer. Radiother Oncol
2019;134:110–8.

[25] Lupattelli M, Matrone F, Gambacorta MA, Osti M, Macchia G, Palazzari E, et al.
Preoperative intensity-modulated radiotherapy with a simultaneous
integrated boost combined with Capecitabine in locally advanced rectal
cancer: Short-term results of a multicentric study. Radiat Oncol 2017;12(1).
https://doi.org/10.1186/s13014-017-0870-4.

[26] Rödel C, Graeven U, Fietkau R, Hohenberger W, Hothorn T, Arnold D, et al.
Oxaliplatin added to fluorouracil-based preoperative chemoradiotherapy and
postoperative chemotherapy of locally advanced rectal cancer (the German
CAO/ARO/AIO-04 study): final results of the multicentre, open-label,
randomised, phase 3 trial. Lancet Oncol 2015;16(8):979–89. https://doi.org/
10.1016/S1470-2045(15)00159-X.

[27] Gérard JP, Chamorey E, Gourgou-Bourgade S, Benezery K, de Laroche G, Mahé
MA, et al. Clinical complete response (cCR) after neoadjuvant
chemoradiotherapy and conservative treatment in rectal cancer. Findings
from the ACCORD 12/PRODIGE 2 randomized trial. Radiother Oncol 2015;115
(2):246–52. https://doi.org/10.1016/j.radonc.2015.04.003.

[28] Maas M, Lambregts DMJ, Nelemans PJ, et al. Assessment of Clinical Complete
Response After Chemoradiation for Rectal Cancer with Digital Rectal
Examination, Endoscopy, and MRI: Selection for Organ-Saving Treatment.
Ann Surg Oncol. 2015;22(12):3873–80. https://doi.org/10.1245/s10434-015-
4687-9.

[29] Beets-Tan RGH, Lambregts DMJ, Maas M, Bipat S, Barbaro B, Curvo-Semedo L,
et al. Magnetic resonance imaging for clinical management of rectal cancer:
Updated recommendations from the 2016 European Society of
Gastrointestinal and Abdominal Radiology (ESGAR) consensus meeting. Eur
Radiol 2018;28(4):1465–75. https://doi.org/10.1007/s00330-017-5026-2.

[30] Macchia G, Gambacorta MA, Chiloiro G, et al. Time to surgery and pathologic
complete response after neoadjuvant chemoradiation in rectal cancer: A
population study on 2094 patients. Clin Transl Radiat Oncol 2017;4:8–14.
https://doi.org/10.1016/j.ctro.2017.04.004.

[31] Simillis C, Singh HKSI, Afxentiou T, Mills S, Warren OJ, Smith JJ, et al.
Postoperative chemotherapy improves survival in patients with resected high-
risk Stage II colorectal cancer: results of a systematic review and meta-
analysis. Color Dis 2020;22(10):1231–44. https://doi.org/10.1111/codi.
v22.1010.1111/codi.14994.

[32] Arraras JI, Suárez J, Arias-de-la-Vega F, Vera R, Ibáñez B, Asin G, et al. Quality of
life assessment by applying EORTC questionnaires to rectal cancer patients
after surgery and neoadjuvant and adjuvant treatment. Rev Esp Enferm Dig
2013;105(5):255–61. https://doi.org/10.4321/S1130-01082013000500003.

[33] Pascual-Russo A, Milito D, Facio L, Furia M, Forestier V, Iseas S, et al. Better
quality of life and reduced fecal incontinence in rectal cancer patients with the
watch-and-wait follow-up strategy. Rev Gastroenterol Mex 2020. https://doi.
org/10.1016/j.rgmx.2020.06.006.

[34] Smith JD, Ruby JA, Goodman KA, Saltz LB,Guillem JG,Weiser MR, et al.
Nonoperative management of rectal cancer with complete clinical response
after neoadjuvant therapy. Ann Surg 2012;256:965–72. Doi: 10.1097/
SLA.0b013e3182759f1c.

[35] Rullier E, Vendrely V, Asselineau J, Rouanet P, Tuech JJ, Valverde A, et al. Organ
preservation with chemoradiotherapy plus local excision for rectal cancer: 5-
year results of the GRECCAR 2 randomised trial. Lancet Gastroenterol Hepatol
2020;5(5):465–74. https://doi.org/10.1016/S2468-1253(19)30410-8.

https://doi.org/10.1016/j.ctro.2021.02.009
https://doi.org/10.1097/DCR.0000000000000043
https://doi.org/10.1097/DCR.0000000000000043
https://doi.org/10.1016/S1470-2045(20)30555-6
https://doi.org/10.1016/S1470-2045(20)30555-6
https://doi.org/10.1093/annonc/mdy161
https://doi.org/10.1200/JCO.2012.42.9597
https://doi.org/10.1093/annonc/mdw062
https://doi.org/10.1093/annonc/mdw062
https://doi.org/10.1016/S1470-2045(10)70172-8
https://doi.org/10.1016/S1470-2045(10)70172-8
https://doi.org/10.1016/j.ijrobp.2007.12.019
https://doi.org/10.1016/j.ijrobp.2007.12.019
https://doi.org/10.1016/j.radonc.2020.09.026
https://doi.org/10.1016/j.radonc.2020.09.026
https://doi.org/10.1245/s10434-007-9732-x
https://doi.org/10.1007/s00384-015-2460-y
https://doi.org/10.1007/s00384-015-2460-y
https://doi.org/10.1016/j.ejso.2005.05.004
https://doi.org/10.1016/j.ejso.2005.05.004
https://doi.org/10.1200/JCO.2014.60.1054
https://doi.org/10.1200/JCO.2014.60.1054
https://doi.org/10.1016/j.ejso.2015.09.008
https://doi.org/10.1016/j.ejso.2015.09.008
https://doi.org/10.1016/j.ijrobp.2013.12.012
https://doi.org/10.1002/bjs.8702
https://doi.org/10.1200/JCO.2011.37.7176
https://doi.org/10.3109/02841860903483692
https://doi.org/10.1111/codi.v22.1110.1111/codi.15177
https://doi.org/10.1111/codi.v22.1110.1111/codi.15177
https://doi.org/10.1001/jamaoncol.2018.5896
http://refhub.elsevier.com/S2405-6308(21)00022-7/h0120
http://refhub.elsevier.com/S2405-6308(21)00022-7/h0120
http://refhub.elsevier.com/S2405-6308(21)00022-7/h0120
http://refhub.elsevier.com/S2405-6308(21)00022-7/h0120
http://refhub.elsevier.com/S2405-6308(21)00022-7/h0120
https://doi.org/10.1186/s13014-017-0870-4
https://doi.org/10.1016/S1470-2045(15)00159-X
https://doi.org/10.1016/S1470-2045(15)00159-X
https://doi.org/10.1016/j.radonc.2015.04.003
https://doi.org/10.1245/s10434-015-4687-9
https://doi.org/10.1245/s10434-015-4687-9
https://doi.org/10.1007/s00330-017-5026-2
https://doi.org/10.1016/j.ctro.2017.04.004
https://doi.org/10.1111/codi.v22.1010.1111/codi.14994
https://doi.org/10.1111/codi.v22.1010.1111/codi.14994
https://doi.org/10.4321/S1130-01082013000500003
https://doi.org/10.1016/j.rgmx.2020.06.006
https://doi.org/10.1016/j.rgmx.2020.06.006
https://doi.org/10.1016/S2468-1253(19)30410-8


G. Chiloiro, E. Meldolesi, M. Giraffa et al. Clinical and Translational Radiation Oncology 28 (2021) 1–9
[36] Bach SP, Gilbert A, Brock K, Korsgen S, Geh I, Hill J, et al. Radical surgery versus
organ preservation via short-course radiotherapy followed by transanal
endoscopic microsurgery for early-stage rectal cancer (TREC): a randomised,
open-label feasibility study. Lancet Gastroenterol Hepatol 2021;6(2):92–105.
https://doi.org/10.1016/S2468-1253(20)30333-2.

[37] Dossa F, Chesney T, Acuna S, Baxter N. A watch-and-wait approach for locally
advanced rectal cancer after a clinical complete response following
neoadjuvant chemoradiation: a systematic review and meta-analysis. Lancet
Gastroenterol Hepatol 2017;2(7):501–13. https://doi.org/10.1016/S2468-1253
(17)30074-2.

[38] Renehan AG, Malcomson L, Emsley R, Gollins S, Maw A, Myint AS, et al. Watch-
and-wait approach versus surgical resection after chemoradiotherapy for
patients with rectal cancer (the OnCoRe project): a propensity-score matched
cohort analysis. Lancet Oncol 2016;17(2):174–83. https://doi.org/10.1016/
S1470-2045(15)00467-2.

[39] Dattani M, Heald RJ, Goussous G, Broadhurst J, São Julião GP, Habr-Gama A,
Perez RO. Oncological and Survival Outcomes inWatch andWait Patients With
a Clinical Complete Response After Neoadjuvant Chemoradiotherapy for Rectal
9

Cancer: A Systematic Review and Pooled Analysis. Ann Surg 2018;268:955–67.
Doi: 10.1097/SLA.0000000000002761

[40] B J P Hupkens 1, MH Martens, JH Stoot, M Berbee, J Melenhorst, R G Beets-Tan
et al Quality of Life in Rectal Cancer Patients After Chemoradiation: Watch-
and-Wait Policy Versus Standard Resection A Matched - Controlled Study Dis
Colon Rectum 2017; 60(10): 1032-1040 doi: 10.1097/
DCR.0000000000000862.

[41] BB Vailati, A Habr-Gama, AE Mattacheo, GP Julião, RO Perez Quality of Life in
Patients With Rectal Cancer After Chemoradiation: Watch-and-Wait Policy
Versus Standard Resection-Are We Comparing Apples to Oranges? Dis Colon
Rectum 2018 Mar;61(3):e21. doi: 10.1097/DCR.0000000000001018.

[42] Badic B, Joumond A, Thereaux J, Gancel CH, Bail JP. Long-term functional and
oncological results after sphincter-saving resection for rectal cancer - Cohort
study. Int J Surg 2018;52:1–6. https://doi.org/10.1016/j.ijsu.2018.02.003.

[43] Smith F Mc, Rao C, Perez RO, Bujko K, Athanasiou T, Habr-Gama A. Avoiding
radical surgery improves early survival in elderly patients with rectal cancer,
demonstrating complete clinical response after neoadjuvant therapy: results
of a decision-analytic model. Dis Colon Rectum 2015;58:159–71. https://doi.
org/10.1097/DCR.0000000000000281.

https://doi.org/10.1016/S2468-1253(20)30333-2
https://doi.org/10.1016/S2468-1253(17)30074-2
https://doi.org/10.1016/S2468-1253(17)30074-2
https://doi.org/10.1016/S1470-2045(15)00467-2
https://doi.org/10.1016/S1470-2045(15)00467-2
https://doi.org/10.1016/j.ijsu.2018.02.003

	Could the conservative approach be considered safe in the treatment of locally advanced rectal cancer in case of a clinical near-complete or complete response? A retrospective analysis
	1 Introduction
	2 Materials and methods
	2.1 Patients’ selection criteria and study design
	2.2 Clinical workflow
	2.3 Endpoint
	2.4 Statistical analysis

	3 Results
	3.1 Quality of life

	4 Discussion
	5 Conclusions
	Funding
	Declaration of Competing Interest
	Appendix A Supplementary data
	References


