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Abstract

Background: In rectal cancer, watch and wait for patients with a cCR after neoadjuvant treatment has an established evidence base. 
However, there is a lack of consensus on the definition and management of a near-cCR. This study aimed to compare outcomes in 
patients who achieved a cCR at first reassessment versus later reassessment.

Methods: This registry study included patients from the International Watch & Wait Database. Patients were categorized as having a 
cCR at first reassessment or at later reassessment (that is near-cCR at first reassessment) based on MRI and endoscopy. Organ 
preservation, distant metastasis-free survival, and overall survival rates were calculated. Subgroup analyses were done for near- 
cCR groups based on the response evaluation according to modality.

Results: A total of 1010 patients were identified. At first reassessment, 608 patients had a cCR; 402 had a cCR at later reassessment. 
Median follow-up was 2.6 years for patients with a cCR at first reassessment and 2.9 years for those with a cCR at later 
reassessment. The 2-year organ preservation rate was 77.8 (95 per cent c.i. 74.2 to 81.5) and 79.3 (75.1 to 83.7) per cent respectively 
(P = 0.499). Similarly, no differences were found between groups in distant metastasis-free survival or overall survival rate. 
Subgroup analyses showed a higher organ preservation rate in the group with a near-cCR categorized exclusively by MRI.

Conclusion: Oncological outcomes for patients with a cCR at later reassessment are no worse than those of patients with a cCR at first 
reassessment.
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Introduction
The oncological safety of a watch-and-wait (W&W) approach, 
with deferral of surgery aiming at organ preservation (OP) with a 
cCR after neoadjuvant treatment in patients with rectal cancer, 
has a growing evidence base1–5. For patients with no sign of 

remaining tumour at first reassessment, this approach may be 
considered uncontroversial. However, there is a considerable 
proportion of patients who are shown to have a good, albeit not 
complete, response to treatment at first reassessment. These 
good responders are often referred to as having a near-cCR, 
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although this clinical entity is poorly defined. Most often, a 
near-cCR is attributed to patients with a good chance of 
reaching a cCR, but who lack the typical features on endoscopy 
and/or MRI. For such patients, extension of the observation 
period and repeated reassessments are gradually becoming 
more common.

Despite the lack of an exact definition of near-cCR, the term is 
commonly used by clinicians and also in recent publications5–7. 
The principal tools used for clinical response assessment are MRI, 
digital rectal examination (DRE), and flexible endoscopy. For MRI, 
guidelines for evaluation of tumour regression grade (mrTRG) are 
available8,9 and are presumably used at W&W centres. Although 
interpretation of images could be considered subjective, DRE and 
endoscopy may contain an even greater element of subjectivity. 
With inclusion of modern endoscopy techniques, criteria for 
endoscopic reassessment after neoadjuvant (chemo)radiotherapy 
((C)RT) are being developed10–12. However, there is no clear 
framework to decide whether a patient has near-cCR and, when 
one eventually reaches a cCR, if outcomes are similar6,13.

Several different neoadjuvant regimens that could lead to a cCR 
(and near-cCR) have been reported1. This leads to variability in the 
time interval between the conclusion of (C)RT and first 
reassessment in studies to date. For example, one patient could 
be treated with short-course radiotherapy (SCRT) over 1 week and 
have first reassessment 6 weeks later, whereas another could 
receive 5 weeks of CRT followed by additional chemotherapy 
before the first reassessment. Although this renders comparison 
difficult between patients with a near-cCR who have undergone 
different neoadjuvant treatments, the clinical situation of a 
patient displaying an excellent, but not complete, response, is 
very much the same, irrespective of neoadjuvant therapy 
delivered. To date, few data on long-term oncological outcome for 
patients with a near-cCR have been reported, and only small 
cohorts of patients analysing cCR at different reassessment times 
have been published13,14.

The aim of this study was to compare outcomes in patients 
treated using a W&W strategy who had achieved a cCR at first 
reassessment versus later reassessment.

Methods
The International Watch and Wait Database (IWWD) is a 
retrospective and prospective registry with participation from 60 
centres across 15 countries15. The registry was started in 2014, 
and contains information on preoperative staging, type of 
treatment, reassessment modalities, follow-up, and outcome. 
All patients with rectal cancer, in whom surgery was deferred 
after neoadjuvant therapy, and instead followed a W&W 
approach, were included. Participating centres routinely entered 
data on individual patients for whom an OP strategy was 
decided during a multidisciplinary therapy meeting. Data from 
patients managed with a W&W approach before 2014 could also 
be collected retrospectively. Entered data were subjected to 
quality checks in case of irregularities or discrepancies in 
follow-up time.

For this report, a data set (data lock 1 April 2022) was retrieved 
from the IWWD. All patients whose information was were entered 
into the IWWD from 1991 until 1 April 2022 were included in the 
data set. Data were coded and patient anonymity assured. The 
IWWD was approved by a certified Medical Ethics Committee 
(Leiden Den Haag Delft) and this study was approved by the 
Swedish Ethical Review Authority (2022-02044-01).

Definitions
For the purpose of this study, cCR at first reassessment was defined 
by register data reporting the combination of mrTRG 1 (absence of 
any tumour signal) and an endoscopic finding of normal, white scar 
and/or teleangiectasia at the first reassessment. All patients who 
had an mrTRG of 2 or higher and/or an endoscopic finding of 
ulcer, polypoid tissue or stenosis were classified as having a 
near-cCR at first reassessment and thus a cCR at later 
reassessment. Therefore, both an mrTRG classification and an 
endoscopy report at first reassessment after neoadjuvant therapy 
were mandatory for inclusion in the study.

Population
This study included only patients who, at some point during 
follow-up, reached a cCR. All patients labelled by their centre at 
first data entry as having a complete response were thus 
included. For the group of patients who did not have this label, 
IWWD follow-up data were scrutinized to exclude those who 
never obtained a cCR. This was done by combining the results 
from MRI, endoscopy, and/or transanal microscopic 
microsurgery (TEM) during follow-up.

Patients with distant metastasis at baseline were excluded. As 
OP was the outcome, patients with other reasons for non- 
operative management, such as severe co-morbidity making the 
patient inoperable or patient refusal for surgery, were also 
excluded from further analyses.

Outcomes
The outcome of primary interest was OP, defined as absence of 
transabdominal resectional surgery (anterior resection, 
Hartmann’s procedure or abdominoperineal resection), and 
absence of locoregional regrowth unless salvaged by transanal 
R0 excision. Other outcomes included distant metastasis-free 
survival (DMFS) and overall survival (OS).

Additional analyses for these outcome measures were done for 
subgroups of cCR at later reassessment based on results from the 
first reassessment: near-cCR on MRI (favourable endoscopy but 
mrTRG 2 or more); near-cCR on endoscopy (mrTRG 1 but ulcer, 
polypoid tissue or stenosis endoscopically), and near-cCR on 
both modalities.

Statistical analysis
Baseline and reassessment characteristics are presented as 
numbers with percentages for categorical variables and as 
median (i.q.r.) for continuous variables. χ2 tests were used to 
describe differences in binomial and categorical variables. The 
Mann–Whitney U test and Kruskal–Wallis test were used for 
continuous variables. Reassessment time intervals were 
calculated from the last day of radiotherapy to the first 
reassessment in all patients, and described as median (i.q.r.). 
Median follow-up time was calculated from the first 
reassessment using the reversed Kaplan–Meier method, a 
method used in cohort studies whereby the event and censor of 
the normal Kaplan–Meier are reversed16.

Survival curves were constructed using the Kaplan–Meier 
method. The log rank test was used to describe differences and 
95 per cent confidence intervals were calculated. OP was 
calculated from the first reassessment to the date of (first) 
transabdominal surgery or, in some patients, regrowth. Two- 
and 5-year DMFS and OS rates were calculated from the first 
reassessment to the first date of distant metastasis or death. 
Cumulative rates for incidence of first events were calculated 
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and plotted with the Aalen–Johansen estimator, taking competing 
risks into account. Gray’s test was used to compare the 
subdistribution for each cause across groups. For all statistical 
tests, P < 0.050 was considered significant.

Statistical analyses were undertaken using SPSS® version 27 
(IBM, Armonk, NY, USA) and R version 4.1.2 (R Foundation for 
Statistical Computing, Vienna, Austria).

Results
Patients
At time of data lock, information on 2161 patients had been 
entered into the IWWD registry. Figure 1 shows exclusions, 
leading to a final study population of 1010 patients. Among the 
1010 patients in whom the results of both endoscopy and mrTRG 
were recorded in the IWWD, 608 were classified as having a cCR 
at first reassessment and 402 as having a cCR at later 
reassessment. Baseline data for both groups are shown in Table 1. 
Patients with a cCR at later reassessment were more often 
women, had more co-morbidity, more advanced T category, and 
were more commonly included in the IWWD after 2015.

Table 2 summarizes MRI and endoscopy findings at first 
reassessment for the two groups. Among patients with a cCR at 
later reassessment, 149 (37.1 per cent) had both an mrTRG of 2 or 
higher and unfavourable endoscopy findings, 130 (32.3 per cent) 
had an mrTRG of 2 or higher but favourable endoscopic findings, 
and 123 (30.5 per cent) had unfavourable endoscopy 
characteristics combined with mrTRG1.

Median follow-up from the first reassessment for patients who 
had a cCR at first reassessment and those with a cCR at later 
reassessment was 2.6 and 2.9 years respectively. The median 
interval from the end of radiotherapy to date of the first MRI was 
8.9 (i.q.r. 6.7–11.7) weeks for patients with a cCR at first 
reassessment and 7.9 (5.9–10.0) weeks for those with a cCR at 
later reassessment (P < 0.001). The first endoscopy was carried 
out 9.9 (7.7–12.9) and 8.8 (6.9–11.4) weeks after the end of 
radiotherapy respectively (P < 0.001). The median interval 
between first reassessment and decision to W&W was 1.1 (0–3.1) 
and 1.9 (0.4–4.7) weeks respectively (P < 0.001). Twenty-three 
patients (3.8 per cent) in the group with a cCR at first 
reassessment received chemotherapy within 6 months after the 
first reassessment, compared with 52 (12.9 per cent) of those 
with a cCR at later reassessment (P < 0.001). In group with a cCR 
at first reassessment, 9 patients (1.5 per cent) had a transanal 
local excision within 6 months after first reassessment, 
compared with 14 (3.5 per cent) with a cCR at later reassessment 
(P = 0.037). Seven patients in group with a cCR at first 
reassessment had an R0 resection after local excision, one an R1 
resection, and in one patient the resection margin was unknown. 
Among patients with cCR at later reassessment, 11 patients had 
an R0 resection and 3 had an unknown resection margin.

Outcomes
Overall, OP was achieved in 478 patients (78.6 per cent) with a cCR 
at first reassessment; the corresponding figure for patients with a 
cCR at later reassessment was 318 (79.1 per cent). The 2- and 

Total patients in IWWD
n = 2161

Eligible patients n = 1905

Patients with both MRI and endoscopy
n = 1477

Patients included in analysis
n = 1010

cCR at first reassessment 
n = 608

Excluded n = 256
   Patient refused surgery despite incomplete response n = 59
   No surgery possible (co-morbidity, age) n = 12
   Ml at diagnosis and local complete response n = 53
   Had not (yet) reached complete response n = 132

Excluded n = 428
   Only MRI at reassessment n = 167
   Only endoscopy at reassessment n = 261

Excluded
   Endoscopy and/or mrTRG result unknown n = 467

cCR at later reassessment 
n = 402

Fig. 1 Study flow diagram 

IWWD, International Watch & Wait Database; mrTRG, magnetic resonance tumour regression grade.
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5-year OP rates were 77.8 (95 per cent c.i. 74.2 to 81.5) and 72.0 
(67.8 to 76.6) per cent respectively for group with a cCR at first 
reassessment, and 79.3 (75.1 to 83.7) and 74.0 (69.2 to 79.2) per 
cent for those with a cCR at later reassessment (P = 0.499) (Fig. 2).

The 2- and 5-year DMFS rates were 95.2 (95 per cent c.i. 93.3 to 
97.1) and 89.2 (85.6 to 92.9) per cent respectively for patients with a 
cCR at first reassessment; corresponding figures for patients with 
a cCR at later reassessment were 93.7 (91.2 to 96.4) and 89.6 (86.1 
to 93.4) per cent (P = 0.676).

Five-year OS rates were 92.2 (95 per cent c.i. 88.8 to 95.7) per cent 
for patients with a cCR at first reassessment and 86.0 (79.8 to 92.7) 
per cent for those with a cCR at later reassessment (P = 0.497).

Subgroup analyses
Comparing baseline characteristics in the three subgroups of 
patients with a cCR at later reassessment, those with a near-cCR 

on endoscopy at the first reassessment were more often men, 
but there were no other statistically significant differences 
(Table S1). OP, DMFS, and OS rates in the subgroups with a cCR 
at later reassessment are shown in Fig. 3. Patients who were 
classified as having a near-cCR only on the basis of a MRI finding 
at the first assessment had a significantly increased OP rate (P =  
0.020).

Regrowth was the predominant first event during follow-up for 
all three subgroups (Fig. 4). The 3-year total cumulative incidence 
of any first event was 28.2 per cent for the group with a near-cCR 
on MRI (17.6 per cent local regrowth, 8.2 per cent distant 
metastasis, and 2.4 per cent death), 36.3 per cent for those with 
a near-cCR on endoscopy (30.4 per cent local regrowth, 5.9 
per cent distant metastasis, and 0.0 per cent death), and 31.7 
per cent for patients with a near-cCR on both modalities 
(28.6 per cent local regrowth, 2.2 per cent distant metastasis, 
and 0.9 per cent death). The likelihood of any first event 
happening was no different between the groups (P = 0.674). 
Across the three groups, there was no difference in the 
subdistribution of regrowth (P = 0.100), distant metastasis 
(P = 0.131), or death (P = 0.065).

Discussion
This large study, reporting on oncological outcomes of patients 
with a cCR after an initial near-cCR, has demonstrated that first 
reassessment after neoadjuvant therapy for rectal cancer can be 
a clinical challenge. For patients with an unquestionable 
remnant tumour, the recommendation is generally to proceed 
to surgery; for those with mrTRG 1 and favourable endoscopy 
and DRE findings, deferral of surgery aiming at OP is a valid 
option. However, the optimal management of patients with an 
excellent, albeit not complete, clinical response remains 
controversial. A substantial proportion of these patients has 
been shown to progress to a cCR with extension of the 

Table 1 Baseline patient and tumour characteristics for patients with a cCR at first reassessment or later reassessment

cCR at first reassessment  
(n = 608)

cCR at later reassessment  
(n = 402)

P*

Sex ratio (M : F) 413 : 195 245 : 157 0.023
Age at diagnosis (years), median (i.q.r.) 65 (56–72) 63 (54–72) 0.224†
BMI (kg/m2), median (i.q.r.) 26.0 (23.6–29.1) 26.4 (23.0–29.1) 0.685†
Co-morbidity present 165 (27.1) 165 (41.0) <0.001
Tumour distance from anorectal junction on MRI, median (i.q.r.) 4.0 (2.0–6.0) 3.0 (0–5.4) <0.001†
Year of decision for W&W <0.001

Before 2015 197 (32.4) 73 (18.2)
After 2015 411 (67.6) 329 (81.8)

Baseline clinical T category <0.001
cT1 6 (1.0) 3 (0.7)
cT2 173 (28.5) 67 (16.7)
cT3 387 (63.7) 287 (71.4)
cT4 35 (5.8) 42 (10.4)
Missing 7 (1.2) 3 (0.7)

Baseline N category 0.630
N0 198 (32.6) 131 (32.6)
N1 248 (40.8) 155 (38.6)
N2 154 (25.3) 113 (28.1)
Missing 8 (1.3) 3 (0.7)

Induction therapy 0.991
CRT 496 (81.6) 328 (81.6)
CRT + CT 21 (3.5) 13 (3.2)
SCRT 54 (8.9) 35 (8.7)
SCRT + CT 33 (5.4) 24 (6.0)
CT 4 (0.7) 2 (0.5)

Values are n (%) unless otherwise indicated. W&W, watch and wait; CRT, chemoradiotherapy; CT, chemotherapy; SCRT, short-course radiotherapy. *χ2 test, except 
†Mann–Whitney U test.

Table 2 Findings at endoscopy and MRI recorded at first 
reassessment for patients with a cCR at first reassessment or 
later reassessment

cCR at first 
reassessment (n = 608)

cCR at later 
reassessment (n = 402)

Endoscopy
Normal/white 
scar

585 (96.2) 193 (48.0)

Telangiectasia 181 (29.7) 80 (19.9)
Ulcer – 211 (52.5)
Polypoid tissue – 64 (15.9)
Stenosis – 13 (3.2)

MRI
mrTRG 1 608 (100) 123 (30.6)
mrTRG 2 – 196 (48.7)
mrTRG 3 – 75 (18.7)
mrTRG 4 – 7 (1.7)
mrTRG 5 – 1 (0.2)

Values are n (%). mrTRG, magnetic resonance tumour regression grade.

http://academic.oup.com/bjs/article-lookup/doi/10.1093/bjs/znad051#supplementary-data
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observation period and repeated reassessments. This study, based 
on 1010 patients from the IWWD, showed that OP, OS, and DMFS 
rates in patients with a cCR at later reassessment were similar to 
those of patients with a cCR at first reassessment.

Data from the IWWD register on both MRI and endoscopic 
findings were used to define cCR and near-cCR. This reflects 
current clinical practice at W&W centres, where the combined 
results of these modalities are generally used to assess the 
response to neoadjuvant therapy. Although the term near-cCR is 
frequently used, no universally accepted definition exists. Using 
mrTRG and/or the presence of an ulcer or polypoid tissue on 
endoscopy is in line with the general definition of near-cCR 
commonly used by investigators13,17.

In this study, the OP rate for patients with a cCR at later 
reassessment was no worse than that for patients with a cCR at 
first reassessment. Accordingly, the DMFS and OS rates were 
comparable between the two groups. The overall OP rate was 
consistent with other reported patient cohorts within a W&W 
strategy18,19. Although all patients in the present study 
eventually achieved a cCR, the results include a group with an 
initial near-cCR for whom, in general, there is a paucity of data 
in the literature. One Dutch study17 from 2018, with a smaller 
cohort, reported similar non-significant differences in regrowth 
rate and OS between cCR at first reassessment and cCR at the 
second reassessment.

Oncological outcomes were similar in the two groups, even 
though the group with a cCR at later reassessment included a 
significantly larger proportion of patients with T3 and T4 
tumours. This finding is in accordance with the observation of 
Habr-Gama et al.14 that patients with more advanced T 
categories may take longer, but can eventually achieve and 
sustain a cCR. This should be considered when a decision to 
defer surgery has to be made for patients with an advanced T 
category and a near-cCR at first reassessment.

It is notable that a significantly larger proportion of patients 
with a cCR at later reassessment received chemotherapy within 
6 months after the first reassessment. A pCR rate of 10 per cent 
in the Stockholm III trial versus 28 per cent in the RAPIDO trial 

supports the notion that adding chemotherapy after SCRT can 
improve the response rate20,21. The strategy including 
consolidation chemotherapy was also applied in the OPRA trial7, 
where more than half of patients receiving chemotherapy after 
CRT achieved and sustained a cCR. Furthermore, 3.5 per cent of 
patients with a cCR at later reassessment underwent local 
excision during the first 6 months after first reassessment 
compared with only 1.5 per cent of those with a cCR at first 
reassessment. This reflects recent studies22–24 in which TEM has 
proven to be a safe and a feasible alternative to abdominal 
surgery for limited residual disease after neoadjuvant treatment.

Patients with a cCR at later reassessment, and thus a near-cCR 
at first reassessment, were further subdivided depending on 
modality indicating the near-cCR. Those with favourable MRI 
findings but a near-cCR on endoscopy had a lower OP rate than 
patients with a near-cCR on MRI (mrTRG 2 or higher) and 
favourable endoscopy. The proportion of patients with a 
near-cCR referred for surgery and who never achieved a cCR is 
not included in this report but, speculatively, it is possible that 
clinicians might react more intuitively to endoluminal 
abnormalities and opt for surgery earlier, compared with when 
abnormalities are reported on MRI. Although mrTRG 2 at first 
reassessment has been shown to be a predictor of surgery later in 
follow-up25, it is also known that MRI as a single modality 
provides incomplete information26. Moreover, it is conceivable 
that a tumour which is not detected endoscopically, although 
suspected on MRI, may lead to a prolonged persistence of viable 
(submucosal) tumour cells that eventually result in disseminated 
disease and a fatal outcome. However, although the discrete 
numerical differences in DMFS and OS rates between the 
near-cCR subgroups reported here support this interpretation, it 
should be noted that these differences were not statistically 
significant.

In this study, the proportion of patients with co-morbidity was 
significantly higher among those with a cCR at later reassessment. 
One possible explanation is that the threshold for opting for 
surgery when observing a near-cCR may have been lower among 
patients fit for surgery than in co-morbid, high-risk patients. 
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The data presented here, showing similar outcomes for patients 
with a cCR at first and later reassessment, may provide 
additional guidance for clinicians at reassessment of patients, 
irrespective of performance status, after neoadjuvant therapy 
for rectal cancer.

This study has several limitations. The major one is that 
patients with a near-cCR who never achieved a cCR could not be 
included owing to the structure of the IWWD, making it 
impossible to compare outcomes of cCR and near-cCR. Many 
patients with a near-cCR who were referred for surgery and did 
not achieve a cCR are not registered in the IWWD because data 
collection is retrospective. Inclusion in the IWWD begins when a 
decision to defer surgery is taken at a multidisciplinary tumour 

board meeting but, owing to heterogeneity in clinical practice, 
patients inevitably have been included at different time points. 
To minimize inclusion bias and make comparable groups, the 
IWWD was scrutinized in order to include patients only who 
eventually achieved a cCR. However, it should be recognized 
that the exact definitions of cCR may vary between centres.

Second, important parameters for response assessment, such 
as elaborate descriptions of endoscopic findings (and endoscopic 
images) and results of diffusion-weighted imaging, are lacking in 
the IWWD. In addition, DRE findings were insufficiently 
reported. Although this report may thus include an 
oversimplified near-cCR grouping, the data nevertheless reflect 
a realistic view of actual clinical practice. The median interval 
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between the end of radiotherapy and first response evaluation 
was between 8 and 10 weeks for both groups. This is 
representative of clinical practice and consistent with the 
recommended time interval8,14. Even though this study does not 
provide exact clinical or radiological criteria for the identification 
of a near-cCR, patients who underwent subsequent reassessments 
leading to a cCR did no worse than those who a achieved a 
cCR at first reassessment. Therefore, to arrange a second 
reassessment following a good, but not complete, response at 
first reassessment may the improve chances of OP, with OS and 
DMFS rates maintained if a cCR is reached. These results 
emphasize the importance of defining optimal intervals between 
reassessments and the time point at which a definitive decision 
should be made. This report also underlines the importance of 
using all available modalities for response evaluation and not 
discarding MRI findings, even in the presence of a favourable 
endoscopy result. It is recognized that further research and a 
universal definition of a near-cCR is necessary for the safe 
identification and inclusion of patients in W&W programmes 
and future interpretation of research results.
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