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Abstract

Background: In patients with the most advanced stages of high-risk locally advanced rectal cancer (LARC), extensive resections often 
lead to morbidity and functional impairment. It is unclear whether these patients, despite poor prognosis, are suitable candidates for a 
watch-and-wait (W&W) approach in cases of a clinical complete response (cCR).

Methods: Consecutive patients with high-risk LARC who underwent total neoadjuvant therapy (TNT), followed by surgery or a W&W 
approach between January 2016 and February 2023, were retrospectively analysed. High-risk features included tumour invasion into 
the mesorectal fascia, grade 4 extramural venous invasion, enlarged lateral lymph nodes, or tumour deposits. Patients were 
categorized into complete response (CR) or non-CR, and stratified by W&W and surgically treated. Outcomes were regrowth, local 
recurrence, distant metastases (DM), regrowth-free survival, organ survival, local recurrence-free survival (LRFS), distant 
metastasis-free survival (DMFS), recurrence-free survival (RFS) (all death-censored), and overall survival.

Results: Of 135 patients, 29 (21.5%) achieved a cCR and entered W&W. A total of 103 patients (78.0%) underwent immediate surgery, 
including 15 (11.1%) with a pathological CR. Median follow-up was 42 months (range 9–76) for CR patients versus 42.5 months (range 
7–82) for non-CR patients. Local recurrence and DM occurred in 1 (2.3%) and 7 patients (15.9%) in the CR group, respectively, versus 
14 (15.9%) and 21 patients (23.9%) in the non-CR group, respectively. Three-year death-censored LRFS and DMFS rates were 97.6% 
and 82.7% in the CR group, respectively, versus 85.8% and 76.0% in the non-CR group, respectively (P = 0.016, P = 0.273). Five-year 
overall survival was 89.5% in the CR group versus 84.0% in the non-CR group (P = 0.131). Median follow-up was 44 months (range 
16–71) in W&W patients and 42 months (range 7–82) in surgically treated patients. Among W&W patients, regrowth occurred in 
seven patients (24.1%) and the 3-year death-censored regrowth-free survival was 79.2%. Three-year death-censored RFS and 5-year 
overall survival were 71.9% and 90.9% in W&W patients, respectively, versus 72.3% and 84.2% in surgically treated patients, 
respectively (P = 0.680, P = 0.115).

Conclusion: A W&W approach can be considered safe and feasible for patients with high-risk LARC. Achieving a CR after TNT is 
associated with favourable oncological outcomes.
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Introduction
Standard treatment for locally advanced rectal cancer (LARC) 
currently consists of neoadjuvant chemoradiotherapy followed 
by surgery. Despite this treatment, 5–10% of patients develop 
local recurrence, and 25–40% develop distant metastases1–3. 
High-risk tumour characteristics in patients with LARC, such as 
mesorectal fascia (MRF) invasion, extramural venous invasion 
(EMVI), tumour deposits (TDs), and pathological lateral lymph 
nodes are associated with a 20–50% increased risk of local and 
systemic recurrence, and worse survival when compared with 

patients without these features4–10. Surgery in these high-risk 
patients mostly requires extensive procedures with additional 
resections, and is associated with significant morbidity, 
functional impairment, and poor quality of life11–13. As a result, 
there has been growing interest in organ-preserving strategies 
as an alternative to surgery. The feasibility of a watch-and-wait 
(W&W) approach in the most extensive and aggressive tumours 
remains uncertain, given that these tumours have a higher 
tendency to invade surrounding organs, cause obstructive 
symptoms, and are associated with a poorer prognosis14.
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Multiple studies have examined the association of MRF 
invasion, EMVI, TDs, and pathological lateral lymph nodes with 
local recurrence, distant metastases, and survival rates. A study 
by Nagtegaal et al4. demonstrated that patients with MRF 
involvement had significantly higher rates of local recurrence 
(16.4% versus 5.8%) and distant metastases (37.6% versus 12.7%) 
compared with those without involvement. The Multicenter 
Lateral Node Study6 reported a high recurrence rate (19.5%) in 
patients with pathological lateral lymph nodes. Similarly, the 
presence of EMVI was linked to an increased risk of 
metachronous metastases (odds ratio 3.91; P < 0.001)8. In a large 
cohort of 4455 patients, Agger et al.15 found that patients with 
TD-positive tumours had local recurrence and distant 
metastases rates of 6.3% and 38.9% compared with 2.7% and 
14.3%, respectively, in patients with TD-negative tumours. These 
high-risk features, collectively referred to as the ‘MEND-criteria’, 
define high-risk LARC in the ongoing MEND-IT trial16.

A W&W approach can be considered in cases of a complete 
response (CR) after neoadjuvant therapy, allowing patients to 
avoid surgery while being closely monitored. Several studies17–23

have demonstrated that organ-preserving strategies are safe 
and result in good oncological outcomes in patients with rectal 
cancer . Recently, there has been an increasing shift towards 
total neoadjuvant therapy (TNT) in patients with LARC, which 
incorporates chemotherapy into the neoadjuvant regimen with 
the goal of improving oncological outcomes. Large randomised 
clinical trials have shown that TNT is very effective in 
increasing CR rates compared with chemoradiotherapy alone, 
suggesting that it could be an effective strategy when aiming for 
organ preservation24–28. The Organ Preservation in Patients with 
Rectal Adenocarcinoma trial29 evaluated organ preservation 
rates after TNT, comparing induction chemotherapy versus 
consolidation chemotherapy, and reported organ preservation 
rates of 39–54% at 5 years. However, this study included all 
T3-category and N + category tumours and therefore primarily 
consisted of lower-risk tumours.

Currently, there are lack of data on W&W strategies and 
associated oncological outcomes in patients with high-risk LARC 
achieving a CR after TNT. The feasibility and safety of the W&W 
approach in this population remain controversial, primarily due 
to concerns about an increased risk of local recurrence and 
distant metastases. This study aimed to evaluate oncological 
outcomes of patients with high-risk LARC who achieved a CR 
after TNT and to compare outcomes of W&W patients with 
surgically treated patients.

Methods
Patients
All consecutive patients with high-risk LARC without distant 
metastases, who were treated with TNT and surgery or W&W at 
the Catharina Hospital, Eindhoven, between January 2016 and 
February 2023, were retrospectively selected. All baseline 
magnetic resonance imaging (MRI) scans were assessed by one 
experienced radiologist specialised in rectal cancer. Patients 
were included if at least one ‘high-risk’ tumour characteristic 
was present (Fig. 1): 

(a) Tumour invasion into the MRF; and/or
(b) EMVI grade IV; and/or
(c) TDs; and/or
(d) Lateral lymph nodes with a short-axis ≥ 7 mm.

The presence of only a threatened MRF (distance ≤ 1 mm) 
without invasion was considered insufficient for inclusion. 
Patients lacking a response MRI scan or with less than 1 year of 
follow-up after surgery or the last chemoradiotherapy fraction 
(W&W patients) were excluded.

The MRI scans met the following requirements: 

• 1.5 or 3 Tesla MRI scanner.
• Phased-array receiver coil for pelvic imaging.
• High-resolution T2-weighted imaging in three planes 

(sagittal, coronal, and transverse), maximum slice 
thickness 3 mm, no fat suppression.

• Diffusion-weighted imaging (DWI) with b-value ≥ b800 and 
apparent diffusion coefficient maps.

• T2 and DWI must cover the entire tumour area.
• No endorectal filling.

Imaging quality was deemed sufficient by the study radiologist 
(JN, 13 years of experience). MRI assessment was performed in 
accordance with the Dutch and ESGAR guidelines30,31.

Patients with a clinical CR (cCR) or pathological CR (pCR) after 
neoadjuvant therapy were categorized as the CR group and 
patients with partial response or no response were categorized 
as the non-CR group. cCR was defined as the absence of residual 
disease on clinical evaluation, using digital rectal examination, 
endoscopy, and pelvic MRI with DWI. pCR was defined as the 
absence of vital tumour cells in the resected specimen (Mandard 
1, pT0N0).

This study was approved by the Dutch Medical Research Ethics 
Committees United—Nieuwegein (registration number 
AW23.041/W23.008.) and exempt from the Medical Research 
Involving Human Subjects Act. Written informed consent was 
waived due to the retrospective design.

Treatment
During the study period, TNT was given in selected patients with 
poor prognostic features and locally advanced tumours, based on 
multidisciplinary team discussions, and was primarily delivered 
as induction chemotherapy.

Neoadjuvant chemotherapy generally consisted of doublet 
chemotherapy: four 3-weekly cycles of CAPOX (capecitabine 
1000 mg/m2 orally twice daily for 14 days with oxaliplatin 
130 mg/m2 intravenously on day 1), or six 2-weekly cycles of 
FOLFOX-6 (5-fluorouracil 400 mg/m2 intravenously on day 1 
followed by continuous infusion of 2400 mg/m2 over 44 hours, 
plus oxaliplatin 85 mg/m2 intravenously and leucovorin 400 mg/m2 

intravenously, both on day 1), or triplet chemotherapy: six 
2-weekly cycles of FOLFOXIRI (irinotecan 165 mg/m2 body surface 
area (BSA) intravenously, followed by oxaliplatin 85 mg/m2 BSA 
intravenously with leucovorin 400 mg/m2 BSA on day 1, followed 
by 3200 mg/m2 BSA of continuous 5-fluorouracil intravenously on 
days 1–2).

Neoadjuvant chemoradiotherapy consisted of external beam 
radiotherapy (from January 2016 to June 2019, Intensity 
Modulated Radiotherapy; since June 2019, Volumetric Modulated 
Arc Therapy technique) with a cumulative dose of 50.0–50.4 Gray 
in 1,8–2 Gray fractions with concomitant chemotherapy 
(capecitabine 825 mg/m2 twice daily on radiotherapy days).

Response to TNT was evaluated with MRI-DWI and computed 
tomography scans 6–8 weeks after treatment. For (near) cCR, 
digital rectal examination and endoscopy were performed to 
confirm a CR. If uncertain, restaging with MRI, endoscopy, and 
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digital rectal examination was conducted after 12 weeks. Upon 
confirming cCR, a W&W approach was considered in 
consultation with the patient, following standard guidelines32. 
Patients without a CR were advised to proceed to total 
mesorectal excision (TME) surgery.

Outcomes
The primary outcome was 3- and 5-year OS. Secondary outcomes 
were regrowth rate, death-censored regrowth-free survival, 
organ-preservation rate, death-censored organ survival, local 
recurrence rate, death-censored local recurrence-free survival 
(LRFS), distant metastases rates, death-censored distant 
metastasis-free survival (DMFS) and death-censored 
recurrence-free survival (RFS). Local regrowth was defined as 
the reappearance of vital tumour tissue on MRI-DWI and/or 
endoscopy in cCR patients. Organ preservation was defined as 
sustained cCR without subsequent radical surgery due to a 
residual tumour or a stenosis. Local recurrence was defined as 
histopathological or clinical (imaging in combination with 
clinical findings, with consensus in the multidisciplinary team) 
evidence of recurrent disease within the pelvis after TME surgery.

Statistical analysis
Statistical analyses were performed using IBM SPSS Statistics® 
version 25.0 (IBM, Armonk, New York, USA). Continuous data 
were reported as mean(standard deviation (s.d.)) or as median 
(range), and categorical data as counts with percentages. Group 

differences in categorical data were assessed using the χ2 test or 
Fisher’s exact test; continuous variables were compared using 
the independent samples t test. A two-sided P-value < 0.05 was 
considered statistically significant. Kaplan–Meier survival 
analyses evaluated overall survival (OS), death-censored 
regrowth-free survival, death-censored organ survival, 
death-censored LRFS, death-censored DMFS, and 
death-censored RFS. OS was calculated from the date of 
diagnosis until the date of death, with censoring at last 
follow-up for patients still alive. Death-censored regrowth-free 
survival was calculated from restaging MRI after TNT until the 
date of regrowth, with censoring at last follow-up or death. 
Death-censored organ survival was calculated from restaging 
MRI after TNT until the date of surgery; patients without 
surgery were censored at death or last follow-up. 
Death-censored LRFS, DMFS, and RFS were calculated from the 
date of diagnosis until date of event, that is, the date of 
regrowth, local recurrence, or distant metastases, with 
censoring at death or last follow-up. Follow-up time was defined 
as the time from diagnosis to the last reported clinical follow-up.

Results
Study population
A total of 135 patients with high-risk LARC were treated with TNT 
during the study period. Three patients (2.2%) died during or short 
after neoadjuvant treatment: one due to progressive disease 

Fig. 1 High-risk criteria (‘MEND-criteria’) 

a Mesorectal fascia invasion, b extramural venous invasion grade IV, c tumour deposit, d pathological lateral lymph node.
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during induction chemotherapy, one due to progressive disease 
after completion of TNT, and one due to an out-of-hospital 
cardiac arrest, most likely caused by sepsis due to tumour 
abscess formation, which was already present at diagnosis. Of 
the 132 remaining patients, 29 (21.5%) achieved a cCR after TNT. 
The remaining 103 patients (76.3%) without cCR underwent 
surgery. Among those who underwent surgery, 15 of 103 (14.6%) 
had a pCR. Retrospective review demonstrated that 10 of 15 of 
these patients with pCR demonstrated a radiological partial or 
good response at restaging. Due to uncertainty regarding a cCR, 
surgery was performed. In another 3 of 15 patients with pCR, a 
radiological CR was documented; in one case surgery was 
pursued due to a persistent stenosis, whereas in the other two 
the indication was unclear, although patient preference may 
have contributed. Lastly, in the remaining 2 of 15 patients with 
pCR, restaging assessment was limited by mucinous tumour 
and motion artifacts.

When combining cCR and pCR, 44 patients (32.6%) achieved a 
CR (Fig. 2). Baseline characteristics of the CR group and the 
non-CR group are presented in Table 1. No significant differences 
for age, sex, tumour category, and MEND-criteria were found 
between the groups.

Total neoadjuvant therapy
The majority of patients (95.5%) were treated with induction 
chemotherapy. Four patients (3.0%) received neoadjuvant 
consolidation chemotherapy after chemoradiotherapy. In three 
cases, consolidation chemotherapy was administered due 
to persistent, possibly irresectable disease. In one case, the 
patient was referred after initiation of chemoradiotherapy 
elsewhere, and consolidation chemotherapy was subsequently 
administered. Additionally, two patients received consolidation 
chemotherapy in addition to induction chemotherapy during 
the waiting period before surgery due to an excellent response. 
Treatment regimens are presented in Table 1. In those treated 
with triplet chemotherapy (36 of 132, 27.3%), a CR (pCR or cCR) 

was achieved in 18 patients (50%). In comparison, for patients 
treated with doublet chemotherapy (96 of 132, 72.7%), a CR was 
observed in 26 patients (27.1%) (P = 0.013).

Oncological outcomes
The median follow-up of all patients was 42.5 months (range 7– 
82). The median follow-up time of all patients in the CR group 
was 42 months (range 9–76) compared with 42.5 months (range 
7–82) in the non-CR group. Dividing the cohort based on 
treatment strategy, the median follow-up time in all W&W 
patients was 44 months (range 16–71) compared with 42 months 
(range 7–82) in all surgically treated patients.

Local regrowth and local recurrence
Local regrowth was observed in 7 of 29 patients (24.1%) who 
entered a W&W approach. The median time to regrowth was 7 
months (range 3–37). The 1- and 3-year death-censored 
regrowth-free survival rates were 79.2% and 79.2% (95% 
confidence interval (c.i.) 64.3 to 94.1; Fig. 3). Radical salvage TME 
surgery was performed in all patients with regrowth.

A total of 110 patients (81.5%) underwent surgery, either after 
neoadjuvant treatment or after regrowth. In the CR group, one 
patient (2.3%) developed a local recurrence after 24 months, and 
was one of the cCR patients who underwent salvage TME 
surgery after regrowth and developed a local recurrence 
thereafter. In the non-CR group, 14 patients (15.9%) developed 
local recurrence, occurring after a median 16.5 months (range 
11–57). The 1- and 3-year estimated death-censored LRFS rates 
were 100% and 97.6% (95% c.i. 92.9 to 100) in the CR group, 
respectively, compared with 98.8% (95% c.i. 96.4 to 100) and 
85.8% (95% c.i. 78.0 to 93.6), respectively, in the non-CR group 
(P = 0.016) (Fig. 4).

Organ preservation in W&W patients
Organ preservation was achieved in 21 of 29 patients (72.4%) who 
entered a W&W approach. Surgery was required in seven patients 

TNT in
high-risk LARC

n = 135

cCR
n = 29

Died during or shortly after
completion of neoadjuvant
treatment n = 3

No cCR
n = 103

pCR
n = 15

Non-CR
n = 88

CR group
n = 44

Fig. 2 Study flowchart of included patients 

TNT, total neoadjuvant therapy; LARC, locally advanced rectal cancer; cCR, clinical complete response; pCR, pathological complete response; non-CR, non-complete 
response; CR, complete response.
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due to tumour regrowth, whereas one patient required surgery 
due to a persistent stenosis. In one patient, stoma formation 
was required due to a stenosis, although the rectum remained in 
situ. Consequently, this patient was classified as having organ 
preservation. The 1- and 3-year death-censored organ survival 
rates were 82.6% (95% c.i. 68.7 to 96.5) and 75.4% (95% c.i. 59.5 to 
91.3), respectively.

Distant metastases
Distant metastases occurred in 7 patients (15.9%) in the CR group 
and 21 patients (23.9%) in the non-CR group. The median time to 
occurrence of distant metastases was 22 months (range 12–29) in 
the CR group and 17 months (range 11–53) in the non-CR group. 
Among the W&W patients, four patients (13.8%) developed 
distant metastases, occurring after a median 22.5 months (range 
12–26). Of the seven patients with local regrowth, two developed 
distant metastases (28.6%). The 1- and 3-year estimated 
death-censored DMFS rates were 97.7% (95% c.i. 93.2 to 100) and 
82.7% (95% c.i. 70.9 to 94.5), respectively, in the CR group 
compared with 97.6% (95% c.i. 94.3 to 100) and 76.0% (95% c.i. 
66.2 to 85.8), respectively, in the non-CR group (P = 0.273) (Fig. 4).

Recurrence-free survival
The 1-year estimated death-censored RFS was 90.7% (95% c.i. 82.1 
to 99.3) in the CR group versus 97.6% (95% c.i. 94.3 to 100) in the 
non-CR group (P = 0.847). The 3-year estimated death-censored 
RFS was 73.6% (95% c.i. 60.1 to 87.1) in the CR group versus 
71.4% (95% c.i. 61.2 to 81.6) in the non-CR group (P = 0.847) (Fig. 4).

Overall survival
The median follow-up time of all patients for the OS analysis was 
44.5 months (range 19–99) in the CR group and 55.5 months (range 
18–89) in the non-CR group. The 3- and 5-year estimated OS rates 
were 100% and 89.5% (95% c.i. 75.8 to 100), respectively, in the CR 
group compared with 84.0% and 84.0% (95% c.i. 76.0 to 92.0), 
respectively, in the non-CR group, (P = 0.131) (Fig. 5).

Table 1 Baseline characteristics of the CR group and non-CR 
group

CR (n = 44) non-CR (n = 88) P*

Age (years), mean(s.d.) 57.98(10.8) 59.73(10.3) 0.367†
Sex 0.358

Male 32 (72.7%) 57 (64.8%)
Female 12 (27.3%) 31 (35.2%)

T category 0.085
T3 26 (59.1%) 38 (43.2%)
T4 18 (40.9%) 50 (56.8%)

N category 0.553
N0 3 (6.8%) 3 (3.4%)
N1 15 (34.1%) 28 (31.8%)
N2 26 (59.1%) 57 (64.8%)

EMVI grade IV 0.277
Yes 22 (55.0%) 54 (61.4%)
No 22 (50.0%) 34 (38.6%)

MRF invasion 0.572
Yes 21 (47.7%) 37 (42.0%)
No 23 (52.3%) 51 (58.0%)

Tumour deposits 0.079
Yes 29 (65.9%) 68 (77.3%)
No 15 (34.1%) 17 (19.3%)
Missing 0 (0%) 3 (3.4%)

Lateral lymph nodes 0.596
Yes 11 (25.0%) 26 (29.5%)
No 33 (75.0) 62 (70.5%)

Chemotherapy 0.675
ICT 41 (93.2%) 85 (96.6%)
ICT + CCT 1 (2.3%) 1 (1.1%)
CCT 2 (4.5%) 2 (2.3%)

Type of chemotherapy 0.045
CAPOX 24 (54.5%) 65 (73.9%)
FOLFOX 2 (4.5%) 5 (5.7%)
FOLFOXIRI 18 (40.9%) 18 (20.5%)

Chemoradiation
Yes 44 (100%) 88 (100%)
No 0 (0%) 0 (0%)

Values are n (%) unless indicated otherwise. CR, complete response;. non-CR, 
non-complete response; EMVI, extramural venous invasion; MRF, mesorectal 
fascia; ICT, induction chemotherapy; CCT, consolidation chemotherapy; 
CAPOX, capecitabine, oxaliplatin; FOLFOX, 5-fluorouracil, oxaliplatin, 
leucovorin; FOLFOXIRI, 5-fluorouracil, oxaliplatin, irinotecan, leucovorin. *χ2 

test, except †independent samples t test.
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Fig. 3 Kaplan–Meier estimates of regrowth-free survival in patients managed with W&W 
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a LRFS; log rank, P = 0.016, b DMFS; log rank, P = 0.273, c RFS; log rank, P = 0.847. LRFS, local recurrence-free survival; CR, complete response; non-CR, non-complete 
response; DMFS, distant metastasis-free survival; RFS, recurrence-free survival.
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Oncological outcomes in W&W patients
The estimated 3- and 5-year OS rates for W&W patients were 
100% and 90.9% (95% c.i. 73.8 to 100) compared with 86.1% (95% 
c.i. 79.0 to 93.2) and 84.2% (95% c.i. 76.4 to 92.0) for patients who 
underwent immediate surgery (P = 0.115) (Fig. 6). The estimated 
1- and 3-years RFS rates for W&W patients were 86.2% (95% c.i. 
73.7 to 98.7) and 71.9% (95% c.i. 55.4 to 88.4), respectively, 
compared with 97.9% (95% c.i. 95.0 to 100) and 72.3% (95% c.i. 
63.1 to 81.5), respectively, for surgically treated patients (P =  
0.680) (Fig. 7).

Discussion
The present study evaluated patients with LARC with specific 
high-risk tumour characteristics associated with a poor 
prognosis who achieved a pCR or cCR after TNT. The authors 
demonstrated a CR rate of 32.6% after TNT in patients with 
high-risk LARC. These patients have a favourable 5-year OS of 
89.5%. Local regrowth was observed in seven patients (24.1%) 
with cCR after a median follow up time of 44 months (range 16- 
71). Patients managed with a W&W approach were not 
associated with increased risk for local recurrence and distant 
metastases, or worse survival, compared with the patients who 
underwent immediate surgery.

In the present study, the incidence of regrowth among W&W 
patients was comparable to previous studies17,23,33–35 on W&W 
strategies in rectal cancer, despite the selection of patients with 
high-risk LARC. A large cohort study23 involving 1009 patients 
similarly reported a 2-year cumulative regrowth incidence of 
25.2%, whereas Fernandez et al.18 observed regrowth in 26.7% of 
patients. Importantly, all patients with regrowth in the cohort 
were successfully treated with radical salvage TME surgery, 
consistent with findings by van der Valk et al.23, who also 
demonstrated high success rates for salvage TME surgery after 

regrowth. In the present study, patients managed with a W&W 
approach were not associated with worse oncological outcomes 
compared with the surgically treated patients (3-year RFS 71.9% 
versus 72.3%, respectively, and 5-year OS 90.9% versus 84.2%, 
respectively). These findings align with the results from the 
Manchester Tertiary Cancer Centre36, which reported similar 
DFS and OS rates between W&W and surgically treated patients 
with rectal cancer, despite the cohort including more high-risk 
LARC tumours. In the context of local recurrence, the CR 
patients had a significantly lower risk of local recurrence 
compared with non-CR patients (3-year death-censored LRFS 
97.6% versus 85.8%, respectively; P = 0.016).

Estimated organ preservation survival at 3 years was 75.4% in 
patients who entered a W&W approach. Other studies36,37

focusing on organ preservation reported comparable organ 
preservation rates. The lower adoption of the W&W approach in 
the early years of the study period likely explains why 14.6% of 
the surgically treated patients had a pCR. Most of these patients 
underwent restaging 4 weeks after the last fraction of 
chemoradiotherapy. In retrospect, nearly all of these patients 
demonstrated a good response on imaging, and none developed 
a local recurrence. Therefore, it is important to consider 
delaying surgery and awaiting the maximum therapeutic effect 
before deciding to operate. With a favourable response on the 
first restaging, prolonging the waiting interval to 12 weeks can 
be considered in order to avoid unnecessary surgery.

This study suggests that, even in patients with high-risk LARC, 
5-year OS can be favourable when a CR is achieved after TNT. 
Moreover, survival outcomes are comparable to those reported 
in earlier studies23,38 on patients with a CR, despite the fact that 
those studies included fewer tumours with high-risk criteria. 
The beneficial 5-year OS of the CR group supports the 
hypothesis that a good response to neoadjuvant therapy is a 
sign of favourable tumour biology, and can serve as a prognostic 
factor for oncological outcomes39–41. The risk of developing 
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Fig. 5 Kaplan–Meier estimates of overall survival in patients with CR versus patients with non-CR 

CR, complete response, non-CR, non-complete response. Log rank, P = 0.131.
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distant metastases in the CR patients of this cohort is relatively 
low compared with what is generally known from patients with 
LARC, also suggesting favourable tumour biology in those 
achieving a good response42–44. When considering only the 
W&W group (cCR), and comparing it with all patients who 
underwent immediate surgery (pCR and non-CR), the present 
study showed that a W&W approach in patients with high-risk 
LARC does not result in poorer survival rates (5-year OS 90.9% 
versus 84.2%, respectively).

The findings suggest a realistic chance of achieving a CR after 
TNT (32.6%), particularly with triplet induction chemotherapy, 
which showed significantly higher CR rates compared with 
doublet induction chemotherapy (50.0% versus 27.1%, 
respectively; P = 0.013). However, triplet chemotherapy was 
introduced later in the study period, coinciding with increased 
adoption of the W&W approach. Evidence supporting the 
superiority of triplet chemotherapy over doublet chemotherapy 
in achieving CR in rectal cancer is limited. A meta-analysis45 by 
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W&W, watch-and-wait. Log rank, P = 0.115.
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Moretto et al. showed that induction chemotherapy with 
FOLFIRINOX had better OS and pCR rates than induction 
chemotherapy with CAPOX. Currently, the JANUS trial46 is 
exploring outcomes of chemoradiotherapy with triplet versus 
doublet consolidation chemotherapy in patients with LARC. 
Furthermore, the MEND-IT trial16 is studying the effect of 
FOLFOXIRI and chemoradiotherapy on CR rates in patients with 
high-risk LARC. Further research is needed to evaluate whether 
triplet versus doublet induction chemotherapy provides superior 
long-term organ-preserving and oncological outcomes in 
patients with high-risk LARC.

This study is the first to evaluate a W&W approach in patients 
with high-risk LARC. Its strength lies in the selection of patients 
with LARC with high-risk tumour characteristics associated with 
poorer prognosis, demonstrating that, even in this group, a 
W&W approach is safe. However, limitations include its 
retrospective design and relatively small study population. As 
this study only included patients treated with TNT, selection 
bias may have played a role, favouring fitter patients. 
Additionally, the present study lacks detailed data on induction 
chemotherapy and chemoradiotherapy induced toxicity, and 
functional outcomes after W&W and TME surgery. Lastly, this 
study combined cCR and pCR outcomes, as both are associated 
with similar oncological outcomes and likely reflect beneficial 
tumour biology37. However, the authors acknowledge that cCR is 
determined clinically and therefore carries the risk of local 
regrowth, whereas pCR is pathologically confirmed after surgery 
and does not bear this risk. In contrast, patients who did not 
undergo surgery were not at risk of local recurrence, as local 
recurrence is defined as occurring only following surgical 
resection. Therefore, whereas combining these groups is 
appropriate for evaluating the prognostic value of CR, caution is 
warranted when interpreting outcomes such as regrowth and 
local recurrence.

A W&W approach can be considered safe and feasible for 
patients with high-risk LARC in whom a CR is achieved. In case 
of a good response to neoadjuvant treatment, prolonging the 
waiting interval may prevent unnecessary surgery resulting in a 
pCR. Favourable long-term oncological outcomes were observed 
in patients with high-risk LARC who achieved a CR after TNT, 
suggesting that tumour response may be a more reliable 
predictor of oncological outcomes than baseline clinical tumour 
stage.
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