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Neoadjuvant chemoradiotherapy (nCRT) followed by total mesorectal excision
(TME) and selective use of adjuvant chemotherapy is currently considered the
standard of care for locally advanced rectal cancer (LARC). Despite this,
the concept of organ preservation is gradually challenging this approach. The
management of complete clinical remission (cCR) lacks international consensus,
leading scholars to develop their own perspectives based on well-designed studies
and long-term data from large multicenter cohorts. To ensure appropriate
treatment, this review focuses on the choice of neoadjuvant therapy, criteria for
defining cCR, and treatment strategies for patients who achieve cCR after
neoadjuvant therapy. By providing guidance on the accurate management of
LARC patients after cCR, this review aims to prevent over- or under-treatment.

locally advanced rectal cancer, neoadjuvant treatment, clinical complete response,
watch and wait policy, organ preservation

1 Introduction

For Colorectal cancer is the third most prevalent cancer in the world, and rectal cancer
accounts for approximately 31% of all cases (1, 2). locally advanced rectal cancer (LARC) is
typically defined as stages II-III of the disease. The current standard treatment for advanced
rectal cancer is total mesorectal excision (TME) followed by preoperative
chemoradiotherapy, as supported by the Dutch trial and the German trial CAO/ARO/
AIO-94 (3). In recent years, there has been a tendency to increase the intensity of systemic
chemotherapy both before and after preoperative radiotherapy (4-6). Moreover, the
introduction of total neoadjuvant therapy (INT) has further improved the rate of
achieving complete pathological response (pCR) in advanced rectal cancer patients after
neoadjuvant therapy (7-10). Notably, pCR can only be determined through examination of
resected tissue after surgery (11). However, for patients who have achieved complete tumor
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regression after preoperative neoadjuvant therapy, the necessity of
surgery remains uncertain.

In 2009, Brazil’s Habr-Gama proposed the “watch and wait
method” (W&W) based on complete clinical response (12). Clinical
complete remission refers (cCR) to the absence of evidence of
residual tumor in the local area of the primary lesion confirmed by
physical examination and auxiliary examination after neoadjuvant
therapy (ycTONO) (13). A meta-analysis comparing TME to the
W&W strategy found similar survival outcomes in rectal cancer
patients who achieved cCR after neoadjuvant radiotherapy,
suggesting that patients achieving cCR after neoadjuvant therapy,
surgical intervention may not be the only course of action.

Amidst the excitement, a recent study has indicated that the
correlation between cCR and pCR is still unsatisfactory, mainly due
to the limitations of existing diagnostic methods. The criteria may
be too lenient, including patients who have not reached the “safe
range” in the W&W cohort, or too strict, leading to radical surgery
(RS) for patients who might otherwise be evaluated for complete
clinical response (14-16). Furthermore, opting for the W&W
approach poses a potential risk of residual tumors for patients
(17-20). Research indicates that around 20-30% of patients who
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reach cCR after neoadjuvant chemoradiotherapy (nCRT) could
experience local tumor regrowth during the monitoring period
(21). This prompts us to question whether the decision to pursue
the W&W strategy is appropriate for individuals who achieve cCR
following neoadjuvant therapy.

The objective of this article is to provide a comprehensive
overview of therapeutic strategies for patients who have achieved
cCR following neoadjuvant therapy, including the establishment of
cCR criteria and methods for monitoring recurrence (Figure 1).
Additionally, we seek to review the latest advancements in
neoadjuvant therapy for advanced rectal cancer. By analyzing
clinical trials, we intend to assess both non-surgical and surgical
options and propose diagnostic and treatment approaches for
patients with cCR following neoadjuvant therapy.

2 Current status of neoadjuvant
therapy for advanced rectal cancer

Preoperative chemoradiotherapy has become the standard
treatment for LARC since the mid-2000s. Until recently there are
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Diagram of treatment methods for locally advanced rectal cancer patients. ncCR, near-complete response; cCR, clinical complete response; SCRT,
short-course radiotherapy; LCRT, long course concurrent chemoradiation; INCT, induction chemotherapy; CNCT, consolidation chemotherapy;
DRE, digital rectal examination; CEA, Serum carcinoembryonic antigen; Miles, abdominoperineal resection; Dixon, low anterior resection; TEM,
traditional transanal endoscopic microsurgery; TAMIS, transanal minimally invasive surgery.
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few studies have demonstrated the survival benefits and potential
for improved pCR associated with preoperative chemoradiotherapy
(22-26). Given the concept of non-operative management,
researchers have conducted several investigations to enhance
preoperative treatment options, such as TNT, short-course
radiotherapy (SCRT), and long-course chemoradiotherapy (LCRT).

However, comparing the 2017 European Society for Medical
Oncology (ESMO) guidelines and the 2022 National
Comprehensive Cancer Network (NCCN) guidelines (27, 28). The
selection of neoadjuvant therapy and the decision regarding
chemotherapy before and after radiotherapy for rectal cancer
remain subjects of controversy. Presently, efforts are being
directed towards refining the TNT approach, investigating the
intensity of chemotherapy to enhance response rates, and
expanding the options for non-surgical and local surgical
methods. This progressive direction focuses on optimizing TNT
and exploring various strategies to improve treatment outcomes in
rectal cancer patients.

2.1 Neoadjuvant chemoradiotherapy

Neoadjuvant therapy is a common treatment approach for
individuals with LARC. Typically, this involves LCRT or SCRT.
The chemotherapeutic agents fluorouracil or capecitabine are
commonly used in the neoadjuvant setting (29, 30). While the
standard strategy has resulted in a reduction in locoregional
recurrence rates, improvements are still needed in terms of
achieving a pCR and systemic disease control. In recent years, a
series of trials exploring improved neoadjuvant treatment for LARC
have shown that the addition of irinotecan to capecitabine based
chemoradiotherapy before surgery can improve the pCR rate of
patients with specific genetic markers (UGT1A1) (31); On the basis
of radiotherapy, mfolfox6 (a chemotherapy regimen consisting of
leucovorin, 5-FU and oxaliplatin) can improve the pCR rate of
patients compared with the traditional fluorouracil regimen. Still, it
does not significantly improve the 3-year disease free survival (DFS)
(32). However, larger scale tests are still needed to verify the
existing findings.

The conventional treatment plan for classical SCRT involves
administering a dose of 5x5Gy, once a day, with each session
delivering 5Gy over 5 consecutive days. Additionally, in classic
SCRT, several radiotherapy techniques can be used to assist in
treatment. For SCRT, 3D-CRT usually meets the treatment
requirements, especially in situations where technical conditions
are limited (33). However, IMRT (including VMAT) is more
suitable for patients who need to protect surrounding normal
tissues due to its precise dose control and reduced side effects.
Therefore, using IMRT/VMAT would be a better choice, but it also
depends on the availability of equipment and technology at the
treatment center (34). Nonetheless, it is not advised to combine
concurrent chemotherapy and targeted drugs (35, 36). In the Trans-
Tasman Radiation Oncology Group (TROG) clinical trial, patients
with T3 rectal cancer were randomized to receive either SCRT or
LCRT before surgery. The study found that the pCR rate was
significantly lower in the SCRT group (0.7%) compared to the
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LCRT group (16%). Additionally, the rate of positive
circumferential resection margin (CRM) was higher in the SCRT
group (12.9%) than in the LCRT group (4.4%) (37). This is
primarily due to the short interval between radiotherapy and
surgery, which limited tumor regression, and the absence of
concurrent chemotherapy, which would have enhanced
radiosensitivity and tumor response. Several trials have proved
that the improved method is to carry out consolidation
chemotherapy during the 4-8 week rest period between short-
term radiotherapy and surgery, for it helps target and eradicate
microscopic metastatic disease that may not be addressed by
localized radiotherapy alone, further reducing tumor size and
extent, increasing the likelihood of achieving negative surgical
margins and improving pCR rates, and prevent tumor
progression during the waiting period (38), thereby increasing the
likelihood of achieving negative surgical margins and improving
overall treatment outcomes.

2.2 Total neoadjuvant therapy

TNT refers to the transfer of all or part of adjuvant
chemotherapy from the postoperative stage to the preoperative
stage on the basis of the standard diagnosis and treatment scheme of
nCRT + TME + postoperative adjuvant chemotherapy. Compared
with the previous standard mode, this strategy has better pCR,
downstaging rate, and lower recurrence rate and can avoid the effect
of adjuvant chemotherapy affected by patient compliance and
postoperative complications (39-52).

A recent meta-analysis comparing outcomes in patients with
LARC who received TNT vs. Concurrent chemoradiotherapy
followed by surgery and adjuvant chemotherapy (CRT plus A)
(52). The results revealed that the pooled prevalence of pCR was
29.9% (range, 17.2%-38.5%; median, 27.7%) in the TNT group and
14.9% (range, 4.2%-21.3%; median, 13.8%) in the CRT plus A
group. TNT was associated with a higher chance of achieving a pCR
(odds ratio [OR], 2.44; 95% CI, 1.99-2.98; P < 0.001) and
significantly higher odds of improved disease-free survival in
patients who received TNT (OR, 2.07; 95% CI, 1.20-3.56; =
49%; P =0.009). According to the different sequences of CRT and
neoadjuvant chemotherapy, induction chemotherapy (INCT) with
systemic chemotherapy given before CRT and consolidation
chemotherapy (CNCT) with systemic chemotherapy given after
CRT have been explored. Both methods showed improved results
compared with conventional preoperative. Significantly, two
prospective clinical trials, namely OPRA and CAO/ARO/AIO-12,
have specifically investigated the sequencing of chemotherapy and
concurrent chemoradiotherapy in rectal cancer patients.

The OPRA trial demonstrated comparable three-year disease-
free survival (DFS) rates in both groups. However, compared with
the INCT-CRT group, the organ preservation rate was higher in the
CRT-CNCT group (45% vs 33%), and more seriously, the tumor
regrowth rate was unexpectedly high in the INCT-CRT group
(40%). This seems to indicate that when considering the W&W
strategy, CRT-CNCT may be the preferred treatment for LARC. But
the reason for this phenomenon may be that compared to the
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INCT-CRT group, the CRT-CNCT group has a longer assessment
interval (TT), which may allow more ncCR patients to transition to
cCR status. We recommend that INCT-CRT should still be a viable
treatment option in cases where there is no difference in survival
outcomes between the two TNT regimens and high regrowth rates
cannot be further clearly explained.

Unlike the OPRA trial, the CAO/ARO/AIO-12 study required
TME after preoperative chemoradiotherapy. The results of this
study exhibited that CNCT following CRT resulted in higher
rates of pCR compared to induction chemotherapy followed by
CRT and TME. Specifically, the 10-year cumulative incidence of
distant metastasis was significantly lower for patients with complete
regression (TRG 4), showing a rate of 10.5%, compared to 29.3% for
intermediate regression (TRG 2 and 3) and 39.6% for poor
regression (TRG 0 and 1). DFS was also notably higher at 89.5%
for TRG 4, compared to 73.6% for intermediate and 63% for poor
regression (3). The higher pCR rates in patients receiving CNCT
can be attributed to the extended tumor exposure to systemic
chemotherapy, which targets residual tumor cells weakened by
the preceding radiotherapy, thus improving the complete
regression outcome. This study provides some supporting
evidence for the effectiveness of CNCT in preserving organ
function, as observed in the OPRA trial.

2.3 Neoadjuvant immunotherapy

The therapeutic efficacy of immunotherapy has been widely
acknowledged in advanced colorectal cancer patients with deficient
DNA mismatch repair (AIMMR) or high microsatellite instability
(MSI-H). A recent cohort study observed a remarkable complete
response rate of 90% among 20 LARC patients with dMMR/MSI-H
after undergoing 7 cycles of neoadjuvant immunotherapy (53).
Conversely, for patients with proficient DNA mismatch repair
(pPMMR) or microsatellite stability (MSS), several phase II trials
have indicated that combining neoadjuvant radiotherapy with
immunotherapy yields a higher rate of pCR (54-56).

In conclusion, compared to nCRT, TNT significantly improves
clinical response and RO resection rates, while exhibiting lower
toxicity. Currently, TNT combined with TME has been proven to
enhance long-term survival. Additionally, for patients with cCR
following TNT treatment, W&W offers a promising alternative,
potentially avoiding the risks of surgery and organ resection.
Regarding the choice of TNT regimen, the CNCT scheme, which
involves a longer interval from nCRT to surgical decision and more
complete tumor regression, may be more suitable for patients who
prioritize organ preservation. In contrast, for patients at high risk of
tumor metastasis, the INCT regimen is a more appropriate option
for early systemic control. Although replacing long-course
radiotherapy with short-course radiotherapy in TNT appears to
improve therapeutic outcomes, further large-scale studies are
needed to confirm these findings. Regarding systemic
chemotherapy in TNT, adding irinotecan to the traditional
regimen may enhance tumor regression and survival, while
incorporating immunotherapy can yield satisfactory tumor
regression rates and improve oncologic prognosis.
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3 Assessment of clinical
complete response

3.1 Definition of cCR, near-cCR, pCR

PCR was defined as the absence of any residual tumor cells
detected in the operative specimen, both at the primary tumor site
and regional lymph nodes (ypTONOMXx).

The diagnostic criteria for cCR currently involve digital anal
examination (DRE), endoscopy, and pelvic high-resolution MRI.
These methods are used to determine if certain conditions are met:

1. The original tumor area appears normal during DRE, and
no palpable tumor mass is detected.

2. Under endoscopy, there are no signs of tumor or only a few
residual erythematous ulcers or marks.

3. Pelvic high-resolution MRI shows substantial reduction in
tumor size, with no observable residual tumor mass or only
limited DWT signal indicating residual fibrosis. In some
cases, residual intestinal wall thickening due to edema may
be present, and there are no suspicious lymph nodes (57).

However, the current criteria for cCR still face challenges in
terms of the accuracy of diagnosis. A previous study investigated
expert opinions on non-surgical treatment after neoadjuvant
therapy, and the results were shocking: 122 experts proposed over
70 different combinations of survey and imaging methods to define
cCR (58). On one hand, the criteria are too lenient, allowing some
patients who have not reached the “safe range” to be included in the
W&W cohort. This can lead to local regrowth and distant
metastasis. Previous studies have revealed that the proportion of
cCR patients who actually achieve pCR after surgical resection is
only 25% (59). For example, in a study involving 880 patients with
cCR from the W&W database, the 2-year local regrowth rate was
25.2%, and the distant metastasis rate was 8% (60). Other studies
have also indicated that the rate of local regrowth in patients
achieving cCR can reach approximately 25% with a W&W
strategy (61-64). On the other hand, the criteria might be too
strict, resulting in many patients who could have been evaluated for
complete clinical response undergoing RS instead. This approach
carries a higher risk of complications and mortality rates. In a
retrospective study, a cohort of 282 patients who underwent post-
chemoradiotherapy or high-dose-rate brachytherapy (HDRBT)
TME was included (65). Among these patients, 21.2% (60
patients) achieved a pCR, while only 3.2% of patients were
classified as achieving a cCR after neoadjuvant therapy. This
discrepancy can be attributed to the presence of residual mucosal
abnormalities that prevent the attainment of cCR. Therefore, there
is a need to strike a balance in the judgment of cCR criteria to avoid
both under- and over-treatment of patients.

The concept of near complete clinical response (ncCR) was
introduced to address the issue of defining tumor regression after
nCRT. The MSKCC criteria, developed by a study led by MSKCC
and involving 20 clinical centers, classified the degree of tumor
regression into three categories: complete clinical response (cCR),
near complete clinical response (ncCR), and incomplete clinical
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response (iCR) (66). This was the first attempt to classify tumor
regression after nCRT. The China W&W Database Study Group
(CW&WD) further refined the definition of ncCR. According to
their definition, after neoadjuvant radiotherapy, physical
examination and adjuvant assessments showed substantial tumor
response in the form of scar tissue, but the tumor did not meet the
diagnostic criteria for cCR (67). Hupkens et al. reported that among
49 patients initially identified as ncCR, the evaluation was extended
up to 13-49 weeks (median: 23 weeks) after nCRT, and ultimately,
44 of these patients (90%) achieved cCR and proceeded with the
WE&W strategy (68). So this highlights the importance of choosing
the optimal timing for cCR evaluation.

The optimal timing for evaluation is further clarified by
guidelines. The ESMO recommends an interval of 6 to 8 weeks
for the first evaluation, while the NCCN guidelines suggest an
interval of 5 to 12 weeks (27, 28). A clinical trial conducted in Lyon,
France, randomized 210 patients with ¢T2-3Nx resectable rectal
cancer to neoadjuvant radiotherapy (13x3Gy) followed by surgery
within either 2 weeks or 6-8 weeks. The results showed no
significant difference in the pCR rate between the two groups.
However, the group with the longer interval (6-8 weeks) had a
higher incidence of ypTO0 or ypT1 pathological stages (15% vs. 29%).
This led to the adoption of 6-8 weeks as the optimal interval for
evaluation (69).

The timing of the first evaluation also depends on the
neoadjuvant treatment modality. For SCRT, surgical evaluation
typically occurs 1 week after treatment completion. In contrast,
for LCRT, evaluation generally occurs 6-8 weeks after treatment
ends. However, LCRT has the disadvantage of longer treatment
cycles and lower patient compliance. Despite this, LCRT provides a
longer tumor regression period, resulting in a higher clinical
remission rate than SCRT (70). TNT, which incorporates
systemic adjuvant chemotherapy before RS, further complicates
the timing. Due to the additional chemotherapy, TNT results in a
longer preoperative course and further tumor cell destruction,
complementing the tumor regression caused by nCRT.
Consequently, the time interval between neoadjuvant therapy and
surgery is extended. In the INCT group, the interval from treatment
initiation to tumor response assessment and surgical decision was
25 to 36 weeks, while in the CNCT group, it ranged from 32 to 37
weeks (71, 72).

In the case of patients with ncCR, although there is still no clear
“cutoff” time for assessment, reassessment can occur after a short
interval from the initial determination to 12 weeks later. The time
and method of evaluating cCR in some trials are shown in Table 1.
However, the diagnosis of ncCR remains a topic of controversy, and
future investigations focusing on defining its criteria could bridge
the gap between pCR and cCR diagnoses.

3.2 Imaging evaluation of cCR

To address the discrepancies between pCR and cCR, some
clinicians have suggested the use of endoscopic biopsies due to
the low rate of concordance between them (73, 74). However, a
study conducted by Duldulao et al. demonstrated that residual
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cancer cells after nCRT were predominantly found in the
muscularis propria, with only 13% of cancer cells in ypT stage 2-
4 tumors located in the mucosal layer and 56% in the submucosal
layer (75). Another study by R. O. Perez et al. revealed that biopsies
performed after nCRT had an accuracy of only 21% in determining
the absence of tumor cell remnants (76). The Clinical Practice
Guidelines of the Chinese Watch and Wait also do not recommend
routine endoscopic biopsies during nCRT follow-ups (67).
Conversely, transanal multipoint whole-mount puncture biopsy
(TMFP) has proven to be more clinically relevant. It
demonstrated an accuracy of 94.4% for in vivo puncture and
83.3% for ex vivo puncture in determining pCR (y* = 1.382,
P=0.240) (77).

Conventional imaging techniques such as MRI and EUS are of
more limited value in determining cCR after nCRT (78). However,
recent advancements in imaging evaluation have the potential to
address this limitation. Safatle-Ribeiro et al. conducted a study and
found that Probe-Based Confocal Laser Endomicroscopy (pCLE)
scores exhibited superior sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy in diagnosing
persistent cCR as compared to MRI (66.7% vs. 66.7%, 93.5% vs.
48.4%, 80% vs. 66.7%, 88.9% vs. 78.9%, and 86% vs. 53.5%,
respectively) (79). Furthermore, another study by Safatle-Ribeiro
et al. demonstrated the diagnostic improvement in cCR using
pCLE (80).

Another scoring system used in assessing neoadjuvant post-cCR
is the magnetic resonance imaging tumor regression grade
(mrTRG). It categorizes cCR determined by MRI after
neoadjuvant therapy as mrTRG 1, while near cCR is classified as
mrTRG. Studies have shown that mrTRG 1 at initial restaging
predicts persistent cCR and the likelihood of organ preservation,
with minimal chances of tumor regrowth within two years.
Conversely, most patients with mrTRG 2 will have persistent
tumors at initial restaging, necessitating surgery (81-86).
However, a recent study by Sean ] Judge et al. investigated the
effect of the presence of residual mucin on MRI after neoadjuvant
therapy on the evaluation of cCR and found that the presence of
mucin after neoadjuvant therapy did not affect the W&W strategy
for LARC patients who achieved an endoscopic clinical complete
response (87).

The combination of different imaging modalities has shown
promising results in improving the accuracy of response assessment
in rectal cancer. The use of mrTRG along with the apparent
diffusion coefficient (ADC), diffusion-weighted imaging (DWI),
fluoro-D-glucose (FDG), and dynamic contrast-enhanced MRI
(DCE-MRI) has been demonstrated to enhance the assessment of
response in rectal cancer (82, 88-90).

Another imaging technique that holds potential for evaluating
the effectiveness of nCRT is Positron Emission Tomography
combined with Computed Tomography (PET-CT). In a
prospective study of 99 patients with ¢T2-4N0-2M0 distal rectal
cancer, PET-CT evaluations were performed at baseline, week 6,
and week 12 after neoadjuvant therapy (91). The study found that
the baseline primary tumor standardized uptake value (SUV) was a
significant predictor of response, with a reduction of over 67%
between baseline and 6 weeks, and a 76% reduction between
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TABLE 1 cCR evaluation methods of some studies.

Staging

10.3389/fonc.2024.1450994

cCR evaluation time(from cCR evaluation

Therapy(Therapy time)

start of therapy)

project

STAR-TREC cT1-T3bNO SCRT(5days) First: 11-13 weeks MRI and endoscopy
(NCT02945566) <10cm AV Second:16-20weeks

LCRT(5weeks)
W&W3 cT1-T3bNO CRT(4weeks) Within 16 weeks Unmention
(NCT04095299) <10cm AV

CRT+SIB(4weeks)
OPERA cT2-3bN0-1 CRT(5weeks) 14weeks MRI, DRE and endoscopy
(NCT02505750) <10cm AV

CRT+brachytherapy boost

(11weeks)
GRECCARI12 cT2-3N0-1 CRT(5weeks) Approximately 24 weeks DRE and MRI
(NCT02514278) <10cm AV

ACO/ARO/AIO-18.1

cT3C-T4NO/N+

Induction chemotherapy + CRT
(15-17weeks)

SCRT + consolidation

(NCT04246684) <12 cm AV chemotherapy(5days+18weeks)
CRT+ consolidation
chemotherapy(6weeks+12weeks)

OPRA cT3-T4NO/N+ Induction chemotherapy + CRT

(NCT02008656) <6 cm AV (21-24weeks)

ENSEMBLE-1 cT3-4 N0 MO or SCRT+consolidation

22-24weeks

25-36weeks

Approximately 20-28 weeks

Clinical investigation,
endoscopy and MRI

DRE, endoscopic
examination, MRI, and CT

MRI, colonoscopy and DRE

(JRCT s051200113) Tany N+ MO chemotherapy(5days+18weeks)

<12cm AV
ACCORD 12/PRODIGE 2 cT3-4 MO CRT Approximately 6-8 weeks DRE, ERUS and/or MRI
(NCT00227747) <6cm AV (5weeks)
TEHRAN cT3-4, N+ SCRT(5days) 18weeks MRI, colonoscopy and/or
(NCT05920928) 5-15cm AV PET scan

LCRT(5weeks)

ENSEMBLE cT3-4NOMO or T1- | SCRT+consolidation Approximately 20-22 weeks Unmention
(NCT05646511) 4N1-2M0 chemotherapy(5days+18weeks)

<12cm AV

AV, anal verge; CRT, chemoradiotherapy; cTNM, clinical TNM staging; DRE, digital rectal examination; SCRT, short-course radiotherapy; SIB, simultaneous integrated boost of radiotherapy;

ERUS, endorectal ultrasound; LCRT, long course concurrent chemoradiation.

baseline and 12 weeks in SUVmax, which correlated with complete
remission (pCR or cCR; P = 0.02 and P < 0.001, respectively).
Another study by Dalton A Dos Anjos et al. similarly demonstrated
that PET-CT could be a valuable tool for predicting the response of
distal rectal cancer to neoadjuvant radiotherapy (92).

Additionally, Ross K. McMahon et al. developed an important
imaging-based neoadjuvant rectal (NAR) score that has
demonstrated effectiveness in predicting preoperative overall
survival (OS) and recurrence-free survival (RFS) (93). These
findings contribute to a better understanding of the potential
value of imaging in predicting treatment response and outcomes
in patients with rectal cancer.

In summary, DRE is a convenient method that can detect minor
abnormalities not identified by endoscopy or imaging. It is often
used as a basic tool to assess tumor regression. However, it requires
a high level of clinical experience from the examiner, which affects
its stability and reproducibility. Endoscopy, as the cornerstone for
evaluating cCR in tumors after nCRT, faces challenges due to the
diversity of tumor regression patterns (94). From the perspective of
advancing the W&W strategy, it is worthwhile to reconsider
whether endoscopy should continue to be the primary method

Frontiers in Oncology

for assessing tumor regression. Compared to rectal examination
and endoscopy, MRI offers a broader field of view (FOV) and can
visualize the mesenteric fascia outside the intestinal lumen. MRI is
also more objective than rectal endoluminal ultrasound, as it is less
dependent on the examiner’s experience. This makes MRI a more
reliable tool for assessing changes in tumor regression during
nCRT. TMFP is safe, and feasible, and enhances the sensitivity
and accuracy of determining pCR in rectal cancer after nCRT. It
provides a solid pathological foundation for determining cCR and is
the preferred approach when considering eligibility for the W&W
strategy. The pCLE scoring system, based on epithelial and vascular
features, improves the diagnosis of persistent cCR and is
recommended for use during follow-up. On the other hand, 18F-
FDG PET/CT, although valuable, is not yet sufficiently accurate. Its
complexity, along with high diagnostic costs, limits its clinical
applicability. Moreover, there is a lack of robust evidence
supporting its role in evaluating tumor regression (95). The
mrTRG scoring system, based on T2-weighted imaging (T2WT)
sequences, has shown better efficacy in predicting pCR. When
combined with DWI sequences, its accuracy improves further.
However, challenges remain, such as issues with inter-observer

frontiersin.org


https://doi.org/10.3389/fonc.2024.1450994
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Liu et al.

agreement, diagnostic efficacy, and alignment with pathological
findings (96). Imaging histology has also shown a promising role in
assessing the efficacy of nCRT and is expected to realize clinical
applications with the development of artificial intelligence
technology (97, 98).

3.3 Evaluation of blood markers for cCR

In addition to utilizing imaging evidence, further assessment of
the risk of rectal cancer recurrence can be strengthened by
analyzing blood biomarker. Researchers have demonstrated that
circulating tumor DNA (ctDNA) serves as a reliable predictor for
recurrence risk following TME (99-102). Wang et al. developed a
prediction model that combines ctDNA and mrTRG to effectively
anticipate the response to nCRT and provide valuable guidance to
potentially avoid unnecessary surgery (103).

A liquid biopsy indicator, known as circulating tumor cells
(CTC), has also shown promise in predicting the prognosis of
patients undergoing surgery for advanced rectal cancer. A recent
study exhibited that patients who experienced a reduction of more
than 1 in their CTC count following radiotherapy had higher rates
of pCR and sustained cCR (HR, 4.00; 95% CI, 1.09-14.71, P = 0.037)
(104). Several other studies have corroborated that dynamic testing
of CTC can enhance risk assessment after neoadjuvant therapy for
LARC (105, 106).

In a multicenter cohort study conducted in Ireland, 422 patients
from three specialist centers for rectal cancer were included to
assess whether inflammatory markers after nCRT can assist MRI
and endoscopy in identifying cCR in rectal cancer (107). The study
demonstrated that combining MRI and endoscopic cCR with a
neutrophil-to-lymphocyte ratio (NLR) of less than 5 reflected
significantly higher odds of achieving ypCR (OR 6.503; 95% CI
1.594-11.652; P < 0.001). Additionally, other blood markers such as
T-cell factor 4 (TCF4), programmed cell death 4 (PDCD4), and
circulating lymphocytes have all shown predictive potential for
favorable tumor response and prognosis in patients with LARC
undergoing nCRT (108-110).

In conclusion, ctDNA shows great potential in predicting the risk
of cCR recurrence after neoadjuvant therapy. However, its clinical use
is hindered by the lack of standardized analysis protocols and variations
in assay performance across different studies, which means further
standardization is needed before it can be widely implemented (111).
Similarly, CTCs are a safe and minimally invasive alternative to
radiological scans and colonoscopies, offering real-time monitoring of
cancer efficacy and recurrence. Despite these advantages, technical
limitations still impede its broader clinical application (112). Tumor
tissue- or serum-based proteomics can generate large amounts of
valuable data for predicting response to nCRT in patients with
LARC. However, most of these studies lack robust validation,
making it difficult to establish convincing correlations that could be
translated into clinical practice. Additionally, proteomics is influenced
by factors such as tumor heterogeneity, sample source, sample
processing, and mass spectrometry instrumentation, which can
complicate its clinical implementation.
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4 Management of patients with cCR
after neoadjuvant therapy

4.1 Total mesorectal excision

The recommendations provided by both the NCCN and ESMO
guidelines emphasize the use of TME as the primary treatment for
patients with LARC who have undergone nCRT or TNT (27, 28). In
a Chinese clinical trial involving 238 patients with stage II-III LARC
who achieved cCR after nCRT, 59 patients underwent the W&W
approach, while 179 patients received TME after 6-12 weeks (113).
The study aimed to compare the long-term efficacy of W&W and
TME in LARC patients with cCR after nCRT. The results showed
that the 3-year local recurrence rate (LRR) in the W&W group was
12.9% (7 cases relapsed within 2 years), significantly higher than the
0.6% LRR observed in the TME group (P=0.003). For patients with
a tumor distance from the anal verge of <5 cm, the sphincter
preservation rate (SPR) in the W&W group was 88.0%, which was
significantly higher than the 54.4% in the TME group (P<0.001).
Another retrospective meta-analysis showed that for patients with
fatal cancer with clinical complete response after nCRT, a higher
risk of disease recurrence was observed in the non-operative
management (NOM) group compared to the TME group (RR =
1.69, 95% CI 1.08, 2.64) and patients in the NOM group were more
likely to experience local recurrence (RR = 5.37,95% CI 2.56, 11.27).
But patients in the TME group were more likely to have a
permanent colostomy (RR =0.15, 95% CI 0.08, 0.29) (114). While
TME has shown efficacy in controlling distant metastasis and local
recurrence in patients with LARC, its postoperative mortality rates
have been less than optimal, potentially due to intraoperative tumor
rupture (115).

In addition, TME can lead to varying degrees of intestinal
dysfunction, including frequent defecation, urgency, incomplete
evacuation, stool or gas incontinence, and other related
symptoms. These symptoms are collectively called low anterior
resection syndrome (LARS). A meta-analysis of the incidence of
LARS after sphincter-preserving surgery for LARC found that the
pooled incidence of LARS following TME was 44% (95% CI 40% to
48%) (116). Page et al. reported that diarrhea is one of the most
common symptoms of LARS, with more than half of patients
experiencing liquid fecal incontinence, which significantly impacts
their quality of life (117). Van Heinsbergen et al. further noted that
patients with severe LARS experienced a significant decline in
nearly all general quality of life domains compared to patients
with no or mild LARS (118). Anastomotic fistula, the most severe
complication following intestinal surgery, can lead to sepsis and
peritonitis, increasing postoperative mortality by 6% to 22% (119).
Recently, a new approach called transanal TME (taTME) has gained
global attention for the treatment of middle and low rectal cancer.
This technique uses a “bottom-up” approach to improve the limited
field of vision in traditional TME, offering a higher recognition rate
of local nerve structures during surgery. This innovation helps
reduce damage to vascular and nerve bundles and is a promising
direction for minimizing the occurrence of LARS (120).
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4.2 Local excision

TME surgery, while effective for rectal cancer treatment, may
not always address patient concerns regarding body image and
health-related quality of life (HRQL). As a result, the possibility of
opting for local excision has been raised as an alternative. Local
excision (LE) techniques include traditional transanal endoscopic
microsurgery (TEM) or transanal minimally invasive surgery
(TAMIS) (121). However, there is ongoing debate regarding the
appropriateness of local excision for patients who achieve clinical
remission or complete clinical response after neoadjuvant therapy.

A study from the United Kingdom evaluated rectal cancer
patients with clinical stage T1 or T2NOMO who received short-
course radiation therapy followed by local excision (122). Out of the
62 patients who underwent local excision, 7 patients (11%)
experienced recurrent disease postoperatively, while postoperative
fistula formation or the need for a stoma was rare. Another phase II
clinical trial conducted at multiple centers expanded the patient
staging to T2-T3. In this trial, LE was performed after a favorable
clinical response following preoperative radiotherapy, with
additional TME performed for patients with postoperative staging
beyond ypT0-1 (123). The 3-year OS, disease-free survival, and
localized disease-free survival rates were reported as 91.5%, 91.0%,
and 96.9% respectively.

The CARTS study conducted in the Netherlands modified the
inclusion criteria to cT1~3N0 and demonstrated that local excision
was feasible in around two-thirds of patients with this baseline
staging after nCRT. The study reported 5-year RFS and OS rates of
81.6% and 82.8% respectively. Notably, patients who underwent
local excision experienced significant improvements in quality of
life (124).

The GRECCAR 2 study, a multicenter trial comparing LE to
TME, was the first of its kind (125). The study comprised 145
patients diagnosed with clinical stages I to III who responded well to
neoadjuvant therapy. The primary endpoints assessed after 2 years
of surgery included death, recurrence, morbidity, and side effects.
However, the three-year and five-year follow-up results of the study
failed to demonstrate the superiority of LE over TME. It is worth
noting that some patients in the localized resection group
underwent additional TME procedures, which may have
contributed to diminishing the overall advantage of the localized
resection group compared to the TME group.

In a randomized trial conducted by Teste, patients with clinical
stage T2 or T3 and NO-1 were enrolled to compare the effectiveness
of LE versus TME in staged tumors after neoadjuvant radiotherapy
for low-grade rectal cancer (126). The study observed that, owing to
the resolution of early postoperative complications and the body’s
gradual adaptation to surgical changes, the rate of surgical
complications following neoadjuvant radiotherapy in the LE
group was significantly lower compared to the TME group.
Specifically, at one-month post-surgery, the complication rate in
the LE group was approximately half that of the TME group, and
this difference became even more pronounced at two years, with the
LE group exhibiting a tenfold reduction in complication rates.
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Furthermore, the latest ReSARCh study from Italy focused on
160 cases with clinical staging ¢cT1-4N0-2b and aimed to explore the
efficacy of LE and wait-and-watch strategies in achieving complete
clinical response (mCR or cCR) after radiotherapy (127). In this
study, the incidence of serious postoperative complications after LE
was found to be as low as 3.1%, indicating a favorable safety profile.

Several studies have underscored the significance of pre-
treatment baseline in rectal cancer. For instance, a study
examined the response to surgery in 27 TO/T1 tumors and found
that 13 achieved a complete pCR. However, among the 29 tumors
classified as T2, only 5 achieved pCR (128). In another study
conducted by Perez et al., a prospective analysis of 27 patients
who underwent local excision pathology after neoadjuvant
radiotherapy revealed a high LRR of up to 15% over a median
follow-up of 15 months. Further analysis indicated a higher
proportion of patients with baseline staging of ¢T3 and cNl1
(55.6% and 18.5%, respectively), which correlated with the
increased risk of local recurrence (129).

4.3 Watch-and-wait strategy

Non-operative treatment of rectal cancer is appealing due to the
high rates of complications, mortality, and functional consequences
associated with TME procedures. However, the W&W strategy does
not completely eliminate the need for surgery as some patients may
experience local tumor regrowth or distant metastases, necessitating
additional surgical intervention (130). The occurrence of local
regrowth and distant metastases is strongly influenced by the
baseline levels before treatment. A recent meta-analysis involving
1,254 patients from 14 moderate to high-quality studies compared
two treatment approaches: W&W and RS. Of the participants, 513
patients received the W&W strategy, while 741 underwent RS. The
results revealed that the W&W group had a significantly higher
incidence of local recurrence compared to the RS group (odds ratio
[OR] = 11.09, 95% confidence interval [CI] = 5.30-23.20, P =
0.000). However, the W&W group had a significantly lower
incidence of permanent colostomy (OR = 0.12, 95% CI = 0.05-
0.29, P = 0.000) (131). RS requires the creation of a permanent
sigmoidostomy, as it cannot preserve the normal function of the
anus. This procedure replaces the original defecation function of the
perineal anus. In contrast, under the W&W strategy, only patients
who experience local regrowth must undergo remedial RS. In
another meta-analysis comparing patients who achieved cCR after
neoadjuvant therapy, the W&W strategy was compared to both LE
and RS. The results indicated that the W&W approach did not
significantly increase the risk of local recurrence compared to local
resection (relative risk [RR] = 1.12, 95% CI = 0.73-1.72, P = 0.593).
However, compared to RS, the W&W strategy was associated with a
greater risk of local recurrence (RR = 2.09, 95% CI = 1.44-3.03, P <
0.001). On the other hand, the W&W group showed a significantly
lower stoma rate compared to the surgery group (RR = 0.35, 95%
CI = 0.20-0.61, P < 0.001) (132). While the W&W strategy did not
increase the risk of local recurrence relative to local excision, it may

frontiersin.org


https://doi.org/10.3389/fonc.2024.1450994
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Liu et al.

have a higher risk of local recurrence compared to RS; however, the
rate of stoma formation was significantly better in the W&W group
compared to the surgical group. These studies underscore the
superiority of non-surgical treatment over RS in terms of
improving quality of life. Nevertheless, it remains unclear whether
this evidence sufficiently supports the adoption of a W&W strategy.
Some scholars argue that comparing TME and W&W strategies
introduces bias since patients with residual tumors requiring TME
after neoadjuvant therapy would never be considered for a W&W
strategy (130). This raises the importance of pre-treatment baseline
assessment to determine the suitability of surgery or the W&W
approach for each patient.

In a prospective study involving 71 patients, the W&W
approach was used with a median follow-up of 24 months. The
study observed a cCR rate of 39.0% for patients with c¢T'1-2NO
tumors, 16.8% for patients with ¢T3 tumors exhibiting
unthreatened rectal mesenteric fascia (MREF-), and 5.4% for
patients with ¢T4 or MRF+ tumors (133). Notably, circumscribed
carcinomas or tumors >7 c¢m in length demonstrated a lower cCR
rate of only 2.7%. Previous studies have suggested that tumor size is
related to chemoradiotherapy sensitivity, and tumor T staging is
also related to tumor size. Therefore, higher pre-treatment T staging
is associated with highly invasive tumor behavior, lower sensitivity
to nCRT, and a lower rate of stage decline (134, 135).

Contrastingly, in a retrospective study, patients with ¢T2 and
cT3-4 stages exhibited similar cCR rates. However, the rate of early
localized regrowth was significantly higher in patients with cT3-4
stages compared to those with c¢T2 stages. Additionally, the overall
prognosis for patients with localized regrowth who underwent
salvage surgery remained inferior to that of patients without
localized regrowth (136). These findings emphasize the superior
prognosis of the W&W strategy for rectal cancers with early
baseline staging. Nevertheless, it is important to note that
previous studies evaluating non-surgical treatments included cases
with widely varying baseline levels and lacked subgroup analyses
with relevant baselines (137-139).

The W&W strategy is challenging because of the potential for
local regrowth and distant metastasis. Studies have shown that
approximately 25% to 30% of patients who achieve cCR by
nonsurgical treatment eventually develop local regrowth (50, 54,
120, 121). Additionally, the OPRA trial suggests that patients with
initial cCR or ncCR following W&W and subsequent local regrowth
may face an increased risk of distant metastasis after receiving TNT.
A multicenter study from the International Watch and Wait
Database (IWWD) across 15 countries, which included 880
patients with cCR to rectal cancer, investigated key outcomes
such as local recurrence, distant metastasis, 5-year OS, and 5-year
disease-specific survival (DSS). The results showed that the 2-year
cumulative incidence of local recurrence and distant metastasis
were 25.2% and 8.0%, respectively, with 95% of local recurrences
occurring in the intestinal wall. Furthermore, the 5-year OS rate was
85.0%, and the DSS rate was 94.0% (60). Notably, the incidence of
local recurrence appeared to level off after 3 years, with few patients
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developing regrowth beyond 5 years post-W&W decision. A meta-
analysis of survival outcomes for the W&W strategy in patients with
cCR after nCRT found no significant difference in distant metastasis
rates between the W&W approach and RS (140). Preliminary
studies indicate that the baseline T stage is the most significant
risk factor for local regrowth and distant metastasis. However, HAN
etal. (141) found that patients with a tumor located <5 cm from the
anal verge had a significantly higher incidence of lung metastasis
(65%) compared to those with tumors 10-15 cm from the anal verge
(35%). AKIYOSHI (142) demonstrated that patients with positive
lymph node metastasis had a significantly higher LRR (16.3%)
compared to those with negative lymph node metastasis (5.5%).
Thus, lymph node metastasis and tumor location influence
regrowth and recurrence. A recently reported multicenter
collaborative study investigated the role of local regrowth in
promoting the spread of distant metastases (143). Of 793 patients,
85 (10.7%) developed metachronous distant metastasis, with local
regrowth leading to a 5-fold increased risk of distant metastasis.
Therefore, local regrowth and distant metastasis also have a
close relationship.

For patients experiencing local tumor regrowth during the
W&W period, remedial TME surgery is the standard treatment.
However, patients who achieve near-cCR and face difficulties in
preserving anal function may opt for local excision and should be
reintroduced into the W&W follow-up program post-surgery. In
cases where patients maintain cCR locally but develop distant
metastases, priority should be given to treating the distant
metastases while continuing to observe the primary lesion. A
meta-analysis comparing W&W and RS for salvage surgery
outcomes in rectal cancer patients with cCR after neoadjuvant
radiotherapy found no significant difference in distant metastasis
rates. Although local recurrence rates were higher in the W&W
group, similar long-term outcomes were observed following salvage
surgery (140). A retrospective study by Daniela Rega et al.
confirmed this finding, showing no difference in local recurrence
rates or oncologic outcomes between primary and advanced TME
surgeries (144). Additionally, patient-reported quality of life was
preserved following salvage resection for locally recurrent disease,
whereas it deteriorated rapidly in patients with local recurrence who
did not undergo salvage surgery.

4.4 Measures to monitor recurrence

The risk of local regrowth is most common within three years
after achieving a cCR, while the risk of distant metastases is
relatively low in patients who achieve cCR through treatment, the
long-term follow-up results of 880 cCR patients in the IWWD
showed that 25.2% of patients experienced local regrowth and 8.0%
of patients experienced distant metastasis (60, 145-147). Therefore,
in the case of LARC (stage II, III), a monitoring schedule is
followed: evaluations are conducted every three months during
the first three years, then with reduced frequency, every six months,
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up to five years. Even after five years of being free from the disease,
lifelong surveillance is recommended, as there remains a possibility
of regrowth, albeit very low (148, 149). The main objective of
surveillance is to detect metastatic recurrences that can still be
treated effectively with radical-oriented therapy. However, despite
considering the economic implications, there is currently no
evidence to suggest the best monitoring strategy. The consensus
of follow-up strategies reached so far is shown in Table 2.

TABLE 2 Follow-up methods and intervals for organ preservation strategies.

10.3389/fonc.2024.1450994

5 Discussion and prospects

Before discussing the management of cCR patients, the first
thing to consider is the evaluation time of cCR. The evaluation time
point of cCR is one of the biggest problems at present because the
most appropriate time point for evaluating cCR is affected by many
factors, such as tumor size, histology, different chemoradiotherapy
strategies, time after completion of chemoradiotherapy, and

Timeline(year) 1
Month 3 6 9
CEA N L I T A A A A (R A R A
DRE N A N A N O R R v v
Rectoscopy y 3 Y Y Y y 3 3 Y Y 3 V
Same as the 4th year
Rectum MRI N A N N O R v v
Chest and/or abdominal CT V Y V v v
Biopsy When rectoscopy is abnormal
DRE, digital rectal examination; CEA, Serum carcinoembryonic antigen.
V denotes the items that should be monitored at the corresponding follow-up time point.
After nCRT or TNT treatment
First evaluation
ncCR |
l Reaching cCR
Second evaluation
X Having a strong A2
ncCR » desire for organ [« cCR
preservation?
No | Yes
4 High risk factors l No high risk factors l
— TME < LE »  W&W strategy
salvage Follow up monitoring
v v v
Local regrowth Distant metastasis Continuous ¢cCR

:

Treatment of
distant metastases

Continue W&W

FIGURE 2

Management flow chart. nCRT, nCRT; TNT, total neoadjuvant therapy; ncCR, near-complete response; cCR, clinical complete response; TME, total

mesorectal resection; LE, Local excision; W&W, watch and wait.
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different evaluation methods. A meta-analysis compared the
classical interval (less than 8 weeks) and at least 8-week interval
PCR rates of LARC patients from nCRT to TME, with a minimum
8-week interval was associated with increased odds of pCR (OR=
1.41, 95% CI[1.30, 1.52]; P<0.001) (150). Any strategy that increases
PCR rates will increase the number of patients deemed to have a
clinical complete response (cCR), however, the reason for the pCR
rate caused by extending the interval is still unclear. In addition, the
introduction of whole course neoadjuvant therapy with more
complex chemoradiotherapy regimens further increases the
uncertainty of the evaluation time point. The author suggests
selecting appropriate evaluation time points based on different
treatment plans. For early-stage tumors and patients treated with
LCRT (5 weeks) or SCRT (5 days), the first evaluation was
conducted at 11-14 weeks, and the second evaluation was
conducted at 16-20 weeks, which has a more accurate judgment
for ncCR patients; For patients treated with TNT (including
induction chemotherapy and CNCT), cCR evaluation is
recommended at 20-24 weeks. For the diagnosis of cCR and
ncCR, besides DRE, MRI, and rectoscopy, PET-CT, biological,
and blood markers can also be considered for the evaluation of
cCR, but they are not mandatory.

The ESMO recommends the W&W strategy in two specific
situations: (1) for patients with low rectal cancer at initial staging
cT1-2NO0, where RS for anal preservation is difficult, but there is a
strong desire to preserve the anus, and (2) for patients with low and
intermediate rectal cancer at initial staging ¢T3-4N+, who achieve
cCR after neoadjuvant therapy. Despite its advantages, the W&W
strategy has been questioned due to concerns about local regrowth
and distant metastasis. However, the NCCN suggests that based on
long-term follow-up studies with large sample sizes of patients who
have achieved cCR in rectal cancer, and with the support of a
multidisciplinary team experienced in diagnosis and treatment, a
clinical study of the W&W approach can be considered. For
patients with LARC who achieve cCR after receiving neoadjuvant
therapy, or those who remain ncCR after two assessments and
desire organ preservation, it is reccommended to consider the W&W
strategy. This approach can help avoid unnecessary TME surgery,
improve quality of life, and maintain the curative effect, provided
that patients are fully informed, have good compliance, and can be
closely monitored through regular follow-up assessments (66).

However, Le or W&W strategies are not recommended for
patients with the following high-risk conditions: (1) mesorectal
fascia+ (MRF+); (2) extramural venousinvasion+ (EMVI+), tumor
invasion of the branches of the superior rectal vessels on imaging;
(3) T3c~d/T4; (4) signet ring cell carcinoma(SRCC) or mucinous
adenocarcinoma(MAC); (5) circular cancers or with a length 27 cm
(133, 151). ncCR Patients with baseline <ycT2NO may consider LE
to preserve organ function and be reintegrated into W&W strategy
follow-up after surgery, Moreover, in the case of poorly-
differentiated adenocarcinoma, grade 2/3 tumor budding or
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lymphovascular involvement, TME is required due to the risk of
associated lymph node invasion (28, 152).W&W’s follow-up
strategies refer to international consensus recommendations. If
distant metastasis occurs during the follow-up monitoring period,
priority treatment should be given according to the treatment
recommendations of guidelines (27, 28). If the primary lesion can
maintain cCR, continue to observe. For patients with local tumor
regeneration during the follow-up monitoring period, salvage TME
is the main treatment recommended by the standard guidelines
(153, 154). Salvage LE is not recommended because local excision of
the scar significantly increases the complication rate of subsequent
TME surgery (125). The management flow chart is shown
in Figure 2.
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