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Abstract

Purpose Treatment strategies for early and locally advanced rectal cancer are evolving, particularly with the increasing use
of non-operative management and multidisciplinary decision-making.

The aim of this study is to establish an expert-based consensus on the preferred treatment strategies for early and locally
advanced rectal cancer.

Methods A 12-member steering committee was established to conduct a modified Delphi consensus process on rectal can-
cer management. The committee performed a systematic literature review (2014-2024) to inform survey development. A
49-question survey, including open-ended and multiple-choice items, was developed and refined. A panel of 44 colorectal
surgery experts was selected based on academic contributions, and two Delphi rounds were conducted anonymously. Con-
sensus was defined as >70% agreement. Based on panel responses, 29 consensus statements were formulated.

Results The panel reached consensus on the importance of multidisciplinary evaluation and surgical expertise in total meso-
rectal excision. Structured MRI reporting was recommended. Total neoadjuvant therapy was preferred for high-risk tumors.
Non-operative management was recommended in cases of clinical complete response, with defined surveillance strategies.
The role of biopsy in near-complete responders was also addressed.

Conclusions This international consensus provides structured guidance on the management of rectal cancer, emphasizing
multidisciplinary planning, the role of total neoadjuvant therapy in organ preservation, and rigorous surveillance protocols
in non-operative management. These recommendations aim to standardize care and support evidence-informed clinical
decision-making.

Keywords Rectal cancer - Non-operative management - Total neoadjuvant therapy - Multidisciplinary team - Clinical
complete response - Consensus

Introduction

The Turkish Society of Colon and Rectal Surgery (TSCRS)
is committed to advancing education and research in colo-
rectal surgery, contributing to the establishment of patient
care standards for colorectal diseases, shaping national
health policies, and ensuring effective prevention and treat-
ment strategies for colorectal diseases. Consistent with
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these objectives, TSCRS proactively develops benchmarks
to standardize colorectal surgical practices.

The management of rectal cancer, particularly in its
early and locally advanced stages, has undergone signifi-
cant evolution over recent years. This evolution is largely
driven by advancements in diagnostic imaging, surgical
techniques, and the integration of multidisciplinary treat-
ment approaches. Traditionally, the standard treatment
model for rectal cancer has been radical surgery. How-
ever, this approach often results in high rates of permanent
stomas and a broad spectrum of morbidities, significantly
impacting patients’ quality of life [1, 2]. In response to
these challenges, the management strategies have evolved
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to incorporate neoadjuvant chemoradiotherapy, shifting
the focus towards organ-preservation strategies that offer
both surgical and non-surgical options for the curative
treatment of rectal cancer [1, 3].

While the introduction of local excision has provided
an alternative management option for early rectal cancer,
concerns about local and nodal recurrence persist [4, 5].
Local excision is deemed an appropriate curative-intent
treatment for highly selected patients with cTINO rectal
cancer who exhibit favorable clinical and histological fea-
tures. For patients with more advanced cT disease who are
medically unfit for radical surgery, transanal excision may
be considered. Although local excision minimizes operative
risks and functional sequelae, it does not sufficiently remove
or pathologically stage the mesorectal lymph nodes, under-
scoring the importance of accurate preoperative staging and
meticulous patient selection [6].

The role of multidisciplinary teams (MDTs) in rectal can-
cer management is increasingly crucial. MDT discussions
can enhance preoperative clinical staging, modify and indi-
vidualize multimodal treatment plans, address the technical
aspects of surgery, and review pathologic staging. These
teams have been shown to improve patient adherence to
treatment protocols and contribute to enhanced survival out-
comes [7]. Despite these benefits, further studies are needed
to conclusively demonstrate the potential impact of MDT
involvement on disease-free and overall survival [8-10].

Given the rapidly evolving landscape of rectal cancer
management, there is a clear need for a comprehensive
evaluation of current strategies. This Delphi study aims to
establish consensus standards guided by current literature
and expert opinion. By streamlining clinical practice and
reducing variability in treatment strategies, this study not
only provides guidance for clinical decision-making but also
contributes to harmonizing therapeutic approaches in a field
where practice remains heterogeneous.

Materials and methods

Establishment of steering committee

A steering committee of 12 colorectal surgeons was estab-
lished to oversee the Delphi process. Responsibilities
included the selection of expert panelists, a systematic lit-
erature review, survey development, data analysis, and draft-
ing of consensus statements. To maintain neutrality, steering
committee members did not participate in voting.

Literature review

A systematic PubMed search identified original articles,
reviews, and meta-analyses on rectal cancer management

@ Springer

published between January 2014 and January 2024. Search
strategy and inclusion criteria are summarized in Table 1.
Insights from this review informed the initial survey.

Data extraction and survey development

Based on the insights gathered from the literature, a com-
prehensive survey consisting of 49 questions was developed.
This survey included six open-ended questions, with the
remaining questions formatted as multiple-choice or drop-
down selections. The steering committee refined the survey
through several meetings to ensure clarity, completeness,
and relevance before distributing it to the expert panel.

Identification of experts and Delphi rounds

For participation in the Delphi panel, general surgeons with
recognized expertise and significant academic contributions
to the field of colorectal surgery were identified. Experts
were selected based on their published research in relevant
medical journals. Invitations were extended to 74 surgeons
from diverse national and international regions to achieve
comprehensive representation; of these, 44 experts agreed to
participate. Turkish experts were selected among members
of the Turkish Society of Colon and Rectal Surgery. The
final panel consisted of experts from 12 countries, predomi-
nantly Turkey (n=30), but also including the USA (n=3),
Switzerland (n=2), and single participants from Malaysia,
Spain, the UK, Russia, Lithuania, Brazil, Germany, Korea,
and the Netherlands. While Turkey was the most represented
country, the panel still reflected a range of international
perspectives.

Consensus was developed through a structured Delphi
methodology, utilizing open-ended and multiple-choice
questions alongside a 3-point Likert scale (1: agree, 2:
disagree, 3: undecided). The first Delphi round was con-
ducted anonymously between August 23, 2024, and Sep-
tember 16, 2024. Responses and feedback from the experts
were reviewed to revise the questions for the second round.
Both the initial and revised questionnaires, along with their
response rates, are provided in Table 2.

In the first round, a consensus was defined as achieving
70% or greater agreement among respondents. Expert com-
ments and responses, particularly to open-ended questions,
were analyzed individually to inform the development of
the second round of questions. The second round took place
between October 9, 2024, and October 24, 2024. Based on
these responses, 29 consensus statements were developed,
each receiving at least 70% agreement from panel members
(Table 3). Following this second round, the Delphi process
was completed (Fig. 1). These consensus thresholds align
with previously published Delphi studies, where consensus
is typically defined as exceeding 70% to 80% [11, 12].
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Table 1 The search strategy summary

Items Specification
Date of search 2024/03/01
Databases and other sources searched PubMed

Search terms used

Timeframe

Inclusion and exclusion criteria

Selection process

Any additional considerations, if applicable

“Rectal cancer” [MeSH] AND “treatment” [MeSH]

“Rectal cancer” [MeSH] AND “neoadjuvant” [MeSH]

“Rectal cancer” [MeSH] AND “non-operative management” [MeSH]

“Rectal cancer” [MeSH] AND *“total neoadjuvant therapy (TNT),” [MeSH]

“Rectal cancer” [MeSH] AND “consolidation” [MeSH]

“Rectal cancer” [MeSH] AND “induction” [MeSH]

“Rectal cancer” [MeSH] AND “non-operative management” [MeSH]

“Rectal cancer” [MeSH] AND “clinical complete response (cCR)” [MeSH]

“Rectal cancer” [MeSH] AND “pathologic complete response (pCR)” [MeSH]

“Rectal cancer” [MeSH] AND “organ preservation” [MeSH]

“Rectal cancer” [MeSH] AND “watch-and-wait” [MeSH]

“Rectal cancer” [MeSH] AND “endoscopic biopsy” [MeSH]

“Rectal cancer” [MeSH] AND “taTME” [MeSH]

“Rectal cancer” [MeSH] AND “ctDNA” [MeSH]

“Rectal cancer” [MeSH] AND “lateral pelvic lymph node dissection” [MeSH]

“Rectal cancer” [MeSH] AND “immunotherapy” [MeSH]

2014-2024

Focus was placed on original papers, reviews, and meta-analyses in English
about management of rectal cancer

The inclusion criteria encompassed full-text articles involving adults aged
18 years. Publications with relative low credibility and non-English publica-
tions were excluded

It was conducted independently by the executive team members of the study;
all members discussed the literature selection and obtained the consensus

None

Consensus statement recommendations

Role of MDT

Impact of surgical volume and experience

In the management of rectal cancer, there is no univer-
sally accepted annual case volume threshold for achiev-
ing better outcomes. Certain studies indicate that centers

In the management of rectal cancer, the multidisciplinary
team plays a crucial role, involving collaboration among
colorectal surgery, radiology, pathology, medical oncol-
ogy, radiation oncology, and additional relevant specialties
[6]. Several studies have reported that implementing an
MDT approach can lead to improved patient adherence
to treatment protocols and contribute to survival outcome
rates [13]. Although it is generally assumed by clinicians
that MDT decisions provide better accuracy and benefit
to patients, there remains a need for further research to
conclusively demonstrate the direct impact of MDTs on
both short- and long-term patient outcomes [6-8, 13, 14].

The expert panel reached a consensus emphasizing that
an MDT approach is essential for tumor board discus-
sions. The MDT should include, at a minimum, colorectal
surgeons, radiologists, medical and radiation oncologists,
and pathologists.

performing a minimum of 20-30 rectal cancer surgeries
annually achieve superior outcomes. Conversely, other
research suggests that an optimal annual case volume
should be approximately 40-50 surgeries. Although high
surgical volume may reduce perioperative complications,
other factors are known to contribute to overall out-
comes, including access to specialized services, timely
multidisciplinary expertise, compliance with treatment
recommendations, and socioeconomic factors [9, 15, 16].

The expert panel reached a consensus that surgeons
should perform at least 20 rectal cancer surgeries per year
in centers that manage a minimum of 40 cases annually
to reduce complications and improve patient outcomes.
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Establishment Identifying Defining the Round One Round Two Round Three Statement
of the Steering Experts Problem Questions Questions Statements Report

Committee

12 members 44 experts Treatment
13 countries Strategies for early
and LARC

Fig.1 Methodology of the study

Staging and imaging
Determining tumor location and initial assessment

Accurate assessment of tumor location relative to the anal
verge is essential in rectal cancer management. Physical
examination and endoscopy are the primary methods.
For non-palpable tumors, MRI and rigid rectoscopy are
complementary tools to assess tumor height and proximal
extent [17-20].

MRI and structured reporting

High-resolution, rectum-specific MRI is central to local
staging. It provides critical information regarding tumor
size, mesorectal fascia involvement, and lymph node sta-
tus. To optimize diagnostic utility, MRI should be per-
formed using standardized protocols and interpreted by
experienced radiologists using structured reporting.

The expert panel reached a consensus recommending
structured MRI reporting as essential for improving diag-
nostic accuracy, enhancing multidisciplinary communica-
tion, enabling institutional standardization, and avoiding
overtreatment. Combined use of MRI and endorectal ultra-
sound may further improve staging accuracy, particularly
for early-stage tumors (T1-T2) (21-27). This approach
may help select patients for organ preservation and avoid
unnecessary neoadjuvant therapy.

Thoracoabdominal imaging

For distant staging, contrast-enhanced thoraco-abdomi-
nal CT is recommended to detect pulmonary and hepatic
metastases. MRI or PET-CT may be used selectively for
further characterization of indeterminate lesions, but

49 questions

29 statements

33 questions

routine PET-CT is not supported by current evidence
[28-31].

The expert panel reached a consensus that rectal MRI and
thoraco-abdominal CT are the preferred imaging modalities
for clinical staging. For tumors extending above the reach
of digital examination, either MRI or rigid rectoscopy is
suggested.

Preoperative bowel preparation

The use of mechanical bowel preparation (MBP) combined
with oral antibiotics before colorectal surgery significantly
reduces surgical site infections (SSI), shortens hospital stay,
and lowers readmission rates. The addition of oral antibiotics
enhances the effect of MBP by reducing the colonic bacterial
load [32-35].

The expert panel reached a strong consensus recommend-
ing routine administration of MBP with oral antibiotics prior
to elective rectal cancer surgery. In round 1, 59% of experts
selected mechanical bowel preparation with preoperative
oral antibiotics, and in round 2 this proportion increased to
61%. As is typical in Delphi processes, participants reviewed
prior round results and gradually converged toward this
option, which subsequently reached consensus in round 3.

Surgical techniques
Mesorectal excision

Tumor location within the rectum dictates the extent of meso-
rectal excision. For upper rectal cancers, partial mesorectal
excision (PME) should extend at least 5 cm below the distal
tumor margin to address potential tumor spread. For mid and
lower rectal cancers, total mesorectal excision (TME) with a
minimum 2 cm distal margin is recommended to reduce the

@ Springer
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Table 3 Questions and responses from round 3
Round 3 questionnaire Agreement

QL. For the effective treatment of rectal cancer, it is advised to engage in a collaborative approach involving a multidisci-
plinary team (MDT) for tumor board discussions. The MDT should include specialists in colorectal surgery, radiology,
medical oncology, radiation oncology, and pathology

Q2. The ideal annual volume of procedures at a center to ensure lower complication rates and better outcomes should
involve surgeons performing at least 20 rectal cancer cases per year and centers treating at least 40 rectal cancer cases per
year

Q3. For clinical staging of rectal cancer, rectum-specific MRI and thoraco-abdominal CT scan should be performed

Q4. MRI +rigid rectoscopy should be used to assess the height of rectal cancers if the tumor is beyond the reach of a digital
examination

Q5. Mechanical bowel preparation and preoperative oral antibiotics may be preferred before elective rectal cancer surgery

Q6. Structured MRI reporting increases diagnostic accuracy, optimizes treatment planning, provides inter-institutional stand-
ardization, and improves communication between multidisciplinary teams

Q7. Partial mesorectal excision is recommended for surgical removal of tumors located only in the upper part of the rectum

Q8. Local excision (endoscopic and conventional) should be preferred treatment for cT1NOMO rectal cancers

Q0. For a local excision of a rectal tumor mobility is essential, however tumor diameter and extention to the lumen are less
critical

Q10. After local excision with clear margins for pT1 cNOMO rectal cancer, the following histopathological features (the
depth of submucosal invasion, tumor differentiation, perineural invasion, tumor budding, and lymphovascular invasion)
determine the need for additional treatment

Q11. For patients with pT1 cNOMO rectal cancer and surgical margins less than 1 mm after local excision or polypectomy,
radical surgery (TME) is recommended, if high-risk factors are present and sphincter-sparing surgery is feasible. However,
for patients without high-risk factors or those requiring APR for radical surgery, alternative treatment methods may be
considered over radical surgery

Q12. Patients receiving standard neoadjuvant therapy generally advised to wait at least 8 weeks after completing radiother-
apy before proceeding with surgery

Q13. TNT is recommended for rectal adenocarcinoma located in the lower rectum or in cases with high-risk factors, such as
T4 tumors, a circumferential resection margin (CRM) of less than 1 mm, positive extramural vascular invasion (EMVI+),
pathological lateral pelvic lymph nodes, sphincter involvement, or levator muscle invasion

Q14. Long-course chemoradiotherapy followed by consolidation chemotherapy may be the preferred approach in TNT for
the treatment of locally advanced rectal cancer

Q15. Interval evaluations should be conducted during the course of TNT

Q16. The response to TNT should be evaluated by using digital rectal examination, rectum-specific MRI, and endoscopy

Q17. Clinical response assessment should be conducted 6-8 weeks after completing TNT

Q18. If a near-complete clinical response is achieved after TNT, an additional wait for 4 to 8 weeks may be considered for
the reassessment of the complete response

Agree: 97.5%
Disagree: 2.5%
Undecided: 0%

Agree: 94.9%
Disagree: 0%
Undecided: 5.1%

Agree: 95.00%
Disagree: 5%
Undecided: 0%

Agree: 92.5%
Disagree: 5%
Undecided: 2.5%

Agree: 87.5%
Disagree: 7.5%
Undecided: 5%
Agree: 100%
Disagree: 0%
Undecided: 0%

Agree: 87.5%
Disagree: 12.5%
Undecided: 0%

Agree: 82.5%
Disagree: 12.5%
Undecided: 5%

Agree: 70%
Disagree: 25%
Undecided: 5%

Agree: 92.5%
Disagree: 5%
Undecided: 2.5%

Agree: 85%
Disagree: 7.5%
Undecided: 7.5%

Agree: 97.5%
Disagree: 0%
Undecided: 2.5%

Agree: 97.5%
Disagree: 2.5%
Undecided: 0%

Agree: 87.5%
Disagree: 10%
Undecided: 2.5%
Agree: 89.7%
Disagree: 7.7%
Undecided: 2.6%
Agree: 100%
Disagree: 0%
Undecided: 0%
Agree: 87.5%
Disagree: 10%
Undecided: 2.5%
Agree: 85%
Disagree: 10%
Undecided: 5%

@ Springer



International Journal of Colorectal Disease (2025) 40:231

Page130f23 231

Table 3 (continued)

Round 3 questionnaire

Agreement

Q19. Biopsy is not recommended for patients with a near-complete clinical response

Q20. The interval between the completion of TNT and surgery should be at least 8 weeks

Q21. For patients undergoing non-operative management the follow-up period should be more than 5 years

Q22. For patients with tumor regrowth radical surgery should be preferred

Q23. Nonoperative management should only be recommended for tumors located in the distal rectum

Q24. Local regrowth and distant metastasis are main concerns for non-operative management

Q25. To implement a safe nonoperative management program standardized treatment protocols should be established

Q26. Nonoperative management prioritize achieving higher organ preservation rates, comparable local recurrence and sur-

vival rates, and better quality of life to patients undergoing resection

Agree: 82.5%
Disagree: 7.5%
Undecided: 10%

Agree: 82.5%
Disagree: 10%
Undecided: 7.5%

Agree: 70%
Disagree: 17.5%
Undecided: 12.5%

Agree: 92.5%
Disagree: 7.5%
Undecided: 0%

Agree: 52.5%
Disagree: 42.5%
Undecided: 5%

Agree: 95%
Disagree: 5%
Undecided: 0%

Agree: 97.5%
Disagree: 2.5%
Undecided: 0%
Agree: 92.5%

Disagree: 7.5%
Undecided: 0%

Q27. If pathological lateral pelvic lymph nodes persist after neoadjuvant therapy, lateral pelvic lymph node dissection should Agree: 97.5%

be recommended

Q28. If pathological lymph nodes regress after neoadjuvant therapy, lateral pelvic lymph node dissection may be considered

unnecessary

Q29. NOM after TNT is not universally recommended for all patients with locally advanced rectal cancer

Disagree: 0%
Undecided: 2.5%
Agree: 82.5%
Disagree: 15%
Undecided: 2.5%

Agree: 80%

Disagree: 12.5%
Undecided: 7.5%

risk of local recurrence [36, 37]. However, in selected low
rectal cancers treated with intersphincteric resection, a 1-cm
clear margin may be sufficient according to current evidence.

The expert panel reached a consensus recommending
PME for upper rectal tumors and TME for tumors in the
mid and lower rectum.

Local excision

Local excision is an option for selected patients with clinical
TINO rectal cancers located in the low or mid rectum. How-
ever, the risk of occult lymph node metastasis ranges from 6
to 11%, and recurrence rates may exceed 20% in the presence
of high-risk histopathological features. These include poor
differentiation, lymphovascular invasion, perineural invasion,
tumor budding (grades 1-3, with higher grades associated
with worse prognosis), deep submucosal invasion (SM3),
or positive resection margins. In patients with such features,
radical resection or adjuvant chemoradiotherapy with close
surveillance should be considered [38—44].

Common criteria for selecting patients for local excision
include lesion size <3 c¢cm, tumor involvement < 30% of the
rectal circumference, good or moderate differentiation, and
absence of lymphovascular invasion, perineural invasion,
high-grade tumor budding (grade 2-3), and lymph node
involvement [40].

The panel reached the following consensus statements
regarding local excision:

e Local excision (endoscopic or conventional) is the
preferred approach for cTINOMO tumors located in the
low or mid rectum.

e Tumor mobility is a more critical selection criterion
than size or circumferential involvement.

e After local excision with clear margins, high-risk patho-
logical features should guide further treatment decisions.

e For patients with pT1 cNOMO tumors and a surgical
margin < 1 mm, no consensus was reached regarding the
benefit of additional surgery; however, radical resection
may be considered when high-risk factors are present and
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sphincter preservation is feasible. In patients requiring APR
or lacking high-risk features, non-operative approaches may
be appropriate alternatives.

Total neoadjuvant therapy (TNT)

TNT has emerged as a strategy to overcome the limitations
of conventional treatment for locally advanced rectal can-
cer. Traditionally, treatment includes neoadjuvant chemo-
radiotherapy (CRT), surgery, and adjuvant chemotherapy.
However, completion rates for adjuvant therapy remain sub-
optimal (32-82%) due to postoperative complications and
chemotherapy-related toxicity [6, 45—49].

TNT integrates systemic chemotherapy and radiotherapy
before surgery, improving compliance and enabling ear-
lier systemic disease control. Studies have shown higher
chemotherapy completion rates and increased pathological
complete response (pCR) and clinical complete response
(cCR) rates with TNT compared to standard CRT followed
by adjuvant therapy [50-56]. pCR rates with TNT exceed
30%, versus 15-20% with conventional CRT [57].

TNT also facilitates organ preservation in patients achiev-
ing cCR through a “watch-and-wait” approach, reducing the
need for total mesorectal excision (TME) and permanent
stomas [58, 59]. Accordingly, current NCCN guidelines
endorse TNT as a preferred option for stage II-III rectal
cancer [60]. Nonetheless, ongoing research is refining its
optimal use through extended follow-up data.

TNT strategies

TNT regimens are generally categorized into two
approaches:

e Induction chemotherapy, in which systemic chemo-
therapy is administered before CRT, is followed by surgery.

e Consolidation chemotherapy, in which CRT precedes
systemic chemotherapy and surgery.

Radiotherapy may be delivered as either short-course
(25 Gy in 5 fractions) or long-course (45-54 Gy in 25-30
fractions). The optimal regimen and sequence remain under
investigation, with several trials comparing outcomes.

Key clinical trials

o CAO/ARO/AIO-12 compared induction vs. consolidation
chemotherapy. Consolidation achieved a higher pCR rate
(25% vs. 17%), though not statistically significant. Long-
term outcomes, including DFS and recurrence, were similar
[61, 62].

e PRODIGE-23 utilized induction FOLFIRINOX fol-
lowed by CRT. The TNT arm showed significantly higher
PCR (27.5% vs. 11.7%), along with improved 5-year DFS
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(+7.6%) and OS (4+6.9%) compared to standard CRT [53,
63].

e OPRA focused on organ preservation in patients achiev-
ing cCR. While 3-year DFS was similar between induction
and consolidation arms (76%), the consolidation group had
higher proctectomy-free survival (53% vs. 41%) [64-66].

e Polish II evaluated short-course RT followed by FOL-
FOX4. pCR and RO resection rates were comparable to long-
course CRT, with TNT demonstrating lower acute toxicity
[67].

e RAPIDO targeted high-risk rectal cancer. TNT
improved pCR (28.4% vs. 14.3%) and reduced disease-
related treatment failure. However, a higher local recur-
rence rate was observed in the TNT group during long-term
follow-up [21, 68].

o STELLAR compared short-course RT + CAPOX versus
long-course CRT. TNT improved overall survival (86.5%
vs. 75.1%) but did not significantly affect metastasis-free or
locoregional recurrence rates [69].

The panel recommended TNT for patients with low rectal
tumors and those with high-risk features, including:

e T4 tumors

e Circumferential resection margin (CRM) < 1 mm

e Extramural vascular invasion (EMVI+)

e Pathological lateral pelvic lymph nodes

e Sphincter or levator involvement

Among TNT approaches, long-course CRT followed by
consolidation chemotherapy was favored. This strategy was
associated with improved compliance, greater tumor regres-
sion, and higher rates of cCR and pCR. Induction regimens,
although effective, were noted to have higher toxicity and
reduced RT completion in some patients.

Although long-term oncologic outcomes of induction and
consolidation appear broadly comparable, the panel favored
consolidation primarily due to higher treatment compliance,
greater tumor regression, and improved organ preservation
observed in practice and supported by OPRA trial data. This
preference may reflect expert practice patterns rather than
definitive evidence of superiority, and both strategies remain
acceptable according to current guidelines.

Assessing the efficacy of TNT for rectal cancer
Interval evaluations

A major concern with TNT is the potential delay in defini-
tive surgery, which may lead to tumor progression in non-
responders. While most patients experience regression,
approximately 20% show minimal or no response to TNT
[53, 70]. In such cases, extending the interval between radia-
tion and surgery or adding further chemotherapy is unlikely
to improve outcomes.
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The RAPIDO trial reported a higher rate of ypT4
tumors in the TNT group (9% vs. 6%), suggesting
increased progression risk among nonresponders [52].
Similarly, a retrospective study of 102 patients found that
poor responders had significantly worse progression-free
survival compared to responders [71].

These findings highlight the importance of timely
interim evaluations during TNT. Early identification of
nonresponders (potentially through MRI or other imag-
ing) can facilitate prompt surgical intervention and avoid
disease progression.

The expert panel reached a consensus that interval evalu-
ations are essential during TNT to guide timely treatment
decisions.

Response assessment to TNT

cCR after TNT should be evaluated using a multimodal
approach, including digital rectal examination (DRE), flex-
ible sigmoidoscopy, and pelvic MRI using a dedicated rectal
cancer protocol.

MRI is the cornerstone of response assessment due to its
ability to distinguish fibrosis from residual tumor. A dark
T2-weighted (T2w) signal without intermediate intensity
and the absence of suspicious lymph nodes suggests cCR.
Adding diffusion-weighted imaging (DWI) improves sen-
sitivity to 84%, compared to 50% with T2w alone [72-74].
MRI can also differentiate near-complete clinical response
(ncCR) from incomplete response [71].

However, limitations exist. In a study by De la Pinta
et al., MRI correctly staged only 23% of tumors, highlight-
ing issues with both over- and understaging [75]. Thus,
advanced imaging protocols and interpretation expertise
remain essential.

Endoscopic evaluation complements MRI in assessing
mucosal healing. Flat white scars with or without telangi-
ectasia suggest cCR, while nodularity or ulceration may
indicate ncCR [76, 77]. Routine biopsy is discouraged due
to high false-negative rates and poor correlation with final
pathology [76].

Digital rectal examination (DRE) remains useful, par-
ticularly for distal tumors. A smooth, flat scar is typical of
cCR, while nodules or irregularities may indicate ncCR or
residual disease. When combined with MRI, DRE enhances
diagnostic specificity up to 98% [76, 78].

Despite improvements in imaging and clinical assess-
ment, up to 30% of true cCR cases may be missed, under-
scoring the need for ongoing refinement in evaluation
strategies.

The expert panel reached a consensus that response
assessment after TNT should include DRE, rectal MRI, and
endoscopy.

Timing of clinical response assessment

The optimal timing for assessing cCR after TNT varies
based on treatment protocol and remains an area of active
investigation.

For standard CRT or short-course radiotherapy (SCRT),
cCR is typically evaluated at around 12 weeks from treat-
ment initiation [79]. In TNT protocols with induction
or consolidation chemotherapy—such as RAPIDO and
PRODIGE-23—assessment is often done at 24 weeks,
while extended TNT regimens like those in OPRA may
require evaluation as late as 34-38 weeks [53, 64—66, 68,
80].

Tumor regression can continue for several weeks after
treatment, and delayed evaluation may increase organ
preservation rates. However, not all patients benefit from
prolonged observation. PET/CT studies show that many
tumors stop regressing beyond 12 weeks and may show
renewed activity [81]. Therefore, delaying surgery in non-
responders may lead to worse outcomes.

A sequential evaluation approach is recommended.
Early assessment (6—8 weeks post-treatment) helps iden-
tify nonresponders who may need prompt surgery, while
responders can be observed longer to maximize the chance
of non-operative management.

The expert panel reached a consensus recommending
that cCR assessment should ideally occur between 6 and
8 weeks after completion of TNT.

Near-complete clinical response

Managing patients with a ncCR after TNT requires a bal-
ance between preserving organ function and ensuring
oncologic safety. Options include extended observation,
local excision, further chemotherapy, or proceeding to
TME.

Extended observation is supported by evidence showing
that tumor regression may continue for 6-12 weeks beyond
the standard assessment window. The ReSARCh trial, for
example, reported higher complete response rates when local
excision was delayed to 12 weeks post-CRT [85]. Impor-
tantly, meta-analyses indicate that delaying surgery does not
significantly increase metastasis risk, provided there is rigor-
ous surveillance [83, 84].

However, TME remains the standard for oncologic con-
trol and is often used when the response is uncertain. Still,
many patients who undergo TME after ncCR are later found
to have pCR, raising concerns of overtreatment [86].

The expert panel reached a consensus that for patients
with ncCR after TNT, an additional observation period of
4 to 8 weeks may be considered to allow for further tumor
regression before reassessment.
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The role of biopsy in patients with near-complete
clinical response

Endoscopic biopsy is not recommended for routine use in
assessing residual disease after neoadjuvant therapy in rectal
cancer due to its low diagnostic accuracy.

Although biopsy may appear intuitive in the setting of
mucosal abnormalities, its negative predictive value is poor.
Studies show that many patients with negative biopsy results
still harbor residual disease at final pathology [87, 88]. This
inaccuracy largely stems from the inability of superficial
biopsies to capture residual tumor cells located deeper within
the rectal wall or extending laterally beyond visible mucosal
changes [88, 89].

Misleading biopsy results may falsely suggest a complete
response, potentially delaying curative surgery or leading to
inappropriate non-operative management decisions.

The expert panel reached a consensus advising against rou-
tine biopsy in patients with near-complete clinical response
due to its potential to misguide clinical decisions.

The interval between the completion of TNT
and surgery

Unlike conventional neoadjuvant protocols, which typically
involve surgery within 6-12 weeks of completing radiation,
TNT generally requires longer intervals before surgical inter-
vention. While these prolonged intervals may raise concerns
regarding increased surgical complexity or risk, evidence from
major clinical trials such as PRODIGE-23 and RAPIDO sug-
gests otherwise. In PRODIGE-23, the RO resection rate was
95% in the TNT group, compared to 94% in the conventional
arm. In RAPIDO, both groups achieved a 90% RO resection
rate. TME specimen quality and postoperative complication
rates were also similar between groups [53, 68]. These findings
support the safety and oncologic adequacy of extended surgi-
cal intervals following TNT. Prolonged intervals may enhance
tumor regression, thereby increasing pCR rates, which is an
important prognostic marker. However, excessive delays may
lead to fibrosis and technical challenges during surgery, poten-
tially increasing intraoperative risk.

The expert panel reached a consensus recommending that
surgery be performed at least 8 weeks after completing TNT
to optimize oncological outcomes while maintaining surgi-
cal safety and feasibility.

Non-operative management
Applicability in distal rectal cancer

NOM following TNT has been traditionally favored for distal
rectal tumors, due to their anatomical accessibility and ease
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of surveillance. These tumors are more amenable to evalua-
tion via DRE and flexible endoscopy, making the assessment
of cCR more reliable. Moreover, NOM in this setting offers
a significant quality-of-life advantage by avoiding APR and
the need for a permanent colostomy. Studies report local
regrowth in ~30% of patients managed with NOM within the
first 3 years. Over 90% of these recurrences are endoluminal,
underscoring the importance of DRE and endoscopic sur-
veillance for early detection and successful salvage surgery
[81, 90, 91]. On the other hand, an open-ended round 1 item
briefly explored whether patients with LARC who achieve a
clinical complete response after standard CRT should transi-
tion to NOM and, if so, what protocol to follow. Responses
were highly heterogeneous and did not permit a structured
statement; therefore, the steering committee did not carry
this item forward to subsequent rounds.

Extending NOM beyond distal tumors

Emerging data challenge the notion that NOM should be
limited to distal rectal cancers. Several recent studies suggest
that mid-rectal tumors may achieve similar cCR rates, dem-
onstrate comparable local regrowth patterns, and maintain
high success rates for salvage surgery, akin to distal lesions
[78,92].

This evolving evidence, combined with improvements in
MRI and diffusion-weighted imaging, enhances the ability
to monitor for mesorectal and pelvic recurrences, potentially
broadening eligibility for NOM beyond distal locations.

The expert panel did not reach a consensus on whether
NOM should be limited to specific tumor locations within
the rectum. In round 3 of the Delphi process, only 52% of
panelists agreed with the statement: “Non-operative man-
agement should only be recommended for tumors located
in the distal rectum.”

Follow-up period for non-operative management

Patients managed with NOM after achieving cCR require a
strict surveillance protocol to detect local regrowth and dis-
tant metastasis. Local regrowth occurs in 20-30% of cases,
usually within the first 3 years [65, 93]. Intensive monitor-
ing during this early period is critical to promptly identify
regrowth, enabling successful salvage surgery with RO
resection rates and survival outcomes comparable to those
undergoing immediate TME [65]. Surveillance typically
involves clinical examinations, endoscopy, and radiological
assessments every 8—12 weeks during the first 3 years, with
intervals extending thereafter.

After the third year, when the regrowth risk drops below
5%, follow-up intervals may be extended to every 6 months
until year 5 [95]. Annual follow-up is advised beyond 5 years
as long as the rectum is preserved [65, 66, 94, 95].
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Normalization of carcinoembryonic antigen (CEA) lev-
els (typically <5 ng/mL) after neoadjuvant therapy corre-
lates with tumor regression, providing a valuable marker of
therapeutic response, particularly in patients with elevated
baseline CEA levels. Rising CEA levels during surveillance
may signal local or distant recurrence, thus warranting fur-
ther investigation (98).

Emerging techniques such as circulating tumor DNA
(ctDNA) analysis (liquid biopsy) are under investigation
for their potential in surveillance. Current evidence regard-
ing ctDNA is inconclusive; while some studies suggest ele-
vated ctDNA levels may predict recurrence risk, others fail
to demonstrate an association with pathological complete
response (pCR). Thus, ctDNA remains investigational and
is not yet recommended for routine NOM follow-up [97].

The expert panel reached a consensus recommending
that patients undergoing NOM require a surveillance period
extending beyond 5 years.

Local regrowth and distant metastasis
during non-operative management

Local regrowth refers to tumor recurrence within the rec-
tal wall, mesorectum, or pelvic compartment after an ini-
tial cCR, and is distinct from recurrence following TME
[98]. It typically occurs within the first 3 years of NOM,
with reported rates ranging from 15 to 34%. Data from the
International Watch & Wait Database indicate a 25% rate of
local regrowth within 2 years, predominantly endoluminal
and detectable via DRE and endoscopy in over 90% of cases
[90, 91, 93, 99].

The most significant predictor of local regrowth is base-
line clinical T stage, with risk increasing approximately 10%
per stage: ~20% for c¢T2,~30% for cT3, and ~40% for cT4
tumors [100]. Other contributing factors include deep tumor
invasion and bulky nodal involvement, although baseline N
stage alone is not independently associated with regrowth
risk [95]. Achieving and sustaining cCR beyond 3 years
is associated with a markedly reduced risk of subsequent
regrowth, underscoring the importance of initial treatment
response.

Salvage surgery remains the cornerstone for managing
local regrowth and offers curative potential. Approximately
90% of regrowth cases can be treated with RO resection,
ensuring excellent local control [101-103]. While salvage
TME is the standard approach, local excision may be appro-
priate for carefully selected patients with small, superficial
regrowths. However, salvage TME often requires more
extensive procedures, including APR in distal tumors involv-
ing the levator ani muscles. As a result, APR rates are higher
in the salvage setting compared to upfront TME [104].
Although local excision may preserve function and reduce

morbidity, it carries a greater risk of subsequent recurrence
and should be reserved for highly selected cases [51, 105].

Patients undergoing salvage TME generally achieve excel-
lent local control, with recurrence rates under 5%. However,
overall survival may vary based on the characteristics of the
regrowth and the timing of intervention. Notably, salvage
APR is associated with higher morbidity and reduced qual-
ity of life. Comparative studies have shown similar survival
outcomes between patients undergoing salvage surgery after
regrowth and those treated with immediate TME for incom-
plete response. However, patients who underwent immedi-
ate TME after a favorable response demonstrated better out-
comes than those who required delayed salvage surgery and
had ypT3—4 disease at resection [103, 106].

While patients with sustained cCR have a low risk
(5-10%) of distant metastases, the development of local
regrowth increases this risk to approximately 24%. This
suggests that regrowth may reflect aggressive tumor biol-
ogy, acting independently as a driver of metastatic progres-
sion [107, 108]. Although the metastatic risk declines after
5 years of disease-free survival, patients with a history of
regrowth remain at elevated risk for several years, emphasiz-
ing the need for prolonged surveillance [109].

The expert panel reached a consensus that radical sur-
gery remains the preferred treatment option for patients who
develop local regrowth during NOM follow-up.

Lateral pelvic lymph nodes

In the era of neoadjuvant chemoradiotherapy, selective lat-
eral pelvic lymph node dissection (LPLND) has emerged
as a focused strategy for managing LPLNs in patients with
locally advanced rectal cancer. Although TNT has signifi-
cantly improved both systemic and local control, it does not
consistently eliminate enlarged LPLNs particularly when
lymph nodes remain radiologically suspicious after neoad-
juvant treatment. Historically, Eastern centers have routinely
performed LPLND for rectal cancer, even before the intro-
duction of TNT, reflecting different approaches to manag-
ing lymphatic spread and recurrence patterns. In contrast,
Western practice has traditionally relied on TNT and TME
alone, reserving LPLND due to concerns regarding added
morbidity and uncertain oncological benefit [110, 111].
However, emerging data from both Eastern and West-
ern institutions increasingly support a selective approach
to LPLND based on post-treatment MRI characteristics.
Persistently enlarged nodes—especially those with a short-
axis diameter >5—7 mm—have been associated with a sig-
nificantly increased risk of harboring residual disease and
subsequent lateral pelvic recurrence [112, 113].
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Retrospective studies, including those from MD Ander-
son Cancer Center, suggest that MRI-guided selective
LPLND-targeting nodes with persistent enlargement, irreg-
ular borders, or heterogeneous signals, can significantly
reduce recurrence rates without the higher complication
risks seen in more extensive dissections [110]. For example,
Peacock et al. reported that 34.1% of patients with persis-
tently enlarged LPLNs following TNT had residual nodal
metastases on pathology, suggesting TNT alone may be
insufficient in this subgroup [114].

Similarly, international multicenter data show that, in
patients with LPLNs >7 mm post-treatment, the addition
of LPLND to TNT and TME reduced local recurrence rates
from 25.6% to 5.7% [111]. This targeted approach achieves
oncological control while minimizing unnecessary dissec-
tions and associated complications such as urinary or sexual
dysfunction.

While a short-axis diameter >5 mm on MRI is gener-
ally accepted as a threshold for considering LPLND, fur-
ther studies are needed to refine imaging criteria and vali-
date long-term oncologic and functional outcomes of this
approach [113].

The expert panel reached consensus on the following
statements regarding the management of lateral pelvic lymph
nodes in rectal cancer:

e If pathological lateral pelvic lymph nodes persist after
completion of neoadjuvant therapy, LPLND is recom-
mended on the ipsilateral side.

e If radiologically suspicious lymph nodes regress follow-
ing neoadjuvant therapy, LPLND may not be necessary.

Limitations

The expert panel was presented with a series of structured
questions concerning various aspects of rectal cancer man-
agement, each accompanied by multiple-choice response
options. Given the potential for diverse subcategories within
these questions, the panel’s responses may not facilitate a
broad generalization regarding the treatment of rectal can-
cer. The inherent variability in clinical presentations, cou-
pled with the nuanced decision-making required in tailoring
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treatment to individual patients, underscores the challenges
in establishing one-size-fits-all recommendations. The con-
sensus provides expert guidance but must be applied within
individualized multidisciplinary care contexts. One limita-
tion of our study is the absence of radiologists, gastroenter-
ologists, and oncologists in the Delphi panel. Although these
specialties play a central role in staging, treatment planning,
and multidisciplinary decision-making, their participation
could not be secured due to recruitment constraints. This
limits the breadth of multidisciplinary input and highlights
the need for broader specialty involvement in future con-
sensus efforts. Furthermore, our expert panel was primarily
composed of specialists from the same country, which may
limit the international generalizability of our findings.

Conclusion

This Delphi consensus provides practical guidance for the
management of early and locally advanced rectal cancer,
emphasizing multidisciplinary collaboration, standardized
MRI reporting, the adoption of TNT for high-risk tumors,
and structured protocols for NOM (Table 4).

The integration of TNT and NOM in appropriately
selected cases marks a paradigm shift in clinical prac-
tice. Importantly, these strategies must be balanced with
patient-centered decision making, recognizing that treat-
ment choices affect not only oncologic outcomes but also
long-term function and quality of life. Organ preservation
strategies may reduce morbidity, whereas radiation and
chemotherapy can result in late toxicities such as pelvic
bone complications, impaired sexual function, secondary
malignancies, and chemotherapy-induced neurotoxicity.
Individualized discussions between patients and multidis-
ciplinary teams are therefore essential to align treatment
plans with patient values and expectations.

Future prospective studies are needed to validate these
recommendations, refine surveillance protocols, and incor-
porate emerging technologies. Continued collaboration
between international colorectal surgery and oncology
societies will be key to achieving global standardization
and improved outcomes.
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Table 4 Consensus summary

Topic

Consensus statements

Agreement(%)

1. Role of MDT in decision-making

MDT discussion is essential for optimal treatment decisions 97

High-volume centers (>40 rectal cancer cases per year) improve outcomes 94

2. Staging and imaging

Standardized high-resolution MRI should be used for accurate local stag- 95

ing and treatment planning
Thoraco-abdominal CT is recommended for metastasis evaluation

3. Preoperative bowel preparation
site infections

Mechanical bowel preparation with oral antibiotics may reduce surgical 87

4. Surgical techniques Partial mesorectal excision is recommended for upper rectal tumors 87
Local excision may be used for cT1NO tumors, provided no high-risk 82
features exist
5. Total neoadjuvant therapy Recommended for tumors with high-risk factors 97
Consolidation may improve organ preservation rates 87
Interval evaluations should be conducted during TNT 89
6. Non-operative management and clinical response NOM is primarily recommended for distal rectal cancers 52
Assessment of cCR: MRI, endoscopy, and digital rectal exam should be 100
used 87
Timing: Clinical response should be assessed 68 weeks post-TNT 85
ncCR: Additional 4-8 weeks of observation may improve cCR rates 82
Biopsy for ncCR: Not recommended due to poor predictive value
7. Interval between TNT completion and surgery Surgery should be performed at least 8 weeks post-TNT for optimal 97
regression
8. Non-operative management follow-up 1-3 years: MRI, DRE, endoscopy every 3 months 100
3-5 years: MRI, DRE, endoscopy every 6 months
> 5 years: Annual follow-up
9. LPLN dissection Recommended for persistent pathological LPLNs after neoadjuvant 97

therapy
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