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Non-operative management of locally advanced rectal cancer
with an emphasis on outcomes and quality of life: a narrative
review
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Non-operative management, particularly the watch and wait (WW) strategy; has emerged as an alternative to total mesorectal excision for selected patients
with locally advanced rectal cancer who achieve a clinical complete response (cCR) after neoadjuvant treatment. This narrative review examines oncologic
outcomes, functional and quality-of-life benefits, diagnostic challenges, and surveillance requirements associated with WW compared to radical surgery. Evi-
dence from randomized trials and international registries indicates that WW provides overall and disease-free survival rates comparable to those of surgery,
provided that stringent selection criteria and intensive surveillance are maintained for 3 to S years. Local regrowth occurs in 15%-40% of patients—most
commonly within 24 months—but salvage surgery is curative in over 90% of cases and restores oncologic equivalence. Nevertheless, distant metastasis is
more frequent in patients who experience regrowth, underscoring the importance of early detection and the need for optimized systemic therapy. Accurate
determination of cCR remains the primary limitation; digital rectal examination, high-resolution magnetic resonance imaging, and endoscopy, even when
combined, cannot reliably exclude microscopic residual disease. Total neoadjuvant therapy increases cCR rates to 30%-60% and expands the pool of WW
candidates, but also intensifies the need for standardized response definitions and surveillance algorithms. WW offers organ preservation and quality-of-life
improvements without compromising survival in carefully selected patients, provided that multidisciplinary teams ensure rigorous response assessment and
lifelong monitoring. Future advances in imaging, molecular biomarkers, and individualized risk stratification are expected to further enhance the safety of WW
and expand eligibility to a broader patient population.
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Introduction

Background

The management of locally advanced rectal cancer (LARC) has
evolved markedly in recent decades, shifting from predominantly
aggressive surgical interventions to more integrated, multidisci-
plinary approaches. Neoadjuvant chemoradiotherapy (nCRT),
followed by total mesorectal excision (TME) and adjuvant che-
motherapy, has become the standard treatment for LARC [1,2].
This approach has substantially improved local disease control
and increased rates of sphincter preservation compared to surgery
alone. However, radical surgery for rectal cancer can severely im-

pair functional outcomes and is often associated with diminished
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quality of life [2]. Moreover, despite advances in local tumor con-
trol, these strategies have not consistently yielded improvements
in overall survival, prompting a reassessment of treatment intensi-
ty and its attendant morbidity [ 1-4].

However, these protocols have resulted in a subset of patients
exhibiting exceptionally favorable responses, including those clas-
sified as complete responders according to treatment criteria. Pa-
tients in this category who have undergone non-operative man-
agement have been reported to experience oncologic outcomes
comparable to those who received radical resection [5,6]. This
context has fostered the emergence of organ-preserving strategies,
most notably the watch and wait (WW) approach, which has

quickly gained prominence and has become a central focus in rec-
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tal cancer management [5-8]. Nonetheless, significant limitations
persist in the broader application of these strategies, particularly
regarding the lack of reliable criteria for assessing treatment re-

sponse and standardized surveillance protocols.

Objectives

The present review evaluates the treatment outcomes of
non-operative management, discusses current efforts to improve
patient survival, and delineates the existing constraints on re-

al-world applications.

The paradigm shift: rationale and
emergence of watch and wait

The shift toward the WW strategy is fundamentally motivated
by the goal of minimizing the substantial morbidity associated
with radical surgery for rectal cancer, while still achieving compa-
rable oncologic outcomes. Although TME provides effective local
tumor control, it frequently results in severe and persistent side ef-
fects, including permanent colostomy, impaired bowel function
(urgency, clustering, fecal incontinence), and sexual or urinary
dysfunction—all of which significantly compromise patients’
quality of life [2,3].

Evidence that a notable proportion of patients—approximately
10%-25%, rising to 30%-60% with the advent of total neoadju-
vant therapy (TNT)—achieve a pathological complete response
(pCR) has challenged the need for radical surgery in all cases
[2,9,10]. The pioneering work of Dr. Angelita Habr-Gama, who
first introduced the WW concept in the early 2000s, was instru-
mental in this shift. Her group established strict criteria for identi-
fying clinical complete response (cCR) using comprehensive as-
sessments, including digital rectal examination (DRE), endosco-
py, and imaging [5]. Early experiences from this group demon-
strated that sustained tumor-free intervals could be achieved
without surgery and that salvage treatments following local re-
growth were successful, providing key evidence supporting the
WW approach [5].

The development of TNT has further increased the feasibility
of WW. TNT, which is defined as the administration of all che-
motherapy and radiotherapy prior to surgical intervention, aims
to achieve earlier systemic control of micrometastatic disease, im-
prove patient adherence, reduce toxicity, and significantly increase
tumor regression and pCR rates [9-13]. Landmark studies, in-
cluding the RAPIDO and PRODIGE trials, have demonstrated
significantly higher pCR rates with TNT compared to conven-
tional nCRT, thereby expanding the pool of candidates eligible for
WW [12,13]. As a result, the WW strategy has evolved from a
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mere avoidance of surgery to a deliberate deferral of surgery, con-
tingent on rigorous surveillance and continuous monitoring of
clinical response [10].

Importantly, the WW approach is more accurately described as
“deferral of surgery” rather than “no surgery” Robust salvage path-
ways are essential, as highlighted by the high success rates (88%-
95.4%) reported for salvage surgery in cases of local tumor re-
growth [10,14]. The effectiveness and availability of salvage sur-
gery reinforce the oncologic safety of the WW strategy. Therefore,
ongoing, active surveillance is integral to WW, ensuring prompt
detection and management of any tumor recurrence.

Ethics statement

This is a literature-based study; therefore, neither approval by

an institutional review board nor informed consent is required.

Oncologic outcomes of watch and wait: a
critical evaluation

The oncologic outcomes associated with the WW strategy for
LARC have shown inconsistent results. While some reports are
promising, demonstrating outcomes equivalent to those of stan-
dard radical surgical treatment, others highlight areas that require

caution and further investigation.

Overall survival, disease-free survival, and disease-specific
survival

Many studies and meta-analyses have reported comparable
overall survival (OS) and disease-free survival (DES) rates be-
tween patients managed with WW and those undergoing radical
surgery after achieving cCR or pCR [3]. A pooled analysis of the
CAO/ARO/AIO-12 and OPRA trials, which included 628 pa-
tients, found similar survival outcomes between selective WW
and mandatory TME in patients with cCR or near-complete re-
sponse (nCR). Specifically, the 3-year DFS (76% for WW vs. 73%
for TME), distant recurrence-free survival, local recurrence-free
survival, and OS were all equivalent [ 15]. Additionally, recent co-
hort analyses have reported no significant differences in OS,
S-year DES, rates of distant metastasis, or mortality between WW
and surgical groups [16-18].

However, some studies advise greater caution. One retrospec-
tive analysis comparing WW patients with cCR to pCR patients
who underwent surgery reported lower survival rates for the WW
group (S-year OS: 73% for WW vs. 94% for pCR; DFS: 75% for
WW vs. 92% for pCR) [19]. Notably, this study identified im-
portant confounding variables, such as a higher median age in the
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WW group (67.2 years vs. $7.3 years) and a substantial propor-
tion (70%) of deaths attributable to non-cancer-related causes,
both of which could influence overall survival comparisons [19].
According to real-world data from the International Watch & Wait
Database (IWWD), the 2-year cumulative incidence of local re-
growth was 25.2%. Conditional survival analysis indicated that
patients who maintained cCR for 3 years had less than a 2% risk of
systemic recurrence thereafter, during a median long-term fol-
low-up of 55.2 months [20]. Consequently, the initial 2 years fol-
lowing completion of nCRT are crucial for prognostication and
early detection of recurrence.

Local regrowth rates and salvage management

A major concern with WW is the risk of local tumor regrowth,
with reported rates ranging from 6% to 40%, depending on study
design and length of follow-up [8,10,19]. For example, the
IWWD documented a 2-year cumulative incidence of local re-
growth at 25% [8,20]. The OPRA trial reported local regrowth
rates ranging from 27% to 40%, depending on the specific neoad-
juvant therapy regimen [10].

The salvage rate for regrowth following the WW strategy varies
across published studies [8,16,19,20]. Nonetheless, the majority
of local regrowths can be detected early through rigorous surveil-
lance and are amenable to effective salvage surgery. Outcomes of
salvage surgery are generally favorable, with high rates of curative
intent. Therefore, the feasibility and success of salvage surgery are
crucial in reinforcing the oncologic safety of the WW approach.

Distant metastasis rates
Despite successful local control achieved through salvage sur-

gery, concerns remain regarding the risk of distant metastases.
Multiple studies have shown higher rates of distant metastasis in
patients who experience local regrowth compared to those who
maintain continuous cCR (36% vs. 1%, respectively; P <0.001)
[19]. Indeed, local regrowth following WW is now recognized as
a significant independent risk factor for subsequent distant metas-
tases [14]. According to the INWWD, distant metastases occurred
in approximately 8% of patients managed with WW [20].

These findings suggest that an undetected primary tumor left in
situ until regrowth may contribute to systemic disease progres-
sion, indicating that local regrowth could serve as an early marker
of aggressive tumor biology or incomplete systemic response to
treatment [20].

Critical appraisal of WW strategy

While WW demonstrates favorable outcomes when proper pa-
tient selection and surveillance are applied, it is essential to ac-
knowledge that these outcomes are highly dependent on both
early detection and successful salvage surgery for local recurrence.
As such, the oncologic safety of WW critically depends on 2 key
factors: the prompt identification of local regrowth and the effec-
tiveness of subsequent salvage interventions.

Additionally, the consistently higher rates of distant metastasis
observed among WW patients experiencing local regrowth sug-
gest a potential systemic risk associated with deferring surgery.
This raises important questions about whether organ preserva-
tion might inadvertently compromise systemic disease control in
certain patient subgroups. Currently, the use of TNT has expand-
ed considerably, and its oncologic outcomes have been shown to
be superior to standard nCRT (Tables 1, 2), which is likely to fur-

Table 1. Location of clinical stage of patients included in TNT trials for rectal cancer

Trial LT Diagnosis method Detailed indication
(cm from anal verge)
nCRT vs. TNT
RAPIDO [13] <16 MRI High risk on pelvic MRI (with at least one of the following criteria:
cT stage cT4a or cT4b, extramural vascular invasion, cN stage cN2,
involved mesorectal fascia, or enlarged lateral lymph nodes)
STELLAR [17] 10 MRI cT stage 3-4 and/or regional lymph node (N)-positivity
PRIODIGE 23 [14] <15 ERUS/MRI Stage cT3-4 (based ERUS/MRI)
Induction vs. consolidation TNT
CAO-ARO-AIO 12 [18] <12 MRI ¢T3 tumor less than 6 cm from the anal verge, ¢T3 tumor in the
middle third of the rectum (= 6-12 cm) with extramural tumor
spread into the mesorectal fat of more than 5 mm (> cT3b), cT4
tumors, or lymph node involvement, based on MRI that was
mandatory.
OPRA [10] Require complete TME MRI Clinical stage Il (T3-4, N-) or stage Il (any T, N+) based on MRI

TNT, total neoadjuvant therapy; nCRT, neoadjvuant chemoradiotherapy; MRI, magnetic resonance imaging; cT, clinical tumor; cN, clinical nodal; ERUS, en-

dorectal ultrasound; TME, total meosrectal excision.
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Table 2. Pathologic and oncologic outcomes of TNT trials for rectal cancer

Result RO rate pCR APR rate Local recurrence  Disease-free survival ~ Overall survival
nCRT vs. TNT
RAPIDO [13] -
TNT - 28 35 12.1 27.8* 81.7
nCRT - 14 40 8.1 34.6" 80.2
STELLAR [17]
TNT 91.5 21.8 45.1 8.4 64.5 86.5
nCRT 87.8 12.3* 413 1.0 62.3 75.1%
PRIODIGE 23 [14]
TNT 95 28 14.1 67.6 819
nCRT 94 12 14 62.5" 76.1%
Induction vs. consolication TNT
CAO-ARO-AIO 12 [18] -
Consolidation 92 17 28 73 -
Induction 90 25* 23 73 -
OPRA [10] - - - - -
Consolidation - - - - 71 -
Induction - - - - 69 -

TNT, total neoadjuvant therapy; nCRT, neoadjvuant chemoradiotherapy; pCR, pathologic complete regression; APR, abdominoperineal resection.

*P<0.005.

ther accelerate the adoption of WW. Future research must there-
fore focus on identifying and stratifying high-risk patients who
may require intensified systemic therapy or who might not be ide-

al candidates for WW prior to any local recurrence.

Challenges in defining cCR

A major obstacle to the widespread adoption and standardiza-
tion of the WW approach is the absence of a universally accepted
and highly accurate definition of cCR [10,20,21]. At present, cCR
is defined by the absence of a clinically detectable tumor on DRE,
endoscopy, and imaging [10] (Fig. 1). However, these methods
have significant limitations in reliably identifying true complete

tumor regression, particularly at the microscopic level.

Difficulties in accurate cCR assessment

The primary challenge in determining cCR is differentiating
between complete tumor regression and microscopic residual dis-
ease, as well as distinguishing post-treatment fibrosis or inflamma-
tion from viable cancer cells [22,23]. While pCR—the absence of
viable tumor cells in resected surgical specimens—remains the
definitive gold standard, pCR can only be confirmed after surgery
and thus cannot guide the initial decision to pursue WW. Thus,
discrepancies between cCR and actual pCR raise considerable
concerns, as inaccurate clinical assessments may lead to under-

staging, increased risk of local regrowth, and potentially compro-
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mised oncologic outcomes.

Currently available diagnostic modalities, such as magnetic res-
onance imaging (MRI) and endoscopic biopsy, lack the sensitivi-
ty to detect microscopic residual disease, especially if tumor cells
persist in deeper layers of the rectal wall [23,24]. Studies have
shown that even patients categorized as having achieved cCR may
harbor deeper residual tumor cells, directly contributing to local
regrowth and increased risk of distant metastasis [23-26]. This di-
agnostic gap underscores the intrinsic limitations of existing
non-invasive methods and highlights the urgent need for im-
proved techniques capable of accurately detecting microscopic re-
sidual disease. Until such advances are achieved, strict surveillance
and robust salvage strategies must remain central to WW proto-

cols.

Criteria for optimal patient selection for WW strategy

Careful patient selection is fundamental to optimizing oncolog-
ic outcomes in WW. At present, candidates generally include
those with LARC who achieve an excellent clinical response to
neoadjuvant therapy [20,21]. Recently, some reports have pro-
posed simplified response criteria after nCRT for rectal cancer, in-
troducing the concept of a transient response group characterized
as slow responders or those with near-complete response [27,28].
However, caution is warranted in selecting patients from this
group, as the oncologic safety of WW in slow responders has not
been clearly established.
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Fig. 1. Imaging diagnosis of clinical complete response after neoadjvuant therapy for rectal cancer. (A) Endoscpic image showing
a whitish scar. (B) Absence of tumor signal and barely visible treatment-related sacr on magnetic resonance imaging.

Patient preferences and the ability to adhere to stringent sur-
veillance schedules also play a critical role in patient selection [29-
31]. WW is particularly appropriate for patients with low rectal
tumors, where surgery would cause substantial impairment of
quality of life, or for older and frail patients with significant co-
morbidities who are at elevated perioperative risk [31]. Thus, op-
timal patient selection demands a comprehensive, multidimen-
sional assessment, balancing oncologic risks against anticipated
quality-of-life gains and individual patient factors. There is a
pressing need for better risk stratification tools to refine selection
criteria and further personalize the WW approach. Effective im-
plementation requires a coordinated multidisciplinary team and
shared decision-making, ensuring that patients are fully informed
of the potential risks and benefits.

Limitations of current diagnostic and surveillance meth-
ods for cCR

Despite substantial progress, current diagnostic and surveil-
lance methods for determining cCR have notable limitations that
hinder the consistent application and widespread standardization
of WW.

DRE and endoscopy remain the cornerstone modalities for
cCR assessment, enabling direct palpation and visualization of the
rectal tumor bed [20,27,32]. However, these techniques are high-
ly operator-dependent, reducing reproducibility and increasing
the likelihood of missing subtle mucosal changes, submucosal re-
sidual disease, or deeper malignant foci. Endoscopic biopsy, in
particular, is limited by its inability to adequately sample deeper
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layers, especially the muscularis propria, which leads to false-neg-
ative results [27].

MRI (1.5 T or 3 T) is the imaging method of choice for both
initial staging and post-treatment assessment, providing excellent
soft-tissue differentiation and visualization of mesorectal struc-
tures and lymph nodes [22,33]. Nevertheless, MRI often strug-
gles to distinguish viable tumor from post-treatment fibrosis, ede-
ma, or inflammation, resulting in reduced accuracy for restaging
after neoadjuvant therapy. The accuracy of MRI for post-treat-
ment T-staging may be as low as 50%, and nodal staging accuracy
is generally between 60% and 80% [34,35]. Additionally, variabil-
ity in MRI interpretation, stemming from non-standardized re-
porting practices across institutions, further contributes to incon-
sistencies [23]. Therefore, imaging findings such as restricted dif-
fusion or abnormal nodal morphology may suggest residual dis-
ease, but their interpretation is challenging due to significant over-

lap with benign post-treatment changes [27].

Diagnostic and surveillance limitations: a critical perspec-
tive

The intrinsic challenge of distinguishing fibrosis and inflamma-
tory tissue from viable residual cancer cells on imaging—especial-
ly MRI—remains a significant diagnostic hurdle. Fibrosis induced
by chemoradiotherapy often closely mimics residual disease ra-
diologically, leading to both false-negative and false-positive as-
sessments. This diagnostic ambiguity contributes directly to the
uncertainty associated with WW outcomes and underscores the
need for rigorous surveillance protocols to mitigate the risk of lo-
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cal regrowth. Addressing these challenges requires the develop-
ment of more precise, objective imaging criteria and advanced im-
aging technologies capable of accurately differentiating fibrosis
from viable tumor cells.

Furthermore, the high operator dependency of clinical assess-
ments (DRE, endoscopy, endorectal ultrasound [ERUS]) and the
marked variability in MRI interpretation between institutions fur-
ther compromise the reproducibility and generalizability of cCR
determinations. This variability undermines confidence in out-
comes reported from WW registries and highlights the urgent
need for standardized assessment protocols, enhanced clinician
and radiologist training, and the integration of artificial intelli-
gence (AI) and other quantitative tools to reduce inter-observer
variability and improve diagnostic accuracy [36].

Establishing standardized surveillance
protocols

Given the significant diagnostic challenges in defining cCR and
the substantial risk of local tumor regrowth in patients managed
with WW, the development of standardized and rigorously coor-
dinated surveillance protocols is essential to ensuring patient safe-
ty and optimizing outcomes. The effectiveness of WW is funda-
mentally dependent on the timely detection and successful surgi-
cal management of local regrowth, underscoring the necessity for

intensive and structured surveillance strategies [20,21,37].

Current surveillance practices

Early WW protocols, most notably those established by Habr-
Gama, employ intensive monitoring regimens that include fre-
quent DREs, carcinoembryonic antigen testing, endoscopic as-
sessments, and MRI. A typical surveillance schedule involves
monthly to bimonthly evaluations during the first year, quarterly
evaluations in the second year, and semiannual assessments from
the third year onward. Additionally, serial MRI scans are com-
monly performed every 6 months once an initial cCR is con-
firmed [6,20,37]. Many institutions implement similar protocols,
generally conducting assessments every 3 months during the first

2 years and every 6 months thereafter until year S.

The critical need for standardization

Although WW strategies are increasingly adopted worldwide,
there remains considerable variability among institutions with re-
spect to patient selection, treatment protocols, and surveillance
regimens [19,20,30,38]. The National Accreditation Program for
Rectal Cancer (NAPRC), for example, acknowledges the WW
approach but does not provide specific clinical management or
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follow-up guidelines, leaving these decisions to the discretion of
individual multidisciplinary teams. This lack of standardization is
concerning, as inconsistent approaches can delay detection of tu-
mor regrowth, potentially jeopardizing the outcomes of salvage
surgery and increasing the risk of distant metastasis.

Given the relatively high local regrowth rates (15%-40%)
[17,20,21], paired with high salvage surgery success rates (90%—
95%) [37], the WW strategy should be recognized as an active
management approach, not a passive observational one. Thus, the
oncologic safety of WW relies less on the absolute prevention of
recurrence and more on reliably detecting and effectively treating
recurrence when it occurs. In this context, surveillance is not
merely routine follow-up but a vital therapeutic component,
transforming the paradigm from “watch and wait” to “watch, de-
tect, and intervene promptly”

However, there remains a gap between the ideal and the practi-
cal. While rigorous, multimodal surveillance protocols are critical
for patient safety, their intensity, duration, and resource demands
can be challenging for patients and healthcare systems to sustain
and implement equitably [39]. The resource-intensive nature of
such protocols necessitates significant expertise and training
among radiologists, endoscopists, and other specialists [40]. As a
result, translating the theoretical benefits of WW into standard
clinical practice is often constrained by logistical barriers, patient
compliance issues, and disparities in access to specialized care.

Addressing these challenges requires ongoing research aimed at
optimizing surveillance strategies, striking a balance between pro-
tocol rigor, practical feasibility, patient acceptability, cost-effective-
ness, and equitable access. The establishment of accredited WW
centers of excellence will also be necessary to ensure quality assur-
ance, standardized protocols, and fair patient access to specialized

care pathways.

Role of multidisciplinary teams

The successful implementation of WW depends on the active
participation of a highly coordinated multidisciplinary team
(MDT), including surgeons, medical and radiation oncologists,
radiologists, pathologists, and specialized endoscopists. The
MDT must ensure accurate interpretation of clinical, radiological,
and pathological findings to provide comprehensive patient as-
sessment and ongoing monitoring. Effective shared decision-mak-
ing, characterized by transparent communication regarding risks
and benefits, is critical for promoting patient understanding and

securing adherence to demanding surveillance protocols.
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Future directions and ongoing research

The continued advancement and broader adoption of WW
strategy in rectal cancer management depend significantly on
dedicated research efforts. Key efforts include optimal patient se-
lection, enhancing the accuracy of clinical response assessment,
and developing effective surveillance protocols.

Current research seeks to enhance the detection of microscopic
residual disease through advanced imaging technologies. Radio-
mics enables the extraction of detailed quantitative features from
standard MRI scans, improving the prediction of cCR by correlat-
ing imaging findings with pathology and genomic data [41].
Functional MRI techniques are being investigated to better differ-
entiate residual viable tumor from fibrosis or treatment-induced
changes [42]. Novel modalities such as endorectal photoacoustic
ultrasound are also under study to improve tumor response evalu-
ation. Additionally, AT and machine learning methods are increas-
ingly applied, utilizing deep learning algorithms to analyze imag-
ing data and achieve more accurate assessments of treatment re-
sponse [36,43].

There is an urgent need for non-invasive, highly sensitive, and
specific biomarkers that can reliably predict which patients will
achieve a cCR and are suitable for WW. Circulating tumor DNA,
detected through liquid biopsies, has shown promise for identify-
ing microscopic residual cancer cells and for predicting both re-
sponse and recurrence 44,45 ]. However, current circulating bio-
markers still lack sufficient specificity and clinical evidence, neces-
sitating further validation and standardization before widespread
clinical adoption.

Recent research also focuses on optimizing and intensifying
TNT regimens to achieve even higher rates of complete response
[46]. The OPRA trial demonstrated that long-course chemora-
diotherapy followed by consolidation chemotherapy produced
superior outcomes in achieving cCR and increased TME-free
survival, making it a preferred approach for organ preservation
[10,15]. Additional studies are exploring whether the duration
and intensity of TNT regimens can be safely reduced to minimize
toxicity without compromising efficacy [10-14].

Many international observational studies and clinical trials con-
tinue to validate the safety, feasibility, and efficacy of nonoperative
management [16,20,47]. These studies are essential for gathering
long-term outcome data and for resolving controversies regarding
patient selection, cCR diagnosis, and optimal surveillance proto-
cols. Patients undergoing WW should ideally be enrolled in pro-
spective registries or clinical trials to contribute to this evolving
evidence base. The integration of genetic profiles, molecular
markers, and Al-driven predictive models represents a strong
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trend toward personalized medicine, enabling clinicians to tailor
treatment strategies that maximize organ preservation while en-

suring oncologic safety.

Conclusion

The WW strategy marks a significant evolution in the manage-
ment of LARC, shifting the paradigm away from routine radical
surgery and toward prioritizing organ preservation and quality of
life. Its feasibility has increased with the higher rates of cCR
achieved through TNT.

Despite promising survival outcomes comparable to those of
standard radical surgery in patients who respond well to nCRT,
important challenges persist. High rates of local regrowth remain
a concern, even though salvage surgery is generally effective.
Moreover, the elevated risk of distant metastasis among patients
experiencing local recurrence underscores that WW is fundamen-
tally a “deferral of surgery” rather than an outright avoidance.

Accurately identifying cCR remains a limitation, as current di-
agnostic tools struggle to distinguish true cCR from microscopic
residual disease or post-treatment fibrosis. This complicates pa-
tient selection and mandates intensive surveillance. An alterna-
tive—careful selection of patients who may achieve a complete
response during a transient observation period—has been sug-
gested, but consensus and supporting evidence are still lacking.
The lack of universally accepted and standardized surveillance
protocols further restricts the widespread and equitable imple-
mentation of WW.

Future research aims to overcome these barriers through ad-
vancements in imaging technologies, Al-powered diagnostics, and
the development of novel biomarkers. Ongoing clinical trials and
patient registries are expected to yield essential long-term evi-
dence to refine and optimize the WW approach.

Ultimately, the successful implementation of the WW strategy
depends on a careful balance between organ preservation and on-
cologic safety. Rigorous patient selection, accurate diagnostic mo-
dalities, standardized surveillance protocols, and multidisciplinary
shared decision-making are all essential to ensure that WW deliv-

ers optimal outcomes for patients.
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