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Abstract

Neoadjuvant chemoradiation followed by total mesorectal excision through a low anterior resection (LAR) or
abdominoperineal resection (APR) is considered the standard treatment approach in most patients with locally
advanced rectal cancer. While LAR allows for anatomic rectal preservation, APR leads to significant morbidity
and compromised quality of life in rectal cancer patients. Approximately 10-40% of patients achieve clinical
complete response (cCR) following neoadjuvant chemoradiation. Meanwhile, the pathologic complete response
(pCR) rate is usually less than the cCR rate. The complete response rate may be improved by escalating the
radiation dose and optimizing (total) neoadjuvant chemotherapy. Therefore, at least one-fifth of patients will
have the chance of rectal preservation using the watch-and-wait strategy. In this therapeutic strategy, patients
should be followed up by an active surveillance protocol to detect early tumor regrowth and undergo salvage
radical surgery and will, therefore, provide comparable oncologic outcomes to those achieved in patients who
undergo initial radical surgery. This study aimed to review the most recent evidence and guidelines regarding
the watch-and-wait therapeutic strategy in patients with rectal cancer.
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increased rate in incidence and mortality has been
recorded in most countries, particularly in people

Colorectal cancer remains the third most frequent
cancer, accounting for about 10% of global cancer
incidence and mortality. Despite a decline in the
incidence of colorectal cancers in highly developed
countries due to a healthier lifestyle (e.g., reducing
smoking) and appropriate screening programs, an

younger than 50 years (1).

In Iran, colorectal cancer is the third most common
cancer and the fourth cause of cancer-related death.
It is predicted that the incidence of this cancer will
increase by more than 50% by 2025 (2). In developing
countries such as Iran with limited resources, rectal

Copyright: ©Iranian Journal of Colorectal Research. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License.


https://orcid.org/0000-0002-8301-4138

https://orcid.org/0000-0001-9391-8977


Bahadori M et al.

cancer tends to present as a more advanced disease
and accounts for a larger proportion of all colorectal
cancers (3). In young patients, the disease occurs in
more advanced stages and with a greater contribution
to the rectum compared to older ones. Diagnosis
and treatment of rectal cancer, particularly in young
people, is more challenging because of delays in
referral, less suspicion of malignancy, and early
and late treatment-related complications such as
infertility and secondary malignancies.

Neoadjuvant chemoradiation followed by total
mesorectal excision (TME) through a low anterior
resection (LAR) or abdominoperineal resection
(APR) is considered the standard treatment approach
in the vast majority of patients with locally advanced
rectal cancer (LARC) (4, 5). Radical surgery,
particularly APR, is associated with significant
morbidity and mortality in rectal cancer patients (6).

The watch-and-wait treatment strategy in
rectal cancer patients who achieve a clinical
complete response (cCR) following neoadjuvant
chemoradiation would be an innovative approach
to avoid surgery if feasible. In this treatment
strategy, patients should be followed up on an
active surveillance protocol to detect early tumor
regrowth and immediately undergo salvage radical
surgery, providing comparable oncologic outcomes
to those achieved in patients who undergo initial
radical surgery (7). This review aimed to present
the most recent evidence and guidelines regarding
the watch-and-wait strategy in patients with
rectal cancer.

Morbidity and Mortality of Radical Rectal Surgery

Almost all patients with LARC are treated by
neoadjuvant long-course chemoradiation or short-
course radiotherapy followed by TME via a LAR
or APR, mainly based on the tumor location (4).
Performing TME, regardless of the surgical
technique, is associated with frequent early and late
complications. Up to 30% of patients during and
following TME will develop short-term complications
such as blood loss, anastomotic leakage, infection,
pain, thromboembolic events, and bowel, nerve,
urinary bladder, vaginal, or urethral injury (6, 8,
9). Likewise, many patients will suffer from long-
term surgical-related complications such as LAR
syndrome, sexual dysfunction, infertility, incisional
hernia, fistula, bowel obstruction, and living with a
temporary or permanent colostomy. Additionally,
many patients will experience compromised quality
of life due to gastrointestinal, urinary, and sexual
dysfunction (9). On the other hand, large reported
series found a 1.6—9% mortality rate in patients who
underwent radical rectal surgery (6). In addition,
those who require APR will be faced with the port
of a life-long colostomy bag. Therefore, any effort
to avoid unnecessary surgery and preserve the
rectum in patients with rectal cancer will be very
noteworthy.
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Therapeutic Response Rate

Neoadjuvant treatment plays a critical role
in the management of LARC. Long-course
chemoradiation or short-course radiotherapy with
or without induction (consolidation) chemotherapy
is considered for the vast majority of patients with
LARC (10). Following neoadjuvant treatment,
more than two-thirds of patients achieve a degree
of therapeutic response, and a pathologic complete
response (pCR) rate of around 1-40% is observed.
Systematic reviews found a mean pCR rate of 17.5%
in cases who underwent radical surgery following
neoadjuvant treatment (11, 12). The rate of clinical
complete response (cCR) is usually more than
pCR and is achievable in 10-40% of rectal cancer
patients (13). Short-course neoadjuvant radiotherapy
without induction and consolidation chemotherapy
provides only a 1% complete response rate compared
to 15% in those who receive neoadjuvant long-
course chemoradiation. In the short course method
with early surgery, the time interval to response
assessment (or surgery) is too small to observe a
tumor shrinkage. On the other hand, the response
rate is much higher in the long-course chemoradiation
technique due to the concurrent chemotherapy and
the long interval between neoadjuvant treatment and
surgery (14). Therefore, by incorporating induction
or consolidation chemotherapy into short-course
radiotherapy and prolonging the interval between
neoadjuvant therapy and assessment time (or
surgery), a comparable cCR is achievable (5, 15).
This response rate may be improved by escalating
the radiation dose and optimizing the neoadjuvant
chemotherapy; therefore, rectal preservation is
feasible in a significant number of patients (16).
Optimizing chemotherapy can be achieved with total
neoadjuvant chemotherapy (17, 18). Furthermore,
escalating radiation dose is feasible with advanced
radiotherapy techniques such as image-guided
radiation therapy (IGRT), intensity-modulated
radiation therapy (IMRT), volumetric modulated
arc therapy (VMAT), and endorectal brachytherapy.
These advanced radiotherapy techniques have
significantly reduced grade 3-4 side effects and
complications for all cancer patients regardless of age
because of normal organ sparing (19-22). Patients’
age, lymph node status, and tumor size, location,
and histologic subtype are the most important
non-treatment-related factors predicting complete
response to neoadjuvant treatment. Patients with
older age, smaller tumor size, distal tumor location,
no clinical lymph node involvement, and the non-
mucinous subtype are more likely to achieve cCR
and are more eligible for the watch-and-wait strategy
(23-25).

Assessment of Response to Neoadjuvant Therapy
After completing neoadjuvant chemoradiation, we

have to consider an interval to response assessment.

There is no consensus regarding the optimal time
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interval between neoadjuvant chemoradiation and
response assessment; however, a minimum of
8 weeks is recommended by most guidelines for
clinical response assessment (or surgery) (10, 26-28).
Another study reported up to a two-fold increase
in cCR by extending the time interval between
chemoradiation and response assessment (or surgery)
from 8 to 12 weeks (29). In practice, this prolonged
interval may be achieved by extending the duration
of consolidation chemotherapy (30).

In general, digital rectal examination, imaging
studies, and serum carcinoembryonic antigen (CEA)
levels are used to assess the clinical response to
neoadjuvant therapy (10). Computed tomography
(CT), positron emission tomography (PET),
magnetic resonance imaging (MRI), and endoscopic
ultrasonography (EUS) are the most important tools
used for evaluating the initial disease stage and later
re-staging rectal cancer following neoadjuvant
treatment. CT and PET scans are mainly used to
detect distant metastases. However, many studies
have investigated the use of PET before and after
chemoradiation to assess the correlation between
tumor response, survival, and possible patient
selection for observation (31-33). Compared to CT
and PET scans, MRI and EUS are more accurate for
locoregional staging and evaluating the response to
therapy. Many studies and meta-analyses evaluated
the sensitivity, specificity, and accuracy of MRI and
EUS in initial locoregional staging as well as the
re-staging of rectal cancer following neoadjuvant
treatment. Currently, most guidelines suggest an
equivalent accuracy for both MRI and EUS in
locoregional staging and re-staging of rectal cancer,
although MRI is suggested by the Comprehensive
Cancer Network (NCCN) as the preferred diagnostic
modality (10, 27).

Generally, a pelvic MRI with or without contrast
with a field strength of at least 1.5 Tesla is
recommended to evaluate treatment response. In
practice, high-resolution T2-weighted sequences
and diffusion-weighted imaging (DWI) are the
most frequently used MRI images to assess clinical
therapeutic responses in patients with rectal cancer.
MRI provides high sensitivity and low-to-moderate
specificity in detecting residual disease in the
primary site and regional lymph nodes. Accordingly,
MRI is mainly useful for ruling out persistent disease
rather than confirming a cCR (34, 35).

Patient Selection

Careful patient selection plays a pivotal role in
the watch-and-wait strategy (36). The first step is
to achieve and confirm cCR following neoadjuvant
chemoradiation. This step is challenging because
current assessment tools, including digital rectal
examination, EUS, and MRI, are not perfect
tools to confirm a cCR (37-39). However, some
guidelines suggest criteria for defining cCR based
on endoscopy, clinical examination, serum tumor
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markers, and MRI findings. According to these
criteria, a cCR is defined as no ulceration, palpable
tumor, or irregularity on digital rectal examination,
no tumor, ulcer, or nodularity on endoscopy and
EUS, the absence of a visible tumor and suspicious
lymph nodes in T2-weighted sequences and DWI
of MRI, and a normalized serum level of CEA (10,
40-42).

Patients’ age and performance status are other
important factors in selecting the watch-and-wait
treatment approach. Older age is a favorable factor
for achieving cCR; on the other hand, it is a risk
factor for a higher rate of APR and surgery-related
morbidity and mortality (5, 10, 21). Therefore, older
cancer patients may benefit the most from the watch-
and-wait strategy due to pre-existing comorbidities
which may preclude surgery.

Tumor location is the most crucial factor in selecting
the type of radical surgery (LAR versus APR).
Distal rectal tumors are usually treated by APR,
which will result in more complications compared
to LAR. Additionally, these tumors are likewise
more appropriate for radiation dose escalation and
endorectal brachytherapy, which will result in a
higher rate of cCR. Therefore, they are a favorable
factor in achieving cCR compared with upper rectal
tumors (20). In terms of surveillance, distal rectal
tumors are more eligible for rectal examination and
proctoscopy and, consequently, more eligible for the
watch-and-wait approach. Patients’ compliance and
adherence to the watch-and-wait treatment strategy
is another important factor. Selected patients should
have good compliance and regular follow-up under
an active surveillance protocol.

Patients who refuse radical surgery or are inoperable
due to underlying disease inevitably are included in
the watch-and-wait strategy. Some studies found this
group mostly includes the elderly, black or Asian
race, women, and those with more advanced disease
and government insurance (43). It is clear that no test
will reliably predict a pCR, but the combination of
close clinical monitoring, diagnostic studies, and
repeated biopsies (if indicated) may enable us to
provide patients with a complete response following
chemoradiation the reassurance that local recurrence
will be diagnosed early for surgical salvage.

Active Surveillance Protocol

A careful surveillance program is mandatory and
plays a critical role in managing patients under the
watch-and-wait strategy. In general, all clinical and
diagnostic tools used in staging and re-staging after
neoadjuvant treatments have been recommended
in this stage. According to this protocol, patients
should be followed up every three months in the first
two years and every six months in the next three
years. In each follow-up, clinical, endoscopic, and
imaging evaluations include a careful history and
physical (rectal) examination, serum CEA level,
proctoscopy, and pelvic MRI. In the absence of any
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suspicious rectal lesion such as a mass, ulceration, or
irregularity, a blind biopsy of the normal rectum is
not recommended. To detect distant failure, a chest,
abdominal, and pelvic CT scan is suggested every six
months in the first two years and every 6-12 months
in the next three years (27).

Tumor Regrowth Rate and Treatment Outcome

Several studies and systematic reviews investigated
the rate of tumor regrowth in the watch-and-
wait strategy. They found a 30% (range 15-34%)
locoregional recurrence rate among patients who
achieved cCR following neoadjuvant treatments
(7, 44-49). These studies showed a high rate (68-
90%) of successful salvage surgery in patients with
locoregional recurrence (40, 41, 46-50). However,
approximately 2-3% of patients with underlying
comorbidity or unresectable or metastatic disease
may not be eligible for salvage surgery. In addition,
patients who refuse surgery should be added to
this percentage (51). Furthermore, many reports
and systematic reviews concluded similar short-
and long-term treatment outcomes and overall and
disease-specific mortality for patients managed by
the watch-and-wait strategy compared with those
treated by upfront radical surgery (40, 45, 48, 50).
Due to the higher rate of tumor regrowth in the
watch-and-wait strategy, the disease-free survival
rate may be better in patients with upfront radical
surgery; however, there is no significant difference
regarding the ultimate outcome and overall survival
rate between these groups (52).

Cost Effectiveness

Some studies investigated the cost-effectiveness
of the watch-and-wait strategy and found a
benefit for this treatment policy. In these studies,
a detailed microcosting for all services including
preoperative evaluation, chemotherapy (type,
cycles, and protocol), radiotherapy technique (three-
dimensional conformal radiation therapy vs. IMRT)
and method (short-course vs. long-course), radical
surgery (LAR or APR), postoperative complications,
rehabilitation, ostomy closure, and annual stoma care
and surveillance have been analyzed. These studies
concluded that the watch-and-wait strategy provides
a comparable oncologic outcome, better quality of
life, and lower total cost than upfront radical surgery
(47, 53-55).

Future Perspectives

Older patients with locally advanced rectal cancer
may benefit from a non-surgical approach if they
develop a cCR. Thus, increasing the percentage
of patients who achieve a ¢cCR would benefit this
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vulnerable population. A preliminary investigation
suggested that immunotherapy may benefit a subset
of patients with mismatch repair-deficient tumors.
In a phase II clinical trial recently published in
the New England Journal of Medicine, all 12
patients with mismatch repair-deficient locally
advanced rectal cancer achieved a cCR using
dostarlimab, a programmed death receptor-1
blocker, with a minimum follow-up of six months
(56). As immunotherapy is better tolerated than
chemotherapy, this innovative strategy should be
investigated in future clinical trials (57). Another
innovative approach is using high dose rate (HDR)
brachytherapy to deliver a higher dose to the tumor
bed to increase the cCR rate. In a study, four out
of six older patients with locally advanced cancer
who were too frail to undergo surgery achieved cCR
with an HDR boost. However, the study sample was
small, so this innovative approach needs to be tested
in future clinical trials (58).

Conclusion

The watch-and-wait strategy is an innovative
feasible option for a remarkable portion of patients
with rectal cancer who achieve a clinical complete
response (cCR). This prerequisite can be achieved
by escalating the radiation dose and optimizing the
neoadjuvant chemotherapy. In the watch-and-wait
strategy, patients should be followed up on an active
surveillance protocol to detect early tumor regrowth
and schedule immediate salvage radical surgery
if needed, thereby providing similar oncologic
outcomes with better quality of life and lower
treatment cost relative to initial radical surgery.
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