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Abstract 
 
Surgery remains the cornerstone of rectal cancer treatment.  However, there is 
significant morbidity and mortality associated with pelvic surgery, and the past 
decade has illustrated that a cohort of rectal cancer patients sustain a remission 
of local disease with chemo-radiation alone. Thus, questions remain regarding 
the optimal management for rectal cancer; namely, accurately identifying 
patients who have a complete pathologic response and determining the 
oncologic safety of the observational approach for this patient group.  This 
review aims to summarise the current evidence to provide an overview to the 
watch and wait approach in rectal cancer patients with a complete response to 
neoadjuvant chemoradiation therapy. 
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Introduction 
 
Following neo-adjuvant chemoradiotherapy (CRT), a proportion (15-27%) of 
patients experience resolution of disease on histological examination, known as 
pathologic complete response (pCR)1,2.  Patients with pCR appear to have better 
long-term oncologic outcomes than do partial or non-responders.3,4 Thus, 
surgery may result in overtreatment for some of these patients. However, the 
reliability of current methods to predict a pCR are variable, and the potential for 
local recurrence mandates close surveillance. This is an overview of the current 
understanding of the ‘watch and wait’ approach in the management of clinical 
complete response (cCR) after CRT for rectal cancer. 
 
Evolution of Watch and Wait 
 
The classic example of a major shift in treatment was seen with anal squamous 
cell carcinoma (ASCC). Prior to 1974, ASCC was treated with abdominoperineal 
resection (APR)5.  The surgical results were poor and morbidity was significant6. 
Therefore, when Nigro published a case series of 3 patients who received 
neoadjuvant CRT and had no residual disease at the time of APR5, a wave of 
research was initiated which resulted in a change in approach to ASCC; many 
patients are now spared the morbidity of surgery and lifelong ostomies since 
CRT is the mainstay of modern therapy. 
 
Overall morbidity and mortality from rectal cancer surgery is 25-58% and 0.4-
3.3% respectively7,8,9. Short-term morbidity includes anastomotic leak (2.4-
11%), surgical site infection (1.8-30%), temporary (60-74%) and permanent (7-
11%) ostomy formation as well as cardiorespiratory, thrombotic and 
genitourinary complications9,10. Longer term sexual dysfunction remains a 
significant issue for approximately a third of both male and female patients11,12.  
 
While the paradigm shift worked well for ASCC, rectal adenocarcinoma is less 
predictably radio-responsive13. In 2002, Nakagawa et al14 described a series of 
52 patients treated with neoadjuvant CRT. Ten patients (19.2%) demonstrated a 
complete clinical response (cCR) and were watched. Within 8.8 months, 8 of the 
10 had developed local regrowth and underwent resection.  The study concluded 
that surveillance was not a safe option for the management of cCR in rectal 
cancer. In 2004, Habr-Gama et al published a series of 265 patients undergoing 
CRT for low rectal cancer and found a cCR rate of 26.8% (n=71). These patients 
were offered an observational approach and only 2 of the 71 patients had local 
recurrence. The overall survival (OS) and disease free survival (DFS) at 5 years 
ended up being higher in the observation group than resection group.15 
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From these preliminary findings, trials from Denmark16, the United Kingdom17, 
the United States18 and the Netherlands19 have emerged.  Despite the significant 
heterogeneity with regard to defining cCR, lack of control groups, and outcome 
measures, the data can be analysed in order to make some relative conclusions 
and provide direction for future study.   
  
Prospective Studies 
 
Because the many retrospective reviews are limited by selection bias, 
heterogeneity within the comparison groups, and small sample size in the 
observation groups ranging from 12 to 6818,20–25, we chose to focus 
predominantly on prospective studies. Habr-Gama et al are responsible for a 
significant proportion of currently available studies and have been following 
patients since the early 1990s. They report initial cCR rates ranging from 26.8%-
68%15,26–28 with varying regimens of CRT, including addition of adjuvant 
chemotherapy during the rest period29 and increases in the radiation dose.  The 
routine interval to reassessment has been extended from the initial 
reassessment at 8 weeks to beyond 10 weeks30.  Local regrowth rates have been 
reported from 18%-31%, with median follow-up from 36-60 months, although 
the vast majority of these regrowths were clustered within the first 12 
months26,30–32. In 2014, Habr-Gama et al32 described a series of 183 patients, of 
whom 90 were managed with observation after initial cCR. Twenty-eight 
patients (31%) experienced local regrowth by 60 months, of whom 26 (93%) 
were amenable to salvage. Four of the 26 developed local recurrence after 
salvage and underwent re-salvage.  A variety of oncologic outcome measures 
have since been reported including 5 year cancer specific OS and DFS of 91% and 
68%, respectively32, and 3-year OS and DFS of 98% and 72%30.  
 
Interestingly, there is no significant difference in survival outcomes between the 
‘watch and wait’ patients and those who were identified as pCR after resection15. 
 
A number of series have since been published supporting this approach. Appelt 
et al16 performed a prospective study of high dose CRT and demonstrated a 78% 
cCR rate and 26% local regrowth rate at 2 years, consistent with Habr-Gama’s 
group.  The high cCR rate may relate to the relatively high number of T2 tumours 
and the high radiation dose in this study (60Gy). Of note, all patients were 
salvageable with DFS and OS of 100% at 2 years. The OnCoRe study17 from the 
United Kingdom prospectively observed 31 patients (11% cCR rate) that 
underwent observational management and another 98 patients with cCR 
managed observationally who were retrospectively retrieved from a multi-
centre database. One hundred and twenty-nine propensity matched patients 
who underwent surgery for incomplete response were used as the control 
cohort.  Local regrowth rate was 34% at a median of 33 months follow-up. 
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Thirty-six of the 41 (88%) non-metastatic recurrences were salvageable, and 
there was no statistical difference between the groups in DFS and OS.  In 
addition, the colostomy free survival was significantly better in the observational 
group (47% v 74%).  
 
A small prospective cohort study from the Netherlands33 compared 21 patients 
with cCR managed with an observational approach to a control group of 20 
patients with pCR at time of resection. Two year OS and DFS were not different 
between the two cohorts.  However the morbidity rate for the surgery pCR group 
was significantly higher, with 35% experiencing major complications, 50% 
requiring definitive colostomy, and one patient dying from complications of his 
colostomy reversal.  Patients in the pCR group also had significantly increased 
disruption in functional outcomes requiring more incontinence products, higher 
incontinence scores, and increased frequency of stool.  
 
Summary of Findings from Both Retrospective and Prospective Studies 
 
Despite the study limitations and heterogeneity, we have attempted to 
summarise the key findings in order to highlight practice patterns. (Tables S1 
and S2) 
 
Neoadjuvant Chemoradiotherapy Regimens 
 
The standard long-course CRT regimen of 45 -50.4 Gy in fractions of 1.8-2Gy 
over 5 weeks, in combination with 5-FU based chemotherapy, is the model for 
neoadjuvant treatment.  The majority of studies have used this, with some 
variability in dose of radiotherapy 45-65Gy and chemotherapeutic sensitisers 
used (5-FU, capecitabine or Tegafur-uracil). There have been attempts to 
improve cCR rates with higher doses of radiation16,  adding chemotherapeutic 
agents to neoadjuvant treatments34 and extending the interval to 
reassessment35. Increasing the radiation dose results in increased response rates 
at the expense of higher toxicity, although doses of 66-78Gy are used in the 
management of prostate cancer36.  
 
Oxaliplatin (OX) has been added to intensify the neoadjuvant regimen, however 
trials have shown mixed results. A recent meta-analysis including 7 randomised 
controlled trials has shown a slight increase in pCR rate in the combined FU/OX 
group (RR 1.24), with a more marked increase in grade 3-4 toxicity (RR1.92)37. 
At present, OX is not a standard component of neoadjuvant regimens. 
 
Interval to reassessment 
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Traditionally, surgical resection post-LCCRT has been scheduled for 6 weeks 
from the completion of treatment, based on the Lyon R90-01 study38. More 
recently, studies have suggested that increasing the interval to surgery further 
may result in increased downstaging and pCR rate39. Petrelli et al35 performed a 
meta-analysis of publications looking at the impact of post-CRT interval to 
surgery on pCR, and found that an interval greater than 6-8 weeks significantly 
increased pCR rate (from 13.7% to 19.5%; RR 1.42). They did not observe a 
significant difference in perioperative outcomes or oncologic outcomes (DFS and 
OS) with this approach. Two large retrospective population based studies have 
suggested an optimal interval of 9-11 weeks40,41. 
 
 The primary concern in increasing the post-CRT interval is disease progression 
in radio-resistant tumours.  Perez et al42 suggests the use of positon emission 
tomography (PET) combined with computed tomography (CT) to identify those 
that may benefit from an extended interval between treatment and 
reassessment. 
 
Adjuvant Chemotherapy 
 
Adjuvant chemotherapy is perhaps the most variable treatment component in 
current ‘watch and wait approach’ trials. Current guidelines recommend 
adjuvant chemotherapy for stage III rectal cancer but guidelines for stage II43 
remain controversial. So far, the largest trial addressing this (the EORTC 22921 
trial)44 has not shown a significant benefit to the addition of post-operative 
chemotherapy in terms of overall, nor disease free survival. 
In the context of ‘watch and wait’ for cCR, one cannot base the decision to give 
adjuvant chemotherapy on histologic outcome. However, those developing cCR 
may represent a group with more favourable oncologic outcome and may receive 
less benefit from adjuvant chemotherapy45.  
 
Assessment of Clinical Complete Response 
 
The gold standard to assess complete response is histologic examination of the 
TME specimen (pCR).  However this mandates resection. Without this, 
assessment is limited and involves a combination of clinical examination with 
digital rectal examination (DRE), endoscopy and radiologic evaluation using 
magnetic resonance imaging (MRI) with or without diffusion weighted imaging 
(DWI)46. 
 

Clinical Assessment and Endoscopic Findings 
 
Palpable thickening on DRE is common, however provided the mucosal surface 
feels regular and smooth, this does not preclude cCR. On endoscopy, whitening of 
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mucosa, telangiectasia and slight loss of pliability are described as consistent 
with cCR, whereas residual deep ulceration, irregular superficial ulceration, a 
palpable nodule, significant stenosis or persistent symptoms mark incomplete 
response47,48. The positive predictive value of DRE and endoscopy to predict cCR 
in patients with pCR is controversial. A group from Memorial Sloan Kettering49 
prospectively evaluated 488 patients and found only 25% of those who had a 
cCR had pCR at the time of resection, suggesting that clinical assessment 
underestimates remaining burden of disease.  However, more recent studies that 
retrospectively compared the clinical findings with the pathological results 
found conversely that clinical assessment may underestimate pCR. The presence 
of residual ulceration and even exophytic lesions did not preclude pCR25,50. 
 

Radiological Assessment 
 
MRI is standard of care for local staging of rectal cancer, but its role in re-staging 
is less clear. The usual MRI series are limited in their ability to distinguish 
persistent tumour from fibrosis and many of the series to date have shown poor 
correlation between restaging MRI and final pathology32,53,34,54,55.  Franklin et al53 
retrospectively reviewed the pre- and post-treatment MRI from 20 patients with 
pCR. Only 7 (35%) had a complete response seen on imaging. consistent with 
other available studies54. The authors find the comparison between MR at 
completion of treatment and a follow-up MR three months later more 
discriminatory than isolated scans. 
 
Diffusion weighted imaging (DWI) has increased the positive predictive value of 
MRI. Curvo Samedo et al56 used tumour volume on DWI imaging to predict pCR 
with sensitivity of 79%, specificity 100% and accuracy 94% in a series of 50 
patients.  
 
The role of PET-CT has also been investigated. Perez et al57 looked at PET-CT 
performed 12 weeks after completion of CRT in 99 patients and found a 
sensitivity of 93%, specificity 53%, and an improvement in the clinical diagnostic 
accuracy from 91% to 96% in the detection of residual tumour.  A systematic 
review of PET-CT in the prediction of response to CRT showed ability to predict 
CR with a pooled sensitivity of 71% and specificity of 76%58.  
 

The Role of Biopsy 
 
Routine needle biopsy is highly unreliable in the prediction of CR.  Perez et al59 
reviewed 39 patients with incomplete CR who had undergone post-treatment 
biopsy. Of 14 biopsies negative for tumour, only 3 had sustained a pCR. Thus, 
routine endoscopic biopsy cannot be relied upon to differentiate tumour from 
post-treatment change.  Unfortunately, excisional biopsy is not significantly 
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better60–62. Further, there is a significant rate of functional compromise 
associated with local tumour excision63. Habr-Gama et al63 compared patients 
undergoing observational management for cCR with those undergoing local 
excision for near complete response (T1 and 2) and found inferior anorectal 
function and quality of life in the local excision group.  
 
Surveillance 
 

Recommended Protocol 
 
The most common protocols involve a combination of clinical examination (DRE, 
proctoscopy/endoscopy), serum carcinoembryonic antigen (CEA) and cross 
sectional imaging with MRI and CT. Although the timing of each of these varies 
between protocols16–18,27,64,65, the authors routinely reassess at 10 weeks to 
allow for resection at 12 weeks, if indicated. Sammour et al46 have collated a 
summary protocol based on their systematic review of available studies. DRE, 
endoscopy and CEA should be performed every 3 months for 2 years, with 
biopsy in the setting of suspicious lesions. Cross sectional imaging includes 
pelvic MRI every 6 months for the first 2 years, then annually thereafter to 5 
years, and chest and abdominal CT every 12 months for the 5 years of follow up. 
 
Salvage Surgery and the Impact on Oncologic Outcomes 
 
Dossa et al66 reviewed 867 patients and found a pooled local regrowth rate of  
15.7% within 2 years. Surgical salvage was possible for 95%. Of the patients not 
undergoing salvage, reasons given included patient refusal, comorbidities and 
pending surgery at time of review.  Only 20% of those not receiving surgical 
salvage, were not suitable on the basis of irresectable local or distant disease.  
 
Similarly, Kong et al67 performed a systematic review on salvage surgery 
following non-operative management of cCR. They found a local regrowth rate of 
28.4%, of which 83.8% were salvaged (36% of those for distant recurrence). 
Both reviews noted a significantly reduced rate of local regrowth with increasing 
interval from CRT to reassessment66,67.  
 
In terms of oncological outcome, there were no significant differences in cancer 
specific mortality, DFS nor OS66,67. However, Kong et al reported 3 cases non-
salvageable local recurrence after TME resection in the ‘watch and wait group’ as 
opposed to 0 in the pCR group (p=0.043). In at least 2 of the 3 cases, patient 
preference to avoid surgery may have influenced their outcomes. The 
interpretation of these results is challenging given the low patient numbers and 
heterogeneity of studies. 
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Consenting the Patient 
 
The fundamental part of implementing this practice is ensuring informed 
consent. The decision to undertake an observational approach must balance the 
potential risks and benefits specific to each patient and their personal priorities. 
They must understand the current uncertainty and accept the potential for local 
regrowth and the possibility of unsalvageable disease. To this end, they must be 
both capable of and willing to undergo the close surveillance recommended. 
 
Future Directions 
 
 International Database 
 
Given the obvious difficulties in ethics and recruitment that an approach like this 
would pose to performing a randomised, controlled trial, we need to look at 
alternative ways to safely and ethically gather more information. The 
International Watch and Wait Database (IWWD) (www.iwwd.org) was initiated 
in 2014 at an international consensus meeting, in order to facilitate the pooling 
of available retrospective and prospective data from multiple centres. They aim 
to derive practice guidelines for non-operative management and surveillance on 
the basis of the prospective data68,69. 
 
 Predicting response to CRT 
 
At present, the most consistent predictors of pCR are pre-treatment T stage, N 
stage, grade, dose or intensification of adjuvant treatment and time to 
reassessment70–72. Pre-treatment and post-treatment CEA have also been 
suggested to predict CR73.  A large population based study using the National 
Cancer Database has suggested that smaller, more differentiated tumours with 
no nodal involvement at diagnosis are more likely to obtain a complete 
response70. This has been supported by smaller retrospective studies71,74. An 
interval from diagnosis to surgery of greater than 8 weeks is an independent 
predictor of complete response70,71. 
Tie et al75 have recently presented their data demonstrating the correlation 
between post-resection circulating tumour DNA (ctDNA) and recurrence of 
rectal cancer in the context of pCR. This may lead to the use of ctDNA as a 
predictive biomarker. The most useful tool would assess the tumour pre-CRT to 
predict responsiveness to CRT and inform the decision to proceed with 
observation rather than surgery. 
 
Conclusion 
 

This article is protected by copyright. All rights reserved.



The ‘watch and wait’ approach to the management of cCR in rectal cancer is 
gradually gaining momentum and we as clinicians are obliged to discuss these 
options with our patients. This mandates a comprehensive understanding of the 
current literature and inherent risks, as well as an approach to protocolised 
surveillance. While we are implementing these strategies, we should be 
systematically auditing outcomes to better optimise care. 
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